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EFFECTS OF THYMOQUINONE ON OXIDATIVE STRESS AND
BEHAVIOR IN MERCURY-EXPOSED RATS

Dilek KUZAY AKSOY1*

1Kirsehir Ahi Evran University, Faculty of Medicine, Department of Physiology, 40100, Kirsehir, Tiirkiye

Abstract: Mercury (Hg) is widely used in nature. It is a substance that has toxic effects even in small amounts. Thymoquinone (TQ) is
the main active phenolic compound obtained from the essential oil of Nigella sativa L. (black cumin) seed. The protective effects of TQ
against diseases and toxic compounds have been studied for a long time. Aim: This study aimed to investigate the effect of TQ on
oxidative stress and behavior in rats exposed to mercury. In this study, 24 adult male Wistar Albino rats weighing between 250+20 g
were used. 5 mg/kg Hg and 10 mg/kg TQ were given via intragastric gavage for 21 days. Animals were randomly divided into four
groups. Group 1 is the Control, Group 2 TQ (10 mg/kg), Group 3 Hg (5 mg/kg), Group 4 Hg (5 mg/kg) + TQ (10 mg/kg). Open field test
and forced swimming test were performed to examine locomotor activity, anxiety, and depression-like behaviors in rats. At the end of
the experiment, Malondialdehyde (MDA), total nitric oxide (NO), and reduced glutathione (GSH/RSH) levels were examined in cerebral
cortex and plasma. In the open field test, Hg+TQ treatment increased the number of crossings and time spent in the center (P<0.01). In
the forced swim test, Hg+TQ treatment increased the swimming and climbing time (respectively P<0.01, P<0.001) and decreased the
immobility time (P=0.001). In cerebral cortex and plasma, TQ treatment decreased the increased MDA and NO levels (p=0.01) and
increased the decreased GSH/RSH levels (P<0.01) as a result of Hg exposure. Mercury exposure increased oxidative stress in plasma
and cerebral cortex, causing anxiety and depression-like behaviors. TQ is can be used to improve some behavioral changes and reduce

oxidative stress in Hg-exposed rats.
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1. Introduction

Mercury, which the World Health Organization (WHO)
lists among the ten chemicals that cause significant
public health concerns, causes damage to many tissues
and organs and is considered the third most toxic
element in terms of human health (Yavuz, 2020). Hg has
been reported to cause behavioral and neurochemical
changes in rats (Minj et al, 2012). It was also found to
increase Reactive Oxygen Product (ROP) levels in cells
(Zhang et al, 2021). Increased ROP in cells causes
oxidative stress by disrupting the pro-
oxidant/antioxidant balance. It has been determined that
mercury at various doses decreases antioxidant weapons
such as Glutathione (GSH) in cells and increases
Malondialdehyde (MDA), which indicates lipid
peroxidation in cells (Gstraunthaler et al.,, 1983; Nath et
al,, 1996; Fouda et al., 2008).

Thymoquinone (TQ) is the primary active ingredient of
the essential oil obtained from black cumin seed (Nigella
sativa L.). Studies have shown that TQ protects cells from
inflammation and oxidative stress and has a
neuroprotective effect (Fouda et al,, 2008; Kuzay et al,,
2022). TQ has been shown to have antioxidant effects
against different toxic substances. (Akarsu and Cetin,

2022). Additionally, antioxidant and protective effects of
TQ on kidney and liver tissue were demonstrated in rats
exposed to mercury (Fouda et al., 2008; Owumi et al,,
2025). However, in rats exposed to Hg, the oxidative
stress levels and behavior of TQ in cerebral cortex and
behavior were not examined. Therefore, in the present
study, the oxidative stress levels and behavior of TQ in
cerebral cortex and behavior were examined in rats
exposed to Hg.

2. Material and Methods

In our study, 24 adult male Wistar Albino rats weighing
250+£20 g (12-13 weeks old) were acquired from the
Animal Experiment Laboratory. This study was
supported by Institutional Scientific Research Projects.
The Project number is TIP.A3.24.011.

2.1. Chemicals

HgCl2 (Tekkim, Tirkiye) and TQ (CAYMAN Chemical,
USA) were used in this study.

2.2, Exposure to Mercury

Rats were given mercury (II) chloride (HgCl2) by
intragastric gavage at 5 mg/kg for three weeks. In their
preclinical studies, Minj et al., reported that Hg caused
neurologic impairment (Minj et al., 2021).
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2.3. Experimental Design

The total duration of the study was 22 days. 5 mg/kg Hg
and 10 mg/kg TQ were dissolved in tap water and
administered via intragastric gavage for 21 days. Animals
were randomly divided into four groups (n=6 for each
group). Group 1 is the Control, Group 2 TQ (10 mg/kg),
Group 3 Hg (5 mg/kg), Group 4 Hg (5 mg/kg) + TQ (10

Body Weight

D1 D21

Hg exposure ‘ OFT

TQ treatment

mg/kg). The control group received only tap water to
induce gavage stress. Chemicals were freshly prepared
every day and administered in a total volume of 1 ml/kg
(Fouda et al.,, 2008; Minj et al,, 2021; Kuzay et al., 2022).
TQ was given half an hour before Hg. The experimental
protocol is summarized in Figure 1.

At the end of
protocol day

Examination of oxidative
D22 stress markers in brain
homogenates and blood
plasma samples

Body Weight

’ Brain Weight/Body Weight ‘

Figure 1. Timeline depicting the sequence of experimental events. D indicates day of experiment. Rats were tested in
the forced swim test (FST) on day 22 and in the open field test (OFT) on day 21. Body weight was taken on day 1 and

day 22. Brain weight / Body weight was taken on day 22.

2.4. Measurement of Body Weight

Rats were weighed on days 1 and 22 of the study.

2.5. Evaluation of the Relative Brain/Body Weight
Ratio

Hg exposure can cause toxic effects on the brain.
Therefore, on the 22nd day of the study, the brain
weights of the rats were measured to establish a
relationship between brain-body weight losses. To
examine the change in absolute brain weight, the ratio of
brain weight/body weight was calculated and this
formula was used. Brain weight / Body weight x 100
(Shandilya et al.,, 2022).

2.6. Behavior Parameters

2.6.1. Forced swim test (FST)

FST was performed on day 22 to assess depression-like
behavior in animals. It evaluates an animal's resilience to
water stress. One day before, a 15-minute pre-test was
performed to prevent acute stress in rats. After the
pretest, rats were individually exposed to 30 cm of water
at 25°C+1°C in cylindrical containers with a diameter of
15 cm and a height of 50 cm for 5 minutes. During the
test period, swimming, climbing, and immobilization
times were recorded with a video camera (Kuzay et al,
2022).

2.6.2. Open field test (OFT)

OFT was performed on the 21st day to assess locomotor
activity and anxiety-like behavior in animals. In a 90 cm x
35 cm white Plexiglas arena divided into 24 units with a
black strip on the floor, the individual movements of each
rat were recorded by video camera for 5 minutes. The
period spent in the center and periphery of the open field
and the number of crossings were recorded (Brocardo et
al,, 2012). Two hours after the treatment, the behavioral
tests of each rat were measured.

2.7. Evaluation of Oxidative Stress Markers

On day 22, all rats were sacrificed under im. 5mg/kg
Rompun + 45mg/kg Ketamine anesthesia by removing
blood from their hearts. The cerebral cortex separated
from the rats were stocked at -80°C until the day of the
study. The blood is centrifuged (at 2000-3000 RPM) for
approximately 20 minutes at 4°C. (NUVE NF 80O0R,
Tiirkiye). The supernatant is carefully collected and kept
at -80°C until used.

2.7.1. Determination of plasma MDA levels

Plasma lipid peroxide levels were estimated by the
method as per Kurtel et al. (1992). The supernatants
were added into 1 ml of a solution with 15% (wt/vol)
tricarboxylic acid, 0.375% (wt/vol) thiobarbituric acid,
and 0.25 N HCL following the centrifugation of aliquots
(0.5 ml). Protein precipitate was eliminated through
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centrifugation and the supernatants were placed in glass
test tubes with 0.02% (wt/vol) butylated hydroxytoluene
with the aim of avoiding further peroxidation of lipids in
the preceding steps. Next, the samples were heated at
100C in a boiling water bath for 15 min, cooled, and
centrifuged to eliminate the precipitant. The absorbance
of each sample was decided at 532 nm. (Spectrostar
Nano, Germany). The expression of lipid peroxide levels
was achieved with regards to MDA equivalents by
employing an extinction coefficient of 1.56 x 105 mol-1
(Kurtel et al.,, 1992).

2.7.2. Determination of plasma NO levels

NO levels were estimated by the method as per Miranda
et al,, The supernatants were deproteinized with 0.3 M
NaOH and 5% (w/v) ZnSOs, centrifuged at 14 000 rpm
for 5 min, and supernatants were utilized for the assays.
Experiments were carried out at room temperature.
Nitrate standard solution was consecutively diluted.
After loading the plate with samples (100 pl), vanadium
III chloride (VCI3) (100 ul) was added to each well and
this was quickly followed by addition of Griess reagents,
sulphanilamide (SULF) (50 pl) and N-(1-naphtyl)
ethylenediamine dihydrochloride (NEDD) (50 pl). After
incubation (usually 30-45 min), samples were measured
at 540 nm by ELISA reader. (Miranda, Espey, Wink,
2001).

2.7.3. Determination of plasma RSH levels

The GSH levels were determined by the method as per
Kurtel et al., 0.5 ml of each sample was blended with 1 ml
of a solution with 100 mM Tris-HCl (pH 8.2), 1% sodium
dodecyl sulfate, and 2 mM EDTA. Next, the mixture was
incubated for 5 min at 25C and centrifuged to eliminate
any precipitant. 5,5-dithiobis (2-nitrobenzoic
acid)/DTNB 0.3 mM was added to each reaction volume
and incubated for 15 min at 37C. The absorbance of each
sample was 412 nm (Kurtel et al,, 1992).

2.7.4. Determination of cerebral cortex MDA levels
Lipid peroxidation was quantified by measuring the
formation of thiobarbituric acid reactive substances
(TBARS). Samples were homogenized in
trichloroacetic acid (1 g tissue in 10 ml 10%
trichloroacetic acid) in a tissue homogenizer (DAIHAN
Scientific, Korea). Following centrifugation of the
homogenate at 3,000 rpm for 10 min. 750 ul of
supernatant was added to an equal volume of 0.67%
(m/v) thiobarbituric acid and heated at 100°C for 15 min.
The absorbances of the samples were measured at 535
nm. Lipid peroxide levels are expressed in terms of MDA
equivalents using an extinction coefficient of 1.56 x 105
mol/cm (Casini et al.,, 1986).

2.7.5. Determination of cerebral cortex NO levels

ice-cold

NO levels were measured by Griess assay (Miranda,
Espey, Wink, 2001). Prior to NO determination, the
tissues were homogenized in five volumes of phosphate
buffer saline (pH 7.4) and centrifuged at 2,000 g for 5
min. NaOH 0.25 ml, 0.3 M was added to 0.5 ml of the
supernatant. After incubation for 5 min at room
temperature, 0.25 ml of 5% (w/v) ZnSO4 was added for

deproteinization. This mixture was then centrifuged at
14,000 rpm for 5 min and supernatants were used for the
assays. A nitrate standard solution was serially diluted.
After loading the plate with samples (100 ul), addition of
vanadium III chloride (VCl3) (100 ul) to each well was
rapidly followed by addition of Griess reagents,
sulphanilamide (SULF) (50 pl) and N-(1-naphtyl)
ethylenediamide dihyrochloride (NEDD) (50 pl). After
the incubation at 37°C (usually 30-45 min), samples were
measured spectrophotometrically at 540 nm.

2.7.6. Determination of cerebral cortex GSH levels
The total GSH levels were determined by the Ellman
method with some modifications (Aykag et al, 1985).
Briefly, samples homogenized in ice-cold
trichloroacetic acid (1 g tissue in 10 ml 10%
trichloroacetic acid) in a tissue homogenizer. After
centrifugation of the homogenates at 3,000 rpm for 10

were

min, 0.5 ml of supernatant was added to 2 ml of 0.3 M
NapHPO4+ 2 H20 solution. A 0.2 ml solution of
dithiobisnitrobenzoate (0.4 mg/ml 1% sodium citrate)
was added and after mixing, the absorbance at 412 nm
was immediately measured using a spectrophotometer at
room temperature.

2.8. Statistical Analysis

Comparisons between the groups were performed using
a one-way analysis of variance followed by post hoc
Tukey tests. Paired Samples T-test was used to compare
the initial and final measurements of body weight in the
same group. The data were examined using spss 29.0
software and presented as mean * Standard Deviation
(SD).

3. Results

3.1. Impact of TQ on Body Weight in Rats Exposed to
Hg

On day 22, rats exposed to Hg showed significantly lower
body weight compared to both the control and TQ groups
(P<0.01). However, co-administration of TQ with Hg
(Hg+TQ group) partially reversed this weight loss,
leading to a significant recovery compared to Hg-exposed
rats (P<0.05) (Figure. 2).

3.2. Impact of TQ on Relative Brain/Body Weight
Ratio in Hg Exposed Rats

When compared with the control group, no statistically
significant was determined in the relative brain/body
weight ratio of the TQ group (P=0.3). When compared
with the control group and TQ group, there was a
decrease in the relative brain/body weight ratio of rats
exposed to Hg (P<0.01). When compared with Hg-
exposed rats, TQ treatment given together with Hg
caused an increase in the relative brain/body weight
ratio (P<0.05) (Figure 3).
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Figure. 2. Mean body weights of the rats (gm). D
indicates day of experiment. Body weight was taken on
day 1 and day 22. *P<0.01 Significant differences with
Control and TQ groups; **P<0.05 Significant differences
with Hg group. C: No treatment was performed, TQ:
Received TQ, Hg: Received Hg, Hg+ TQ: Received Hg and
TQ.

8
* %k
0 I
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Control T
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Figure. 3. Relative Brain/Body Weight Ratio. *P<0.01
Significant differences with Control and TQ groups;
**P<0.05 Significant differences with Hg group. C: No
treatment was performed, TQ: Received TQ, Hg: Received
Hg, Hg+ TQ: Received Hg and TQ.

3.3. Behavior Parameters

Effects of TQ on Locomotor Activity and Anxiety-like
Behavior in Hg Exposed Rats

On the 21st day of the study, an OFT made to evaluate
locomotor activity and anxiety-like behaviors. For
appraise the locomotor activity in Hg-exposed rats, the
number of passes was recorded as the number of
crossings that the animals crossed with their four paws.
When the control group and TQ group were compared,
there was no statistically significant in the number of
crossings (P=0.2). When compared with the control and
TQ groups, it was determined that there was a decrease
in the number of crossings in rats exposed to Hg
(P<0.001). When compared with Hg-exposed rats, TQ
treatment given together with Hg increased the number
of crossings (P<0.01).

The period spent in the center and periphery of the open
field were examined to evaluate anxiety-like behaviors in
rats exposed to Hg. When the control group and TQ
group were compared, there was no statistically
significant in the time spent in the center and periphery
of the open field (P=0.3). Compared with the control and

TQ groups, there was a decrease in the time spent in the
center of the open field and an increase in the time spent
in the periphery in rats exposed to Hg (P<0.001).

When compared with Hg-exposed rats, TQ treatment
given together with Hg caused an increase in the period
spent in the center of the open field and a decrease in the
time spent in the periphery (P<0.01) (Figure 4A4, 4B, 4C).

120
&b
c 100
E s B - =
o 80
o
%5 60
o 40
g 20
=2
0
Control TQ Hg Hg+TQ
Groups

Figure. 4A. Number of crossings in the open field test.
The values are means+SD; n=6. *P<0.001 Significant
differences with Control and TQ groups; **P<0.01
Significant differences with Hg group. C: No treatment
was performed, TQ: Received TQ, Hg: Received Hg,
Hg+TQ: Received Hg and TQ.

200
c o T
c *
(]
& £ 100
o Y
E (@)
= g 50
0
Control TQ Hg Hg+TQ
Groups

Figure. 4B. Time spent in the center (sec) in open field
test. The values are means+SD; n=6. *P<0.001 Significant
differences with Control and TQ groups; **P<0.01
Significant differences with Hg group. C: No treatment
was performed, TQ: Received TQ, Hg: Received Hg,
Hg+TQ: Received Hg and TQ.
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Figure 4C. Time spent in the periphery (sec) in open field
test. The values are means+SD; n=6. * P<0.001 Significant
differences with Control and TQ groups; ** P<0.01
Significant differences with Hg group. C: No treatment
was performed, TQ: Received TQ, Hg: Received Hg,
Hg+TQ: Received Hg and TQ.

3.5. The Effect of TQ on Depression-Like Behavior in
Hg-Exposed Rats

On the 22nd day of the study, a forced swim test was
performed to depression-like  behaviors.
Swimming, climbing, and immobility times
recorded to examine depression-like or hopelessness
behaviors. When the control group and TQ group were
compared, there was no statistically significant in

assess
were

swimming, climbing, and immobilization times (p=0.2).
When compared to the control and TQ groups, there was
an increase in immobility time and a decrease in
swimming and climbing time in rats exposed to Hg (
P<0.001). When compared with Hg-exposed rats, TQ
treatment given together with Hg caused a decrease in
immobility times (P<0.001) and a rise in swimming and
climbing times (Figure. 54, 5B, 5C) (respectively P<0.01,
P<0.001).

200
£
= 150 -
oo —
£ @ 100 *
gL
£ 50
2
» 0

Control TQ  Hg Hg+TQ
Groups

Figure. 5A. Swimming time (sec) in the forced swimming
test. The values are means+*SD; n = 6. * P<0.001
Significant differences with Control and TQ groups; **
P<0.01 Significant differences with Hg group. C: No
treatment was performed, TQ: Received TQ, Hg: Received
Hg, Hg+TQ: Received Hg and TQ.

3.4. The Effect of TQ on Oxidative Stress Markers in
Rats Exposed to Hg

MDA, NO and GSH/RSH levels were analyzed to
determine oxidative stress levels in cerebral cortex and
plasma. When the control group and TQ group were
compared, it was determined that there was no
significant difference in MDA, NO and GSH levels in
cerebral cortex (p=0.3). When compared to the control
and TQ groups, it was determined that MDA and NO
levels (respectively P<0.001, P<0.01) in the cerebral
cortex of rats exposed to Hg increased, and GSH levels
decreased (P<0.01). When compared with Hg-exposed
rats, TQ treatment given together with Hg provided a
significant improvement by increasing GSH levels in
cerebral cortex and decreased MDA and NO levels
(P<0.01) (Table 1).
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Figure 5B. Climbing time (sec) in the forced swimming
test. The values are means+*SD; n = 6. * P<0.001
Significant differences with Control and TQ groups; **
P<0.001 Significant differences with Hg group. C: No
treatment was performed, TQ: Received TQ, Hg: Received
Hg, Hg+TQ: Received Hg and TQ.
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Figure 5C. Immobility time (sec) in the forced swimming
test. The values are meanstSD; n = 6. * P<0.001
Significant differences with Control and TQ groups; **
P<0.001 Significant differences with Hg group. C: No
treatment was performed, TQ: Received TQ, Hg: Received
Hg, Hg+TQ: Received Hg and TQ.

In plasma, there was no statistically significant in MDA,
NO and RSH levels when the control group and TQ group
were confront (P=0.8). When compared to the control
group and TQ group, MDA and NO levels rised, and RSH
levels reduced in the plasma of rats exposed to Hg
(P<0.001). When compared with Hg-exposed rats, TQ
treatment given together with Hg provided a significant
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improvement by increasing RSH levels in plasma and
reduced MDA and NO levels (P<0.01) (Table 2).

Table 1. The results of Cerebral Cortex MDA, NO ve GSH
levels

Cerebral cortex

MDA Levels NO Levels GSH Levels
(nmol/g) (nmol/g) (nmol/g)
Control 4.43+0.18¢ 0.29+0.03 ¢ 4.2+0.08 ¢
TQ 4.62+0.21¢ 0.27£0.01¢ 4.6+0.2 ¢
Hg 7.5+£0.12a 0.45+0.02 a 2.7+0.03 a
Hg+TQ 5.1+0.093 b 0.3£0.01b 3.4+0.19b
a: 0.001 a: 0.01 a: 0.01
P value b: 0.01 b: 0.01 b: 0.01
c:0.03 c:0.03 c:0.03

The values are means+SD; n = 6. P<0.05 statistically significant.
There is statistical significance between mean values shown
with different letters in the same column.

a: Significant differences with Control and TQ groups,

b: Significant differences with Hg group.

C: No treatment was performed, TQ: Received TQ, Hg: Received
Hg, Hg+ TQ: Received Hg and TQ

Table 2. The results of plasma MDA, NO ve RSH levels

Plasma
MDA Levels NO Levels RSH Levels
(nmol/ml) (umol/ml) (nmol/ml)
Control  0.52+0.006¢ 8.2+0.2 ¢ 154.2+3.81 ¢
TQ 0.47£0.01 ¢ 7.9+0.4 ¢ 150.6+1.23 ¢
Hg 0.72+0.0092  11.6+0.15a  122.7+1.37a
Hg+TQ  0.59+0.002b 9.3x0.3 b 138.4+£2.19b
a: 0.001 a: 0.001 a: 0.001
P value b: 0.01 b: 0.01 b: 0.01
c: 0.08 c: 0.08 c:0.08

The values are means+SD; n = 6. P<0.05 statistically significant.
There is statistical significance between mean values shown
with different letters in the same column.

a: Significant differences with Control and TQ groups,

b: Significant differences with Hg group.

C: No treatment was performed, TQ: Received TQ, Hg: Received
Hg, Hg+ TQ: Received Hg and TQ

4. Discussion

Experimental studies show that Hg causes damage to
brain tissue looking at the literature (Minj et al,, 2021;
Shandilya et al,, 2022). In this study, body weight and
brain/body weight rate were calculated; behavioral tests
were used; the levels of some oxidative stress markers in
the brain and plasma were investigated to determine
whether TQ has healing effects in rats exposed to Hg.
Exposure to 5 mg/kg Hg for 21 days caused a decrease in
body weight and brain/body weight ratio of rats, which is
also supported by the studies in the literature. In rats
given 5 mg/kg Hg for three weeks, a reduction in body
weight and brain weight/body weight rate was observed.
The investigators reported significant demyelination
with a total decrease in brain weight and shrinkage and

demyelination in the basal ganglia, cortex, and

hippocampus regions (Minj et al., 2021; Shandilya et al,,
2022). In this study, 10 mg/kg TQ given with Hg for 21
days improved both body weight and brain/body weight
ratio. In the literature, when postnatal body and brain
weights were evaluated in fetuses exposed to lead in the
womb, it was shown that 10 mg/kg TQ treatment
produced a rise in body and brain weights. Researchers
have reported that TQ is neuroprotective (Saleh et al,,
2019). In rats with experimental Huntington's disease-
like symptoms, 14 days of 40 and 80 mg/kg TQ
suspension treatment caused a rise in body weight
(Ramachandran and Thangarajan, 2016).

In this study, exposure to 5 mg/kg Hg for 21 days
produced a decrease in the number of crossings in OFT,
i.e, a decrease in locomotor activity in rats. In OFT, Hg
exposure caused a reduction in the time spent in the
center and a rise in the time spent in the periphery. This
result suggests that Hg increases anxiety and causes
neophobia in rats (Olczaka et al.,, 2011), which is in line
with the studies in the literature. In rats exposed to 5
mg/kg Hg for three weeks, it was reported that there was
a decrease in the number of crossings in OFT and
locomotor activity and anxiety-like behaviors in rats
(Minj et al,, 2021; Shandilya et al., 2022). In the present
study, 10 mg/kg TQ treatment increased the number of
crossings and locomotor activity in OFT in rats exposed
to Hg and caused improvement in anxiety-like behaviors.
In 21-day-old infant rats with experimental attention
deficit and hyperactivity disorder, it was found that 10
mg/kg TQ therapy for eight weeks increased locomotor
activity in OFT (Abu-Elfotuh et al, 2023). TQ therapy
with 5 mg/kg for three days before arsenic exposure
increased locomotor activity in OFT, caused an increase
in the period spent in the center of the open field and
produced an anxiolytic effect (Firdaus et al., 2018). It was
reported that 14 days of 40 and 80 mg/kg TQ suspension
treatment increased locomotor activity in OFT in rats
with  experimental Huntington's
(Ramachandran and Thangarajan, 2018).

disease  model
In this study, exposure to 5 mg/kg Hg for 21 days caused
depression-like behaviors or hopelessness behaviors in
rats by decreasing swimming and climbing times in FST
and increasing immobility time. Studies in the literature
support our results. In rats exposed to 5 mg/kg Hg for
three weeks, a rise in immobility period in FST was
reported (Minj et al., 2021; Shandilya et al., 2022). In the
present study, in rats exposed to Hg, 10 mg/kg TQ
treatment increased swimming and climbing times,
decreased immobility time in FST, and
improvement in depression-like behaviors. In rats in
which experimental Huntington's disease-like symptoms
were induced by Ramachandran and Thangarajan,
(2016) 14 days of 10 and 20 mg/kg TQ therapy caused a
reduce in immobility time in FST. In rats with an
experimental depression model, 14 days of 10 mg/kg TQ
treatment increased swimming and climbing and
reduced immobility time (Kuzay et al., 2022). In another
study in which an experimental depression model was

caused
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established, it was reported that TQ improved behavior
and was effective as an antidepressant in FST (Aquib et
al, 2015). These results related to behavioral tests
support that TQ treatment shows neuroprotective effects
by causing improvement.

Oxidative stress has been shown to play an important
role in neurotoxicity caused by Hg exposure (Barber and
Shaw, 2010). In this study, exposure to 5 mg/kg Hg for 21
days caused an increase in MDA and NO levels and a
decrease in GSH levels in the cerebral cortex and plasma
of rats. Our findings are consistent with previous studies
showing that oxidative stress plays a major role in
neurotoxicity caused by Hg exposure. In rats exposed to 5
mg/kg Hg for three weeks, an increase in MDA and NO
levels and a decrease in GSH levels in brain tissue were
reported (Minj et al,, 2021; Shandilya et al.,, 2022). In the
present study, 10 mg/kg TQ treatment caused a
reduction in MDA and NO levels and a rise in GSH/RSH
levels in cerebral cortex and plasma in rats exposed to
Hg. This result shows that TQ acts as an antioxidant and
may reduce the risk of oxidative damage. Studies in the
literature also support this result. In rats exposed to 3
mg/kg mercury, 10 mg/kg TQ treatment decreased MDA
levels in kidney tissue and increased GSH levels, and was
observed to cause recovery (Fouda et al,, 2008). In rats
exposed to 20 pg mercury for 28 days, 5 mg/kg TQ
treatment increased GSH levels in kidney and liver tissue
and caused recovery (Owumi et al., 2025). Elevated MDA
levels in the brain tissues of fetuses and pregnant rats
exposed to lead were reduced following 10 mg/kg TQ
treatment. Previous studies suggest that TQ acts as a
potent free radical scavenger, preserving the activity of
multiple antioxidant enzymes (Saleh et al, 2019). In the
hippocampus of rats given 5 mg/kg TQ three days before
arsenic exposure MDA levels due to arsenic exposure
decreased, and decreased GSH levels increased. It has
been reported that TQ reduces the general toxic
environment in the cell thanks to its free radical
scavenging mechanism (Firdaus et al,, 2018).

5. Conclusion

In this study, it was investigated whether TQ has a
neuroprotective effect in rats exposed to Hg. Although
there are studies examining the antioxidant activity of TQ
in liver, kidney and plasma in mercury exposure, there is
no study examining its effects on cerebral cortex and
behavior. Hg caused an increase in oxidative stress by
increasing MDA and NO levels and decreasing GSH/RSH
levels in cerebral cortex and plasma of rats. Hg decreased
body weight and brain weight/body weight rate of rats.
According to behavioral test results, Hg caused decreased
locomotor activity, increased anxiety, and depression-
like behaviors. In Hg-exposed rats, TQ treatment
decreased Hg caused oxidative stress by reducing MDA
and NO levels and increasing GSH/RSH levels. It
increased body weight and brain/body weight rate and
improved behavioral tests. TQ may be a hoping curative

drug candidate in improving behavioral and biochemical
changes due to Hg exposure.
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SEDANTER YASAMDAN AKTIiF YASAMA: HUZUREVI SAKINLERI
iLE UNIiVERSITE ETKINLIGI

Elif DAGLI'*, Merve UZUN!, Batuhan KARAASLAN!

1Cukurova University, Abdi Stitcii Vocational School of Health Services, Department of Health Care Services, 01250 Adana, Ttirkiye

Ozet: Bu calismada, sanat ve spor etkinliklerin huzurevinde yasayan bireylerin uyku ve yasam kalitesi {izerine etkisi incelenmistir. On
test ve son test karsilagtirmali randomize kontrollii deneysel bir calismadir. Arastirma, Ocak-Aralik 2023 tarihleri arasinda bir
huzurevinde yasayan yash bireylerle tiniversite kampiisiinde gerceklesmistir. Arastirmanin érneklemini, galismaya katilmaya gonullua
ve dahil edilme kriterlerini karsilayan 60 yaslh birey (miidahale grubu: 30, kontrol grubu: 30) olusturmustur. Miidahale grubundaki
yasli bireylere 6 aylik siire boyunca sanat ve spor etkinlikleri yapilmistir. Arastirmanin verileri; Tanitici Bilgi Formu (TBF), Pittsburgh
Uyku Kalitesi Indeksi (PUKI) ve Yasam Kalitesi Olcegi (YKO) ile yiiz yiize toplanmistir. Gruplar ile yas, kurumda kalma siiresi, cinsiyet,
medeni durum, egitim, gelir durumu, sigara kullanimi, kronik hastaliga sahip olma, siirekli ila¢ kullanimi, ¢ocuk sahibi olma, kurumda
kalma nedeni, aktivite varlig, sosyal etkinliklere katilma durumu arasinda istatistiksel olarak anlaml iligki yoktur (P>0,05). Gruplar
belirtilen 6zellikler agisindan bagimsiz ve homojendir. Miidahale grubundakilerin 6n test-son test PUKI puanlar acisindan istatistiksel
olarak anlamh farkhhk tespit edilmistir (P=0,00). Yaru sira PUKI ve YKO son test sonuglarina gore, miidahale ve kontrol gruplar
arasinda anlaml bir farkhlik elde edilmistir (sirasiyla: P=0,00, tb=-7,56; P=0,04, tb=2,08). Ayrica PUKI ve YKO puanlari arasinda
negatif yonde orta diizeyde gii¢lii bir iliski tespit edilmistir (P=0,00, r=-0,57). Bu ¢calismadan elde edilen sonuglar, huzurevinde yasayan
yash yetigkinlere uygulanan 6 aylik etkinlik programinin uyku ve yasam kalitesini iyilestirmede etkili oldugunu gostermektedir.

Anahtar kelimeler: Sedanter yasam, Aktif yasam, Yash saghg, Uyku, Yagam kalitesi

From Sedentary to Active Living: University Event with Nursing Home Residents

Abstract: This study examined the effects of art and sports activities on the sleep and quality of life of individuals living in a nursing
home. This is a pretest and posttest comparative randomized controlled experimental study. The study was conducted on a university
campus with elderly individuals living in a nursing home between January and December 2023. The study sample consisted of 60
elderly individuals (intervention group: 30, control group: 30) who volunteered to participate and met the inclusion criteria. The
elderly individuals in the intervention group participated in art and sports activities for a period of 6 months. Data were collected face-
to-face using the Introductory Information Form (DIF), the Pittsburgh Sleep Quality Index (PSQI), and the Quality of Life Scale
(WHOQOL-OLD). There was no statistically significant relationship between the groups and age, length of stay in the institution,
gender, marital status, education, income, smoking, chronic disease, ongoing medication use, having children, reason for staying in the
institution, activity status, or participation in social activities (P>0.05). The groups were independent and homogeneous in terms of the
specified characteristics. A statistically significant difference was found in the pretest-posttest PSQI scores of the intervention group
(P=0.00). Furthermore, according to the posttest results of the PSQI and WHOQOL-OLD scales, a significant difference was found
between the intervention and control groups (P=0.00, tb=-7.56; P=0.04, tb=2.08, respectively). Furthermore, a moderately strong
negative correlation was found between the PSQI and WHOQOL-OLD scale scores (P=0.00, r=-0.57). The results of this study indicate
that the 6-month activity program implemented for older adults living in a nursing home was effective in improving sleep and quality
of life.

Keywords: Sedentary lifestyle, Active lifestyle, Elderly health, Sleep, Quality of life
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1. Giris artmaktadir (WHO, 2024). Niifus projeksiyonlarina gore,

Diinya Saglk Orgiitii, yashlig “cevresel faktérlere uyum Tiirkiye’de yash niifus oram 2023 yilinda %10,2 olup,
saglayabilme yeteneginin azalmast” olarak 2030 yilinda %12,9, 2040 yilinda %16,3, 2060 yilinda

tanimlamaktadir. Yaglanma, 6nlenmesi miimkiin olmayan %22.'6 ve 2080 yiinda %25,6 olacagl 6ngorilmektedir
(TUIK, 2024).

Yasam siiresinin uzamasi ve yash niifus oraninin artmis
olmasi, ileri yaslarda da saglikli kalmayr glindeme
getirmistir. Yash bireylerin ¢ogu bagimsiz olup kendi

kronolojik, sosyolojik, biyolojik ve psikolojik bir
gerilemedir. Yaslanma ayricaliksiz her canlida goriilen,
tiim islevlerde azalmaya neden olan, siiregen ve evrensel
bir silirectir. Tim diinyada yash nifusu giderek
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evlerinde yasamaktadir. Fakat bir grup yash, bakim
ihtiyaclar1 nedeniyle huzurevlerinde yasamaktadirlar.
Son yillarda c¢ekirdek aile yapisinin benimsenmis olmasi
huzurevinde yasayan bireylerin sayisinda artisa neden
olmustur (Hallal vd., 2012; Copeland vd., 2015).
Huzurevinde yasayan yash bireylerin ¢evreyi tanima ve
denetleyebilme
kaybolmaktadir. Sosyal baglar1 zayiflamis olan yash
bireyler izole bicimde yalmiz ya da bakimevlerinde
yasamaktadirlar. Bu durum onlarin beden ve ruh
saghigini olumsuz etkileyerek daha az aktif bir yasam
tarzi olusturmalarina neden olmaktadir (Altiparmak,
2009; Ardahan, 2010). Yani sira yasamakta oldugumuz
COVID-19 pandemisini altina almak igin
uygulanan sosyal izolasyon ve karantina, 6zellikle de ileri
yas grubunda fiziksel inaktivitenin daha da artmasina
neden olmustur. Bir yandan en fazla riske sahip yash
bireyler enfeksiyondan korunmaya ¢alisirken bir yandan
da hareketsiz ve oturarak televizyon seyretme vb.
sedanter davranislar daha da artmistir (Celik vd., 2020;
Aydin vd., 2021).

Yaslanmayla birlikte sedanter yasam, obezite, diyabet,
hipertansiyon, kalp-damar hastaliklarl, osteoartroz,
osteoporoz ve bazi kanser cesitleri artis gostermektedir.
Depresyon, anksiyete ve bilissel fonksiyonlarda gerileme
de ortaya c¢ikmaktadir (Faghri vd, 2015). Uyku
bozuklugu, cogu bilissel bozuklugu olan huzurevi ve
destekli yasam sakinlerinde siklikla goriilmektedir (Liu
et al, 2025). Yas arttikca egzersiz yapma orani
diismektedir (Dahlan vd., 2020; Ocal vd., 2023).

Aktif yaslanma, bireylerin yasam Kkalitesi yliksek ve
saglikl bir sekilde yaslanmasi olarak tanimlanmaktadir.
Sedanter yasam, aktif yaslanmanin oniindeki en biiytik
tehdittir (Ocal vd., 2023). Bu nedenle Diinya Saglk
Orgitic  (DSO) yasam Kkalitesinin  yiikseltilmesini
amaclayan, aktif yaslanmaya yogunlasmis ve aktif
yaslanmanin politikalarda yer almasi gereken 6nemli bir
konu oldugunu bildirilmistir (Hijas-Gémez vd. 2020).
Fakat ¢ogu yetiskin bireyler aktif yasam tarzlarini
uzaklagsmaktadir. ~ Aktif  yasamin
bireylere 6nemli faydalar sagladigi bilinmekte ve buna
karsilik  olarak yasam saglk
agisindan ciddi olumsuz sonuglar dogurabilecegi
bilinmektedir (Ocal vd. 2023). Bireylerin saglikli bir
bicimde yaslanmasi yalnizca bireye ait olmayip,
toplumsal acgidan kendilerine saglanacak psikolojik,
sosyal, ekonomik ve fizyolojik destek hizmetleriyle
yakindan iligkilidir. Yaglilara 6grenmesi kolay, maliyetsiz
ve viicut dayanikliligini arttiran aerobik egzersiz yapmasi
onerilmektedir. Ayrica temiz, sakin, acgik ve yesil
alanlarda gezerek egzersiz yapmak, giicli olmasini
saglamanin yani sira psikolojik rahathg bakimindan da
yararlidir. Fazla glineste kalmadan temiz, acik, sakin ve

olanaklari azalmakta ya da

kontrol

benimsemekten

sedanter tarzininda

giinesli havalarda ev disina ¢ikmak, giinesin etkisiyle D
vitamini
direncini artirir. Ozellikle yashlarin birarada egzersiz
yapmalari, konusmalari, hobiler
gelistirmeleri, sosyallesmeleri yasama baglanmayi, uyku

yapildigindan kemiklerin yogunlugunu ve

ortak konularda

ve yasam kalitesini artirmalar1 agisindan son derece
yararhdir (Soyguden vd., 2015; Akin, 2017; Dahlan vd,,
2020; Hijas-Gémez vd. 2020; Ocal vd, 2023). Bu
calismada, sanat ve spor etkinliklerin huzurevinde
yasayan bireylerin uyku ve yasam kalitesi lizerine etkisi
incelenmistir.

2. Materyal ve Yontem

2.1. Arastirmanin tasarimi ve ortami

On test ve son test karsilastirmali randomize kontrollii
deneysel bir c¢ahsmadir. Arastirma, Ocak-Aralik 2023
tarihleri arasinda bir huzurevinde yasayan yash
bireylerle bir iiniversite kampiisiinde yapilmistir.
2.2.Evren ve 6rneklem

Arastirmanin Ocak-Aralik 2023
arasinda bir devlet huzurevinde yasayan 286 yash birey,
orneklemini ise, calismaya katilmaya goniilli ve dahil
edilme karsilayan 60 yash  birey
olusturmustur. Orneklem biiytikligiiniin
hesaplanmasinda G*Power uygulamasi (version 3.1.9.3)
kullanilmis olup, drneklem biiytkliigiinii belirlemek i¢in

evrenini tarihleri

kriterlerini

COHEN standart etki biytkligi alinmistir. Cohen,
.020'un “kiigiik” bir etki biiyilikliigii; 0.50, “orta” bir etki
biiytikligi ve 0.80, “biiytik” bir etki biiytkligi olarak
ifade etmektedir (Cohen, 1992). Bu ¢calismada minimum
orneklem biiytkliglini hesaplamak i¢in COHEN etki
biiytikligii 0.80 olarak varsayilmistir. Bu etki biiyiikligii
altinda Tip I hata 0,05; testin giicii, 0.80 (a = 0.05, 1-8 =
0.80, etki biyiikligi = 0.80); ve minimum O6rneklem
biiytikliigiine gore calisma i¢cin 60 katilimcisinin olmasi
gerektigi saptanmistir. Bu hesaplama dogrultusunda
arastirmaya  dahil karsilayan
ornekleme 60 birey (miidahale grubuna 30, kontrol
grubuna 30) alinmistir.

Arastirmaya huzurevinde yasayan, goniilli olan ve
etkinliklere katilmaya engel aktif bir saglik sorunu
olmayan yasl bireyler dahil edilmistir. Katilmaya goniillii
olmayan ve etkinliklere katilmaya engel aktif bir saglk
sorunu olan yasl bireyler arastirmaya dahil edilmemistir.
Arastirmanin sonlandirma Kkriterleri ise, anketlerin eksik
doldurulmasi ve etkinliklere en az %80 devamliligin

edilme Kriterlerini

saglanamamasi olarak belirlenmistir.

2.3. Randomizasyon

Calismada basit randomizasyon teknigi kullanilmistir ve
bu siire¢ arastirmacilar disindaki bir 6gretim elemani
tarafindan yiiriitiilmistiir. Yash bireyler basit bir rastgele
sayl Ureteci yazilimi (www.random.org) kullanilarak
miidahale ve kontrol gruplarina rastgele atanmistir. Bu
liste arastirmacilar tarafindan isimsiz sadece numara
olarak kayit altina alinmistir, numaralarin son rakamlari
cift olanlar miidahale grubuna, son rakamlar tek olanlar
ise kontrol grubuna atanmistir. Calismada yanlhgi
onlemek amaciyla ¢alismada
calismada yer almayan, bir 6gretim elemani tarafindan
doldurulmustur. Veriler calismada yer almayan ve

kullanmilacak formlar

calisma hakkinda bilgisi olmayan bir analist tarafindan
degerlendirilmistir.
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2.4. Arastirmanin Uygulama Asamasi ve Verilerin
Toplanmasi

2.4.1. Miidahale grubu

Miidahale grubundaki yash bireylere 6 ayhk siire
boyunca asagida listenenen etkinlikler yapilmistir. Bu
gruptaki yash bireylerin, Tamitici Bilgi Formu (TBF),
Pittsburgh Uyku Kalitesi indeksi (PUKI) ve Yasam
Kalitesi Olgegi (YKO) 6n test verileri toplanmustir.
Etkinlik sonrasi1 PUKI ve YKO ile son test verileri

toplanmustir.

Etkinlikler:

v’ Yiriyus (her giin 30 dakika ya da haftada en az 3
kez)

v" Bocce oyunu (ayda 1 kez)

v’ Miize/piknik gezisi (ayda 1 kez)

v" Dans/miizik dinletisi (haftada 1 kez)

v' Sinema gosterisi (ayda 1 kez)

v' Aktif yaglanma egitimleri (ayda 1 kez)

2.4.2. Kontrol grubu

Kontrol grubundaki yagh bireylerin, TBF, PUKI ve YKO én
test verileri toplannustir. Daha sonra PUKI ve YKO ile son
test verileri toplanmistir. Kontrol grubundaki yash
bireylere etkinlikler yapilmamstir.

2.5. Veri Toplama Araglari

Arastirmanin verileri; TBF, PUKI ve YKO ile yiiz yiize
toplanmustir.

2.5.1. TBF

Arastirmaci yararlanilarak
hazirlanan bilgi formu, sosyo demografik ve yash bireye
0zgli baz1 tanimlayic1 Ozellikleri iceren 13 soru yer
almaktadir.

2.5.2. PUKI

Toplam 24 sorudan olusmaktadir. Olgekteki her bir

tarafindan literatiirden

madde 0 (hi¢ sikinti olmamas1)-3 (ciddi sikinti) puan
arasinda bir deger almaktadir. Toplam PUKI puani ise 0-
21 arasinda degismektedir. Toplam puani 5 ve altinda
olanlarin uyku Kkalitesi “iyi” olarak degerlendirmektedir.
Olgegin Tiirkce gegerlilik ve giivenilirlik cahsmasi Buysse
vd. (1989) ve Agargiin vd. (1996) tarafindan yapilmistir.
2.5.3.YKO

YKO Tiirkce gecerlilik ve giivenirlilik calismasi, Eser vd.
(2004) tarafindan yapilmistir. Olcek cevaplarin besli
Likert olcegi ile saptandigl 24 sorudan olusmaktadir.
Begli likert 6l¢egi, 1: hig, 2: ¢ok az, 3: orta derecede, 4: ¢cok
fazla, 5: asir1 derecede seklindedir. Her bir soru i¢in olasi
en diisik puan 1, en yiiksek puan 5‘dir. Olgekte
alinabilecek en yliksek toplam puan 120, en disik
toplam puan ise 24‘tiir. Puan arttikca yasam Kkalitesi de
artmaktadir (Power vd., 2005; Eser vd., 2005).

2.6. Istatistik Analiz

Arastirmadan elde edilen veriler, SPSS for Windows
20.0) edilmistir.
Arastirmada kullanilan
Cronbach’s Alfa
degerlendirilmistir. Verilerin dagilimn Skewness/Kurtosis
degerlerine gore incelenmis ve normal dagihima uygun
oldugu saptanmistir. Arastirmadaki stirekli degiskenlere

(versiyon programi ile analiz
olcekler icin

giivenilirlik

i¢c tutarlihk
katsayisi ile

ait istatistikler ortalama, standart sapma, minimum ve
maksimum degerler ile gosterilmistir. Kategorik
degiskenlere ait tanimlayici istatistikler frekans, yiizde ve
Ki kare testi ile incelenmistir. Bagimsiz gruplarin
karsilastirllmasinda Bagimsiz iki orneklem T testi
kullanilmistir. Bagimli 6rneklemlerin 6n test- son test
karsilastirilmasinda Esli Tki Ornek T testi kullanilmstir.
Olgekler arasi iliskiyi saptamak icin Pearson korelasyon
yapilmistir. Arastirmada anlamhlik diizeyi i¢in P<0,05
alinmistir. Bonferroni poc toc analizi i¢in P degeri 0,01'in
alti alinmistir.

3. Bulgular

Katilimcilarin sosyo-demografik ve diger bazi ozellikleri
tablo 1'de incelenmistir.
ortalamasi 72,53, kurumda kalma siiresi ortalamas: 8,33

Miidahale grubunun yas

y1l, kadinlarin orani %56,7, erkeklerin oram %43,3, evli
olanlarin oram %46,7, okuryazar olmayanlarin orani
%30,0, gelir durumu olanlarin orami %63,3, sigara
kullananlarin oram  %33,3, kronik hastaliga sahip
olanlarin oram1 %60,0, siirekli ila¢g kullananlarin orani
%43,3, cocuk sahibi olanlarin orani1 %70,0, "Hi¢ kimsesi
olmayan" kurumda kalanlarin oran1 miidahale grubunda
%36,7, aktivite varligi olanlarin oram %63,3, sosyal
%43,3’ tiir.
grubunun ise kontrol grubunun yas ortalamas: 71,70,
kurumda kalma stiresi ortalamasi 8,90 yil, kadinlarin
orani %60,0, erkeklerin oran1 %40,0, evli olanlarin orani
%60,0, okuryazar olmayanlarin orami %40,0, gelir
durumu olanlarin orani %60,0, sigara kullananlarin orani

etkinliklere Kkatilanlarin oramni Kontrol

%23,3, kronik hastaliga sahip olanlarin orani %53,3,
stirekli ilag kullananlarin orani %46,7, ¢ocuk sahibi
olanlarin orani %80,0, "Hi¢ kimsesi olmayan" kurumda
kalanlarin oranm1 miidahale grubunda %33,3, aktivite
%>50,0, sosyal
katilanlarin oram1 %36,7’ dir. Gruplar ile yas, kurumda
kalma siiresi, cinsiyet, medeni durum, egitim, gelir
durumu, sigara kullanimi, kronik hastaliga sahip olma,
stirekli ila¢ kullanimi, ¢ocuk sahibi olma, kurumda kalma
nedeni, aktivite varligi, sosyal etkinliklere katilma
durumu arasinda istatistiksel olarak anlaml iliski yoktur
(P>0,05) (Tablo 1).

Tablo 2, miidahale ve kontrol grubundaki katilimcilarin
PUKI 6n test ve son test puanlarinin karsilastirilmasini
icermektedir. Tablo, her bir grubun 6n test ve son test
puan ortalamalarini (X#SS), zaman i¢inde anlamlilik
diizeylerini (PZaman), grup i¢ci ve gruplar arasi farklari
degerlendirmek icin kullanilan test istatistiklerini ve
anlamhilik diizeylerini (PGrur) géstermektedir. Miidahale

varligi olanlarin orani etkinliklere

grubunun 6n test puani ortalamasi 8,5, son test puani
ortalamasi ise 4,7'dir. Bu, miidahale grubunda zamanla
anlamli  bir iyilesme oldugunu gostermektedir
(PZaman=(,00). Fa degeri 11,05'tir, bu da gili¢li bir
anlamlilik oldugunu gostermektedir. Kontrol grubunun
On test puani ortalamasi 8.4, son test puani ortalamasi ise
8,53'tir. Bu, kontrol grubunda zamanla anlamli bir
degisiklik olmadigin1 géstermektedir (PZaman = (,51). Fa
degeri 0,66'dir, bu da degisimin istatistiksel olarak
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anlamli olmadigini gostermektedir (Tablo 2).

On test sonuglarina gore, miidahale ve kontrol gruplari
arasinda anlamlh bir fark yoktur (PGru=0,87, tb=0,17).
Ancak, son test sonuglarina gore, miidahale ve kontrol

gruplar arasinda anlamli bir fark vardir (PGrur=0,00, tb=-
7,56). Bu, miidahale grubunun kontrol grubuna kiyasla
o6nemli Olglide daha fazla iyilestigini godstermektedir
(Tablo 2).

Tablo 1. Katilimcilarin sosyo-demografik ve diger bazi 6zellikleri

Miidahal b Kontrol grub .
Degiskenler (N=60) Kategori taaha'e grubu Ontro” grubu Test Ist.
(n=30) (n=30)
ort+ss ort+ss t* P
Yas 72,53 +3,08 71,70 + 3,94 091 0,37
Kurumda kalma siiresi 8,33+2,91 8,90+3,44 -0,69 0,49
n %** n %** XZ*** p
L Kadin 17 56,7 18 60,0
Cinsiyet 0,07 0,79
Erkek 13 43,3 12 40,0
Evli 14 46,7 18 60,0
Medeni d 1,07 0,30
ecem qurtm Bekar 16 53,3 12 40,0
Okuryazar degil 9 30,0 12 40,0
Okuryazar 6 20,0 6 20,0
Egitim durumu fIkogretim 5 16,7 6 20,0 1,51 0,82
Ortadgretim 5 16,7 3 10,0
Lisans ve tizeri 5 16,7 3 10,0
19 3 1 0
Gelir durumu Var 63,3 8 60,0 007 0,79
Yok 11 36,7 12 40,0
Evet 10 33,3 7 23,3
Si kull 0,79 0,39
‘gara kifanma Hayir 20 66,7 23 76,7
Kronik hastaliga sahi Evet 18 60,0 16 53,3
ronik hastaliga sahip ve 0.27 0.60
olma Hayir 12 40,0 14 46,7
Evet 13 43,3 16 53,3
Surekli kullandig il ’ ’ 0,60 0,44
urexitkuflandigt vag Hayir 17 56,7 14 46,7
Evet 21 70,0 24 80,0
Cocuk sahibi olma ve 080 037
Hayir 9 30,0 6 20,0
Ozbakiminmi yapamamak 5 16,7 10 33,3
Kurumda kalma nedeni Hi¢ kimsesi olmamak 11 36,7 10 33,3 2,38 0,30
Aileye yiik olmamak 14 46,7 10 33,3
Evet 19 63,3 15 50,0
Aktivi Iig 1 4
tivite varligi Hayir 11 367 15 50,0 ,58 0,46
Evet 13 43,3 19 63,3
S 1 etkinliklere katil ’ ’ 2,41 0,12
osyal efaniidere Katima - yayir 17 56,7 11 36,7
Toplam 30 100,0 30 100,0

*Independent Sample T test, **Siitun yiizdesi alinmistir ***Ki kare analizi

Tablo 2. Miidahale ve kontrol grubundaki yashlarin PUKI
puanlarinin karsilastirilmasi

Son

Grupl On test Fa PZzaman
rup ar n tes Test Zama
XSS X+SS
Miidahal + 47+
udahale 8,5 ’ 11,05 0,00
Grubu* 2,24 1,73
Kontrol 84+ 853+
ontro 0,66 0,51
Grubu* 2,33 2,18
b 0,17 -7,56
PGrup 0,87 0,00

*Grubun kendi i¢indeki zamanlar arasindaki anlamli goriilen
iligki. a: Paired- Samples T Test, b: Bagimsiz Orneklem T Testi
(Independent Samples T Test)

Tablo 3, miidahale ve kontrol grubundaki katilimcilarin
YKO toplam puanlarinin 6n test ve son test dénemlerinde
karsilastirilmasini icermektedir. Tablo, her bir grubun 6n
test ve son test puan ortalamalarim (X+SS), zaman i¢inde
anlamlhilik diizeylerini (PZaman), grup i¢i ve gruplar arasi
farklar1 degerlendirmek i¢in kullanilan test istatistiklerini
anlamhlik  diizeylerini (PGruwr)  gostermektedir.
Midahale grubunun 6n test puani ortalamasi 46,33, son
test puani ise 52,87'dir. Bu, miidahale
grubunda zamanla anlamli bir iyilesme oldugunu
gostermektedir (PZaman=(,00). Fa degeri -10,95'tir, bu da
glicli bir anlamhilik oldugunu

ve

ortalamasi

ifade eder. Kontrol
grubunun on test puani ortalamasi 44,2, son test puani
ortalamasi ise 43,3'tir. Bu, kontrol grubunda zamanla
anlamhi  bir degisiklik olmadigim1  gdstermektedir

(Pzaman=0,14). Fa degeri 1,49'dur, bu da degisimin
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istatistiksel olarak anlamli olmadigini ifade eder (Tablo
3).

On test sonuglarina gore, miidahale ve kontrol gruplari
arasinda anlaml bir fark vardir (PGrur=0,04, tb=2,08). Son
test sonuglarina gore, miidahale ve kontrol gruplari
arasinda ¢ok daha biiyiik bir fark bulunmaktadir
(PGrur=0,00, tb=9,54). Bu, miidahale grubunun kontrol
grubuna kiyasla YKO puanlarinda énemli élgiide daha
fazla iyilestigini gdstermektedir (Tablo 3).

Tablo 3. Miidahale ve kontrol grubundaki katihmcilarin
YKO puanlarinin Karsilastiriimasi

Gruplar Ontest  Sontest Fa Pzaman
X+SS X£SS
Miid + +
idahale 46,33 52,87 10,95 0,00
grubu* 3,04 3,29
Kontrol 44,2 + 43,3 +
1,49 0,14
grubu* 4,72 4,4
tb 2,08 9,54
PGrup 0,04 0,00

*Grubun kendi i¢indeki zamanlar arasindaki anlamli goriilen
iliski. a: Paired- Samples T Test, b: Bagimsiz Orneklem T Testi
(Independent Samples T Test)

Tablo 4, miidahale ve kontrol grubundaki katilimcilarin
son test PUKI puanlari ile yasam kalitesi élcek puanlari
arasindaki iliskiyi gostermektedir. Pearson korelasyon
analizi kullanilarak incelenen bu iliski, korelasyon
katsayilar1 (r) ve anlamhihk diizeyleri (P) ile ifade
edilmektedir. Miidahale grubunda PUKI son test puanlar1
ile YKO son test puanlari arasinda negatif yonde zayif bir
iliski vardir (r=-0,16). Ancak, bu iliski istatistiksel olarak
anlaml degildir (P=0,38). Kontrol grubunda PUKI son
test puanlar ile YKO son test puanlar arasinda pozitif
yonde ¢ok zayif bir iliski vardir (r=0,04). Bu iligski de
istatistiksel olarak anlaml degildir (P=0,85) (Tablo 4).
Tim o6rneklemde gruplari
birlestirildiginde) PUKI son test puanlari ile YKO son test
puanlar1 arasinda negatif yonde orta diizeyde giiglii bir
iliski vardir (r=-0,57). Bu iliski istatistiksel olarak
anlamhdir (P=<0,001). Bu bulgu, YKO puanlarinin
artmasiyla PUKI puanlarinin azalmasi arasinda anlaml
bir iliski oldugunu gostermektedir (Tablo 4).

(miidahale ve Kkontrol

Tablo 4. Miidahale ve kontrol grubundaki katihmcilarin son test PUKI ve YKO puanlari arasindaki iliski

Miidahale grubu n=30

YKO son test

Kontrol grubu n=30

Toplam N=60 Miidahale grubu Kontrol grubu Toplam
PUKI son test r -0,16 0,04 -0,57**
P 0,38 0,85 0,00

**0,01 diizeyinde anlamli. Pearson korelasyon analizi ile incelenmistir.

4. Tartisma

Diinya niifusu yaslanmaya devam ettikce, yashlar
arasinda uyku bozukluklarinin yayginhg artmakta ve
onemli bir halk sagligi sorunu olusturmaktadir (Pappas
vd., 2022). Yash yetiskinler icin genel sagligi korumak ve
yliksek bir yasam Kkalitesi saglamak i¢in uyku kalitesini
stirdiirmek esastir (Liu vd., 2025). Bu calismada, grup igi
karsilastirmada, miidahale grubundaki katiimcilarin
PUKI 6n test puani ortalamasi 8,5, son test puani
ortalamasi ise 4,7 elde edilmistir, miidahale grubunda
uyku kalitesinin daha fazla artigini gdstermektedir.
Ayrica gruplar arasi karsilastirmada da, miidahale
grubundaki katilimcilarin kontrol grubuna kiyasla uyku
kalitesinin daha fazla artig1 tespit edilmistir. Bonab vd.
(2022) calismasinda egzersiz yapmanin yashlarin uyku
kalitesini iyilestirdigi bildirilmistir. Benzer olarak Kelley
vd. (2017) calismasinda da etkinliklerin yaslilarin uyku
kalitesini iyilestirdigi ve uyku sorunlarini ortadan
kaldirmak ve uykuya dalmak i¢in daha az uyku hapi
kullanmalarina yol a¢tigl sonucuna varilmistir. Yanisira
Du vd. (2015), Vanderlinden vd. (2020) ve Hatamipour
vd. (2019) calismalarinda da belirtildigi gibi aktiviteler
yaslilarin uyku kalitesini iyilestirmistir. Literatiirdeki bu
calismalar, mevcut c¢alismanin bulgularini destekler

niteliktedir. Amerikan Uyku Bozukluklar1i Dernegi,
egzersiz ve fiziksel aktiviteyi uyku saglhiginin 6nemli bir
pargast olarak gormektedir ve bunlar1 uykuyu
iyilestirmek i¢in farmakolojik olmayan bir tedavi
miidahalesi olarak sunmaktadir (Ramar vd., 2021). Uyku
bozukluklarinin yash yetiskinler arasinda yaygin oldugu
ve saglik,

etkileyebilecegi

derinden
etkili

refah ve yasam Kkalitesini

gbz  Oniine  alindiginda,
miidahaleleri belirlemek olduk¢a 6nemlidir.

Niifus yaslanmasi diinya ¢apinda énemli bir sorun haline
gelmistir ve yasam kalitesini korumak yaslanan toplum
icin birincil 6nceliktir (Yen vd., 2018). Mevcut ¢alismada
miidahale grubundaki katihmcilarin grup ici ve gruplar
arasl karsilastirmada grubundaki
katilimcilarin kontrol grubuna kiyasla yasam kalitesinin
daha fazla artigl tespit edilmistir. Dahlan vd. (2015),
yashlarin 6 aylik sosyal aktivitelere katilimi ile, yasam

miidahale

kalitesinin fiziksel, psikolojik ve sosyal alt 6lgeklerinde
degisiklik  goriildiigiinii  gostermistir.
Levasseur vd. (2004) gore, yashlarin yasam kalitesi ve
sosyal katilimi, fiziksel aktivite diizeyleriyle anlamh
sekilde iliskilidir. Bagska bir ¢alismada da yapilandirilmis

anlamli  bir

mesleki terapi miidahale programlarinin yash yetiskinler
arasinda aktif yaslanmaya ve daha yiiksek bir yasam
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kalitesine yol actigl, hastalik, sakathk wve bagimlilik
durumlarim azalttign bildirilmistir (Portillo vd., 2023).
Literatiirdeki bu c¢alismalar, mevcut
bulgularini destekler niteliktedir.

Sedanter yasam, aktif yaslanmanin 6niindeki en biiytk
tehdittir. DSO, yasam kalitesinin yiikseltilmesini
amaglayan aktif yaslanmaya yogunlasmis ve aktif
yaslanmanin politikalarda yer almasi gereken 6nemli bir
oldugunu bildirmektedir. Ozellikle yaghlarin
birarada egzersiz, aktivite yapmalari, sanat ve spor
katilmalar, hobiler edinmeleri,
sosyallesmeleri yagsama baglanmay1 ve yasam kalitesini

calismanin

konu
etkinliklerine

artirmalar1 acisindan son derece yararhdir (Faghri vd.,
2015; Soygiiden vd., 2015; Akin, 2017; Ocal vd., 2023;
WHO, 2024).

5. Sonug

Mevcut c¢alismada, sanat ve spor etkinliklerin
huzurevinde yasayan bireylerin uyku ve yasam kalitesi
tizerine etkisi incelenmistir. Bu ¢alismadan elde edilen
sonugclar, yasayan yash
uygulanan 6 aylik etkinlik programinin uyku ve yasam

kalitesini iyilestirmede etkili oldugunu gostermektedir.

huzurevinde yetiskinlere

Katki Orani1 Beyam
Yazarlarin katki ylizdeleri asagida verilmistir. Yazarlar
makaleyi incelemis ve onaylamistir.

E.D. M.U. B.K.
K 100
T 50 25 25
Y 50 25 25
VTI 50 50
VAY 50 25 25
KT 50 25 25
YZ 50 25 25
KI 80 10 10
GR 100
PY 50 25 25

K= kavram, T= tasarim, Y= yonetim, VTI= veri toplama ve/veya
isleme, VAY= veri analizi ve/veya yorumlama, KT= kaynak
tarama, YZ= Yazim, KI= kritik inceleme, GR= gonderim ve
revizyon, PY= proje yonetimi.

Cikar Catismasi Beyam
Yazarlar herhangi bir
bulunmamaktadir.

arasinda cikar catismasi

Etik Onay/Hasta Onami
Arastirmanin etik kurul onay1 bir devlet iiniversitesinin
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu'ndan
alinmis ve kurum izni alinmistir (onay tarihi: 02 Aralik
2022 ve karar numarast: 69). Tim prosediirler 1964
Helsinki Insan Haklar Bildirgesi ve sonraki degisiklikleri
veya karsilastirilabilir etik standartlara uygun olarak
gerceklestirilmistir. istedikleri

Katilimcilara zaman

arastirmadan ayrilabilecekleri bilgisi verilmistir, s6zlii ve

yazili onamlar1 alinmistir.

TesekKiir ve Bilgilendirme Beyam

Bu calisma, TUBITAK 2209-A Universite Ogrencileri
Arasgtirma Projeleri Destek Programi kapsaminda
1919B012202055 numarali proje ile desteklenmistir.

Kaynaklar

Agargiin MY, Kara H, Anlar 0. 1996. Pittsburgh uyku Kkalitesi
indeksinin gegerligi ve giivenirligi. Turk Psikiyatri Derg, 7(2):
107-115.

Altiparmak S. 2009. Huzurevinde yasayan yasli bireylerin yasam
doyumu, sosyal destek diizeyleri ve etkileyen faktorler. Firat
Univ Saglik Bilim Tip Derg, 23(3): 159-164.

Akin G. 2017. Yaslanmada fiziksel aktivite ve egzersizin yeri. Ahi
Evran Univ Sos Bilim Enst Derg, 3(2): 271-280.

Alessi CA, Yoon EJ, Schnelle JF, Al-Samarrai NR, Cruise PA. 1999.
A randomized trial of a combined physical activity and
environmental intervention in nursing home residents: Do
sleep and agitation improve? ] Am Geriatr Soc, 47: 784-791.

Ardahan M. 2010. Yaghlik ve huzurevi. Sosyal Politika
Calismalari Derg, 20(20): 25-32.

Aydin i, Tiitincii 0. 2021. Pandemi siirecinde yaghlk ve
rekreasyon. Anatolia Turizm Arastirmalari Derg, 32(1): 100-
105.

Benloucif S, Orbeta L, Ortiz R, Janssen [, Finkel SI, Bleiberg ], Zee
PC. 2004. Morning or evening activity improves
neuropsychological performance and subjective sleep quality
in older adults. Sleep, 27: 1542-1551.

Bonab SB, Parvaneh M. 2022. The effect of twelve weeks of tai
chi exercises on sleep quality, pain perception, and death
anxiety in elderly women. Ann Med Psychol (Paris), 180(9):
905-911.

Buysse D, Reynolds C, Monk T, Berman SR, Kupfer DJ. 1989. The
Pittsburgh sleep quality index: A new instrument for
psychiatric practice and research. Psychiatry Res, 28(2): 193-
213.

Cohen J. 1992. Statistical power analysis. Curr Dir Psychol Sci,
1(3): 98-101.

Copeland JL, Clarke ], Dogra S. 2015. Objectively measured and
self-reported sedentary time in older Canadians. Prev Med
Rep, 2: 90-95.

Celik F, Yenal TH. 2020. Covid-19 ve hareketsiz yasam. Akdeniz
Spor Bilim Derg, 3(2): 249-259.

Dahlan A, Ibrahim SAS. 2015. Effect of Lively Later Life
Programme (3LP) on quality of life amongst older people in
institutions. Procedia Soc Behav Sci, 202: 252-262.

Dahlan A, Azri MA. 2020. Physical activity among older persons
in elderly institutions. Environ Behav Proc ], 5(S13): 239-244.
Du S, Dong ], Zhang H, Jin S, Xu G, Liu Z, Chen L, Yin H, Sun Z.
2015. Taichi exercise for self-rated sleep quality in older
people: a systematic review and meta-analysis. Int ] Nurs Stud,

52:368-379.

Eser S, Saatli G, Eser E, Baydur H, Fidaner C. 2010. Yasllar i¢in
diinya saghk orgiitii yasam kalitesi modiili WHOQOL-OLD:
Tiirkiye alan ¢alismasi Tiirkge stiriim gegerlilik ve giivenilirlik
sonuglar1. Turk Psikiyatri Derg, 21(1): 37-48.

Faghri P, Stratton K, Momeni K. 2015. Sedentary lifestyle, obesity
and aging: Implication for prevention. ] Nutr Disord Ther, 5(1).

Gardiner PA, Healy GN, Eakin EG, Clark BK, Dunstan DW, Shaw
JE, Zimmet PZ, Owen N. 2011. Associations between television
viewing time and overall sitting time with the metabolic
syndrome in older men and women: the Australian Diabetes,
Obesity and Lifestyle study. ] Am Geriatr Soc, 59(5): 788-796.

BS] Health Sci / Elif DAGLI vd.

195



Black Sea Journal of Health Science

Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell W, Ekelund U.
2012. Global physical activity levels: surveillance progress,
pitfalls, and prospects. Lancet, 380(9838): 247-257.

Hatamipour K, Kachoei Z, Arabsalmani G, Bojnourdi EE,
Amirfakhraei A. 2019. The effect of tai chi chuan exercises on
happiness, sleep quality and blood pressure of elderly women.
Iran ] Rehabil Res, 6: 18-25.

Hijas-Gomez Al, Ayala A, Rodriguez-Garcia MP, Rodriguez-
Blazquez C, Rodriguez-Rodriguez V, Rojo-Pérez F, Fernandez-
Mayoralas D, Rodriguez-Laso A, Calderon-Larranaga A, Forjaz
M]. 2020. The WHO active ageing pillars and its association
with survival: Findings from a population-based study in
Spain. Arch Gerontol Geriatr, 90: 104114.

Kelley GA, Kelley KS. 2017. Exercise and sleep: a systematic
review of previous meta-analyses. ] Evid Based Med, 10: 26-
36.

Levasseur M, Desrosiers ], Noreau L. 2004. Is social participation
associated with quality of life of older adults with physical
disabilities? Disabil Rehabil, 26(20): 1206-1213.

Liu J, Ke X, Lan Y, Yuan D, Zhang W, Sun ]. 2025. Effects of
Chinese traditional ethnic sports on sleep quality among the
elderly: a systematic review and meta-analysis. Peer], 13:
€19019.

Ocal ZSS, Yazar D. 2023. Yashlikta fiziksel aktivite ve beslenme.
Spor Bilim, 2022-11: 173.

Pappas JA, Miner B. 2022. Sleep deficiency in the elderly. Clin
Chest Med, 43(2): 273-286.

Portillo CU, Calvo Arenillas JI, Miralles PM. 2023. Occupational
therapy interventions for the improvement of the quality of
life of healthy older adults living in nursing homes: A

systematic review. Am ] Health Promot, 37(5): 698-704.

Power M, Quinn K, Schmidt S, WHOQOL-OLD group. 2005.
Development of the WHOQOL-OLD Module. Qual Life Res, 14:
2197-2214.

Ramar K, Malhotra RK, Carden KA, Martin JL, Abbasi-Feinberg F,
Aurora RN, Kapur VK, Olson EJ, Rosen CL, Rowley JA, Shelgikar
AV, Trotti LM. 2021. Sleep is essential to health: an American
Academy of Sleep Medicine position statement. ] Clin Sleep
Med, 17(10): 2115-21109.

Richards KC, Beck C, O'Sullivan PS, Yalorie M, Sue BA. 2005.
Effect of individualized social activity on sleep in nursing
home residents with dementia. ] Am Geriatr Soc, 53: 1510-
1517.

Soygiiden A, Cerit E. 2015. Yaghlar i¢in egzersiz uygulamalarinin
onemi. Hitit Univ Sos Bilim Enst Derg, 8(1): 197-224.

Trappe S, Hayes E, Galpin A, Kaminsky L, Jemiolo B, Fink W.
2013. New records in aerobic power among octogenarian
lifelong endurance athletes. ] Appl Physiol, 114(1): 3-10.

Tiirkiye Istatistik Kurumu. 2024. istatistiklerle yagshlar.
https://data.tuik.gov.tr/Bulten/Index?p=Istatistiklerle-
Yaslilar-2023-53710 (accessed date: March, 13, 2025).

World Health Organization. 2024. Ageing and health.
https://www.who.int/news-room/fact-sheets/detail/ageing-
and-health (accessed date: March 10, 2025).

Vanderlinden J, Boen F, van Uffelen ]. 2020. Effects of physical
activity programs on sleep outcomes in older adults: a
systematic review. Int ] Behav Nutr Phys Act, 17: 1.

Yen HY, Lin LJ. 2018. Quality of life in older adults: Benefits from
the productive engagement in physical activity. ] Exerc Sci Fit,
16(2): 49-54.

BS] Health Sci / Elif DAGLI vd.

196


https://data.tuik.gov.tr/Bulten/Index?p=Istatistiklerle-Yaslilar-2023-53710
https://data.tuik.gov.tr/Bulten/Index?p=Istatistiklerle-Yaslilar-2023-53710
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health

Black Sea Journal of Health Science
doi: 10.19127 /bshealthscience.1666393

Open Access Journal
e-ISSN: 2619 - 9041

Research Article

Volume 8 - Issue 5: 197-201 / September 2025

IMPORTANCE OF (3-CATENIN AND DRP-1 EXPRESSION IN
HEPATOCELLULAR CARCINOMAS

Sevilay OZMEN?, Elif DEMIRCIi?, Rabia DEMIRTAS?, Onur CEYLAN?, Keziban ULKE ESIiNZ, Salih KARA3,
Nurhak AKSUNGURS, Necip ALTUNDAS3, Fatih ALPER%, Hakan DURSUNS, Giirkan OZTURK3, ibrahim
KARABULUTS, Rabia SELEN7*

1Ataturk University, Pathology Department, 25240 Erzurum, Tiirkiye

2Trabzon Provincial Health Directorate, Kanuni Training and Research Hospital, Pathology Department, 61250 Trabzon, Tiirkiye
3Ataturk University, General Surgery Department, 25240 Erzurum, Tiirkiye

“Ataturk University, Radiology Department, 25240 Erzurum, Tiirkiye

SAtaturk University, Internal Medicine Department, 25240 Erzurum, Tiirkiye

6Gevas State Hospital, 65700 Van, Tiirkiye

7Urla State Hospital, 35430 Izmir, Tiirkiye

Abstract: Hepatocellular carcinoma (HCC) represents one of the most prevalent primary liver malignancies. The activation of the
Wnt/B-catenin signaling pathway is frequently observed in HCC, contributing to tumor progression. Dynamin-related protein-1 (DRP-
1) is involved in apoptosis, tumor metastasis, and suppression of cell adhesion and migration. While DRP-1 and -catenin have been
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(P=0.0008). No correlation was found between nuclear grade, lymphovascular invasion, serum AFP levels, necrosis, survival, and (-
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treatment. Major risk factors for HCC include chronic
hepatitis B and C alcohol
consumption, metabolic liver diseases and exposure to

1. Introduction

Hepatocellular carcinoma (HCC) is among the most excessive

infections,
common primary hepatic malignancies, accounting for
approximately 85-90% of primary liver cancer cases (El-
Serag et al, 2007). Over the last three decades, its

dietary carcinogens such as aflatoxins (Yang et al.,, 2019).
Hepatocellular carcinoma may develop in a cirrhotic or a

incidence has been on the rise. So, early detection and
surveillance become crucial for achieving curative

rarer non-cirrhotic liver. While ongoing hepatocyte
damage and hepatocyte proliferation generally occur in
the cirrhotic background, some molecular changes begin
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to accumulate in hepatocytes. Some of the cirrhotic
nodules progress to the stages of dysplastic nodule, early
hepatocellular carcinoma and advanced hepatocellular
carcinoma. The process in HCC development is “low-
grade dysplastic nodule — high-grade dysplastic nodule
— early hepatocellular carcinoma — advanced
hepatocellular carcinoma” and occurs due to the buildup
of molecular changes (Nault et al,, 2014).

Key molecular changes include telomere shortening,
activation of TERT, and inactivation of cell cycle
checkpoint inhibitors (Schulze et al, 2015). The
molecular basis of HCC carcinogenesis has not been
clearly defined. Among the molecular signaling pathways
in HCC pathogenesis, the Wnt/3-catenin
signaling pathway is one of the most frequently activated.
Understanding this pathway's role in HCC and its
potential as a therapeutic target is therefore a major area
of research.

In many cancers, including HCC, mitophagy is essential
for cellular homeostasis. Mitophagy is a form of

involved

autophagy that eliminates damaged mitochondria, thus
ensuring the continuity of cellular homeostasis (Ma et al.,
2020). The control mechanism in the fission process,
which is the first stage of mitophagy, depends
significantly on DRP-1 (Eisner et al, 2018). DRP-1, a
member of the death-associated protein kinase (DAPK)
family in various tumors, has been shown to play an
important role in promoting apoptosis and suppressing
cell adhesion and migration and is involved in tumor
metastasis.

DRP-1 and [-catenin protein expressions are monitored
in various human tumors, including HCC. However, only a
limited number of studies have investigated their
expression in HCC and their importance is still
controversial. Our aim in this study is to
immunohistochemically examine the relationships of
DRP-1 and [-catenin expression with prognostic
parameters in HCC.

1.1. Structural Patterns in HCC

(HCQ)
patterns:

Hepatocellular  carcinoma exhibits  four
fundamental
pseudoglandular, solid and macrotrabecular. In 50% of
cases, a combination of these patterns is observed, with
the macrotrabecular pattern being linked to a poorer
prognosis. Additional histological characteristics include
the absence of a portal triad within the tumor, a
reduction in the normal reticulin framework, expansion
of hepatocyte plates and increased arterialization with
unpaired arteries or arterioles (Yang et al,, 2019).

1.2, Pathological Diagnosis

Since the classification of liver cancer is based on

growth trabecular,

morphological parameters, histopathological diagnosis is
the gold standard in defining HCC and its differential
diagnoses. Histopathological diagnosis of HCC is based on
World Health Organization (WHO) classification criteria
(Bosman et al,, 2010). The sensitivity of HCC diagnosis
based on liver biopsy depends on the location,

differentiation and size of the lesion, the experience of
the person who makes the biopsy and the pathologist.
Pathological diagnosis is generally more difficult for
nodules smaller than 2 cm in size (Roskams et al., 2010)
because these lesions are often well-differentiated
tumors (Forner et al., 2008).

Histopathological
hepatocellular tumors, namely significant cytological and
histological atypia and interstitial and vascular invasion,
may be missed by biopsy specimens. Therefore, the
diagnosis of early and well-differentiated HCC should be
further supported by immunohistological analyses for
markers associated with malignant transformation of
hepatocytes (Di Tommaso et al.,, 2007).

It is important to increase the sensitivity of these panels
by identifying new markers associated with malignant
transformation. Immunohistological
important to distinguish well-differentiated tumors from
moderately/poorly differentiated tumors (Durnez et al.,
2006).

criteria ~ for  malignancy in

markers are

2. Materials and Methods

This study analyzed the expression and topological
distribution of DRP-1 and B-catenin in 30 HCC cases
using immunohistochemical methods. The relationship
between protein expression and clinicopathological
features such as tumor size, histological grade, vascular
invasion, lymph node methastasis and background liver
status was also evaluated.

The cases included patients who underwent surgery for
HCC at the Department of General Surgery, Ataturk
University Faculty of Medicine Hospital, between 2005
and 2021. Of the 30 cases, 26 were male and 4 were
female. The study material consisted of 19 liver explant
specimens from transplanted patients and 11 partial
liver resection specimens from
metastatic HCC cases.

Tissue slides and pathology reports were retrieved from
the hospital automation system and re-evaluated to
confirm key histopathological parameters.
Immunohistochemical staining was performed to assess
the expression of 3-catenin (Figure 1) and DRP-1 (Figure
2). The results were statistically analyzed in relation to
relevant clinicopathological variables.

The normality of data distribution was evaluated using
the D’Agostino-Pearson test. Variables that did not follow
a normal distribution were reported as median values.
Comparisons of DRP-1 and (3-catenin expression between
infiltrative regions and adjacent non-tumorous tissue

non-transplanted

were performed using the chi-square test. Associations
between DRP-1 and -catenin expression and prognostic
indicators analyzed with Spearman’s rank
correlation test. A two-tailed P value of less than 0.05

were

was considered statistically significant. All statistical
analyses were performed using IBM SPSS Statistics.
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Figure 2: A- Cytoplasmic reactivity in tumoral cells with DRP-1, B- Strong cytoplasmic reactivity in tumoral cells with
DRP-1, C- Weak cytoplasmic reactivity in tumor cells with DRP-1.

3. Results

The findings obtained from 30 HCC cases, 26 males and 4
females, were as follows: According to hospital records,
13 patients had died by the time of data collection. The
tumor diameter was between 2.5 cm - 15 cm, and the
average diameter was calculated as 8.75 cm. Trabecular,
solid and steatotic patterns coexist in 14 cases. 5 cases
consist of solid pattern only. Solid and acinar patterns
were observed together in 5 cases. 5 cases consist of
acinar pattern. One case was diagnosed as the
fibrolamellar variant of HCC. The background liver tissue
was cirrhotic in 25 cases and non-cirrhotic in 5 cases.

In the grading made according to cytological atypia,

abundant cytoplasm and minimal nuclear atypia were
evaluated as Nuclear Grade 1 in 3 cases (no relationship
was observed between nuclear grade and patterns). 4
cases had prominent nucleoli, hyperchromasia, nuclear
irregularity and were evaluated as Grade 2 with mild
nuclear atypia. 14 cases had moderate nuclear atypia
characterized by nuclear hyperchromasia and nuclear
irregularity and were evaluated as Grade 3. 9 cases were
evaluated as Grade 4 with significant
pleomorphism, nuclear hyperchromasia and the
presence of anaplastic giant cells (Table 1). The presence
of necrosis was observed in 15 cases.

nuclear

Table 1. Grading of the cases according to their cytological atypia

Grade 1: 3 cases Grade 2: 4 cases

Grade 3: 14 cases Grade 4: 9 cases

Contains prominent
nucleoli, hyperchromasia,
nuclear irregularity, and
mild nuclear atypia

Abundant cytoplasm and
minimal nuclear atypia

Moderate nuclear atypia
characterized by nuclear
hyperchromasia and

Significant nuclear
pleomorphism, nuclear
hyperchromasia, presence of

nuclear irregularity anaplastic giant cells

In the immunohistochemical study, beta-catenin showed
membranous reactivity in 29 cases, and 1 case showed
membranous and nuclear reactivity. Cytoplasmic
positivity with DRP-1 is observed in 18 cases. While 11 of
these cases showed reactivity with a prevalence of over
50%, DRP-1 showed reactivity with a prevalence of less
than 50% in 7 of the cases according to the extent of
DRP-1 staining in the tumoral areas. These 7 cases

showing low reactivity were generally cases with low and
moderate nuclear grade.

Biliary epithelium was also observed to be faintly
immunoreactive with DRP-1. No statistically significant
relationship was observed between the important
prognostic parameters nuclear grade, lympho-vascular
invasion, serum AFP value, necrosis, survival and -
catenin and DRP-1 expression (P>0.05).

BS] Health Sci / Sevilay OZMEN et al.

199



Black Sea Journal of Health Science

DRP-1 expression was classified as either strong or weak
according to the intensity of immunostaining. While no
immunoreactivity with DRP-1 was observed in non-
tumoral hepatocytes, statistically strong
immunoreactivity was observed in tumoral areas in 16
(53%) cases (P=0.0008). Weak immunoreactivity was

present in two cases.

Membraneous expression of beta catenin was found to be
associated with a high degree of cancer differentiation
and lymph node metastasis (P<0.05). Nuclear expression
was observed together with membranous expression in
only one case (Table 2).

Table 2. P values for the relationship between (3-Catenin and DRP-1 expression and prognostic parameters

Prognostic Parameter [-catenin (p) DRP-1 (p)
Nuclear Grade >0.05 >0.05
Lympho-vascular Invasion >0.05 >0.05
Serum AFP level >0.05 >0.05
Presence of Necrosis >0.05 > 0.05
Survival >0.05 > 0.05
Tumoral vs. Nontumoral Areas - 0.0008
Lymph Node Methastasis <0.05 >0.05

4. Discussion

DRP-1 overexpression was noted in 58% of HCC cases.
DRP-1 overexpression was not observed in all dysplastic
nodules and also in non-neoplastic hepatocytes. Only
eight out of 30 cases (26%) were positive for both DRP-1
and B-catenin. In our study, no significant relationship
was found between DRP-1 and [-catenin expression and
prognostic parameters.

Many studies report that DRP-1 plays important roles in
cancer cellular processes, including mitochondrial
dynamics and apoptosis. However, there are also studies
showing that the expression and prognostic effect of
DRP-1 is different in various tumors (Zhao et al,, 2013;
Qian etal,, 2013; Lima et al., 2018).

DRP-1 expression varies across cell types and is
influenced by physiological and pathological conditions.
(Hu et al, 2017). Reports from lung cancer studies
showed that DRP-1 expression is controversial. Kim et al.
found that DRP-1 levels were significantly decreased in
lung cancer tissues, but Rehman et al. showed the
opposite (Kim et al, 2018; Rehman et al, 2012).
Immunohistochemical data showed that DRP-1 was
higher in lung cancer than in normal lung tissues, but
there was no correlation between DRP-1 expression and
histological differentiation, tumor size, tumor location,
age, gender, T stage and N stage. All these results
suggested that DRP-1 gene may participate in
tumorigenesis and growth. DRP-1 may be a molecular
marker for lung cancer diagnosis (Lima et al.,, 2018; Shen
et al, 2018). Increasing evidence shows that DRP-1
protein level is associated with cell cycle progression,
genome instability, cell proliferation, migration, invasion
and apoptosis in different cancer cells, including lung
cancer cells (Lima et al.,, 2018; Hu et al,, 2017; Shen et al,,
2018).

In a study conducted by Ma et al, it was shown that
suppression of mitophagy via cisplatin increased cell
apoptosis by inhibiting DRP-1 in HCC (Ma et al., 2020). In
a study conducted by Zhao et al.,, the downregulation of
DRP-1 by aerobic exercise in a mouse model of HCC was

examined (Zhao et al,, 2021). Since the effects of DRP-1
on HCC and its target modality have not been fully
determined, its effects on other cancers are also being
studied. There are also studies showing that DRP-1
expression is low in colon cancer (Hu et al., 2017). Zhai et
al. showed in their study that DRP-1 expression is
decreased in squamous cell carcinoma of the esophagus
and they associated this situation with the progression of
tumorigenesis (Zhai et al.,, 2014).

The results suggest that DRP-1 overexpression may play
a role in tumor differentiation. Simultaneous analyses of
DRP-1, -catenin, AFP expression levels may be useful to
determine the malignancy and metastatic potential of
HCC. New studies are required to elucidate the complex
interaction and coordination between DRP-1 and HCC.
Our results suggest that DRP-1 expression may play a
role in tumor pathogenesis in HCC. Although our study
with a limited number of cases did not find a significant
relationship between prognostic parameters and DRP-1
and (3-catenin expression, we believe that multicenter
studies with larger and heterogeneous patient groups
should be conducted. In conclusion, DRP-1, 3-catenin and
AFP expression levels in HCC can be attributed to the
development and progression of HCC.
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complementary and supportive therapies as part of their
infertility treatment (Celik and Kirca, 2018). Another
study found that 47.3% of 150 women undergoing
infertility treatment reported using alternative medicine
methods alongside conventional therapies (Kurt and
Arslan, 2019).

Saffron is derived from the dried stigma of the saffron

1. Introduction

Infertility is a health issue with familial and societal
impacts. It is noted that fertility in women is highest in
their twenties and thirties, while in men it remains high
until their forties. In healthy fertile couples, pregnancy
typically occurs after an average of 8 months of regular
intercourse (Knez, 2016). Infertility is characterized as the

inability to conceive after one year of consistent,
unprotected sexual intercourse (Vander Borght and Wyns,
2018). Globally, fertility rates are declining due to various
factors, primarily environmental ones, among other
influences (Starc et al., 2019).

Sex hormone therapies (such as human chorionic
gonadotropin, follicle stimulating hormone (FSH), etc.),
tubal reconstructive surgery and in vitro fertilization
(IVF) are conventional treatments for infertility. However,
the interventions are associated with unavoidable side
effects and potential negative consequences. For instance,
hormone therapy may result in ovarian hyperstimulation
syndrome (OHSS) or contribute to mental health concerns
(Freeman etal., 2013; Rashidi etal., 2015). The prolonged,
physically demanding, and financially burdensome nature
of these treatments often drives individuals to explore
complementary and adjunctive approaches (Oztiirk et al.,
2021). A study indicated that 65% of women utilized

flower (Crocus sativus L.), a plant from the Iridaceae
family, and is cultivated in countries such as Iran,
Morocco, India, Greece, Tiirkiye, Spain, and France. This
plant contains orange-colored pigments and is commonly
used as a spice with coloring and aromatic properties in
various cuisines, baked goods, confectionery products,
and perfumes. In addition to its widespread use as a
dietary supplement, saffron has historically been used as
a therapeutic agent for a variety of ailments, including
depression, mental disorders and cancer (Schmidt et al,,
2007; Bathaie and Mousavi, 2010). Saffron is a source of
carbohydrates, proteins, anthocyanins, as well as various
vitamins and minerals (Petersen et al., 2008). Saffron also
contains over 150 volatile aromatic compounds, and its
value
compounds (Deniaud et al., 2008). The majority of these
compounds are carotenoids, including lycopene,
zeaxanthin, vitamin A, and [-carotene. Saffron is

comes from these distinct phytochemical
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composed of three primary components: crocin,
picocrocin, and safranal (Figure 1). Crocin, a carotenoid
pigment, is responsible for the characteristic color of
saffron, comprising more than 10% of its dry weight.
Picocrocin contributes to the distinctive bitter aroma of
saffron, while safranal, the primary volatile oil compound,
is chiefly responsible for its unique flavor profile.

exhibits antioxidant, hypolipidemic, anti-
inflammatory, antifibrotic, and anticancer properties, and
there are studies that suggest its potential use in infertility
research. This review will summarize current scientific

Crocin

findings from studies investigating the effects of crocin, a
key component of the saffron plant, on the female genital
system.

) i
SAFRANBOLU SAFFRON Picrocrocin

Crocetin Sufraal

Figure 1. The main structural components of saffron are
crocin, picrocrocin, crocetin and safranal, which are also
instrumental in determining the quality and aroma of the
substance (Giaccio, 2004).

2. Effects of Crocin on the Female Genital

System

Oogenesis and follicle development in the female genital
system are regulated hormonally in the ovary. The
follicular structure consists of an oocyte and the
surrounding granulosa and theca cells. Within the follicle,
the growth of the oocyte and the development of
granulosa and theca cells occur in a coordinated manner.
This balance influences the fertilization potential of the
ovum after ovulation and its subsequent embryonic
development (Matur and Solmaz, 2010).

In the literature, a study was found to examine the effects
of crocin, a bioactive compound found in saffron, on the
hormonal regulation of the female reproductive system. It
is noteworthy that this study focused significantly on its
effect on ovarian function and oocyte development. In a
study conducted by Maleki et al., the impact of crocin and
saffron extract on murine oocytes were examined through
the collection of cumulus-oocyte complexes from ovarian
tissues. The retrieved oocyte complexes were
subsequently cultured in the presence of aqueous saffron
extract and crocin. The saffron extract was introduced into
the culture medium at concentrations of 5, 20 and 40
pg/ml, while crocin was administered at concentrations of
50,100 and 400 pg/ml. The research yielded findings that
indicated the significant enhancement of in vitro oocyte

maturation (IVM) and IVF rates by aqueous saffron extract
and crocin. This finding suggests that these substances
may have the potential to modulate reproductive
processes (Maleki et al., 2014).

Chen etal. (2019) conducted a comparable study in which
porcine oocytes aspirated from the ovaries of female pigs
were cultured in a medium supplemented with 0, 300
pg/ml, 400 pg/ml, or 500 pg/ml of crocin. Following IVM,
arange of parameters were evaluated, encompassing IVM
rates, levels of reactive oxygen substances (ROS) and
glutathione (GSH), and the kinetics of major antioxidant
enzymes including superoxide dismutase (SOD), catalase
(CAT) and glutathione peroxidase (GPx). Furthermore, the
protein levels of apoptosis-regulating genes, like Bcl-2,
Bcl-2-associated X protein (BAX) and caspase-3, were
analysed together with the subsequent embryonic
cleavage rates. The results demonstrated that oocytes
cultured with 300 pg/ml and 400 pg/ml of crocin
exhibited a significant upregulation in SOD and CAT
activity, while those treated with 300 pg/ml, 400 pg/ml,
and 500 pg/ml of crocin displayed a notable increase in
GPx levels and IVM rates. The highest IVM rate was
recorded in the 400 pg/ml crocin-treated group.
Furthermore, a significant downregulation of caspase-3
expression was shown in the 400 pg/ml and 500 pg/ml
groups alongside a substantial alteration in the Bcl-2/BAX
mRNA expression ratio in these treatment groups. These
findings suggest that crocin exerts a dose-dependent
influence on IVM, oxidative stress regulation and
apoptotic gene expression, potentially enhancing in vitro
developmental competence (Chen et al., 2019).

A research was carried out by Zohrabi et al. in Wistar
albino rats to investigate the effects of crocin on ovarian
function and hormone regulation. In this experiment,
crocin was administered intraperitoneally (IP) at doses
ranging from 100 to 200 mg/kg, administered every other
day, for a period of 30 days. Following the treatment, the
serum hormone levels were quantified from blood
samples and ovarian subjected to
histopathological analysis. The findings indicated that the
administration of 200 mg/kg crocin led to a remarkable

tissues were

decrease in the number of atretic follicles. Furthermore,
treatment with 100-200 mg/kg crocin led to a significant
estradiol (Ez) and progesterone
concentrations in comparison with the control group,
while FSH and luteinizing hormone (LH) levels remained
unaltered. These results suggest that crocin may influence
ovarian follicular dynamics and steroidogenesis without
altering gonadotropin levels (Zohrabi et al., 2018).

A research paper was published by Nili-Ahmadabadi et al.,
which evaluated the impact of saffron aqueous extract and
crocin on FSH, LH, progesterone and Ez levels in pregnant
rats. The saffron aqueous extract was administered via
oral gavage at doses of 500, 1000, and 2000 mg/kg, while
crocin was administered at doses of 150, 300, and 600
mg/kg. Reproductive hormone levels were assessed
during the early, mid-, and late stages of pregnancy.
Female rats were mated, and the presence of vaginal plugs

decrease in
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was designated as gestational day 0. The animals were
then assigned to experimental groups, with the study
comprising 21 groups, each consisting of six rats. While
control groups received oral saline, the experimental
groups were administered saffron aqueous extract or
crocin at the specified doses. On days 9, 13 and 22 of
gestation, the rats were sacrificed and blood samples,
ovaries, uteri and fetuses were sampled for analysis. On
day 9 of gestation (early pregnancy), no statistically
significant effect on FSH levels was observed between the
groups. However, on days 13 (mid-pregnancy) and 22
(late pregnancy), FSH levels in the group receiving 2000
mg/kg saffron aqueous extract were significantly elevated
compared to the group. Conversely, the
administration of 600 mg/kg of crocin led to a substantial
increase in FSH levels exclusively during the late stages of
pregnancy, with no significant alterations observed in the
earlier stages. Additionally, a significant reduction in
serum progesterone levels was observed across all stages
of pregnancy in the groups receiving saffron aqueous

control

extract atall doses. However, in the crocin-treated groups,
a significant decrease in progesterone levels was detected
only in late pregnancy. In the initial phase of pregnancy, a
substantial decline in serum E: levels was observed
among subjects administered 2000 mg/kg of saffron
aqueous extract, in contrast to the control group. During
mid-pregnancy, E2 levels remained comparable to the
control group, whereas in late pregnancy, E: levels were
again significantly lower in the saffron-treated group.
Furthermore, saffron aqueous extract administration
resulted in a dose-dependent elevation in serum LH levels
during early pregnancy, whereas no significant alterations
were observed in the mid- or late-gestational stages.
Conversely, crocin treatment led to a significant increase
in serum LH levels exclusively during late pregnancy. The
study also demonstrated that high doses of saffron and
crocin were associated with a reduction in fetal count. In
the high-dose groups, increased incidences of small
embryo formation, embryonic degeneration, placental
resorption, and fetal resorption were observed, along with
occasional occurrences of decidual bleeding (Nili-
Ahmadabadi et al, 2022). The findings indicate that
saffron and crocin exert dose-dependent effects on
reproductive hormone levels and fetal development
during pregnancy.

In a research by Sadoughi et al., the protective effect of
crocin was investigated in a letrozole-induced rat model
of polycystic ovarian syndrome (PCOS). Crocin was
administered IP to rats for 28 days, after which serum
levels of LH, FSH, testosterone, and E; hormones were
measured, and histological examination of the ovaries was
conducted. The results indicated that crocin significantly
reduced LH, testosterone, and E: levels in the PCOS rats,
while FSH significantly
Histopathological analysis showed a significant increase
in the number of preantral and antral follicles, as well as
corpora lutea in the treated group. These findings suggest
that crocin may be effective in addressing hormonal

levels were increased.

imbalances and ovarian cysts associated with PCOS in rats
(Sadoughi, 2017).

In another study, PCOS was induced in rats by
administering letrozole via oral gavage for 21 days,
followed by crocin treatment at a dose of 50 mg/kg via IP
for a period of six weeks. The results of this study showed
that rats treated with letrozole had elevated levels of
testosterone, FSH, and LH and reduced levels of E;. Crocin
treatment restored normal hormonal parameters and
eliminated cystic formations in the ovarian cortex. These
findings suggest that crocin may have significant
therapeutic potential in the treatment of PCOS (Elham et
al, 2019).

In a clinical trial by Rahimi et al., the study population
comprised women suffering from PCOS. The study sample
was partitioned into two groups (n = 25 each). The first
group was administered crocin (15 mg, twice daily), while
the second group received a placebo. After 12 weeks, a
comprehensive assessment was conducted to evaluate the
changes in the patients' lipid profiles, fasting blood
glucose levels, fasting insulin, as well as inflammatory
markers such as interleukin-6 (IL-6) and tumor necrosis
factor-alpha (TNF-a). These assessments were conducted
before and after the administration of the treatment. The
results demonstrated that the crocin-treated group
exhibited significant improvements in lipid profile and
fasting glucose levels in comparison to the placebo group.
Furthermore, the administration of crocin resulted in a
substantial decrease in serum levels of the inflammatory
cytokines IL-6 and TNF-a. These results indicate that
crocin may serve as a promising therapeutic agent for the
treatment of PCOS (Rahimi et al., 2022). The results of the
animal and clinical studies indicate the possible
therapeutic value of crocin in the management of PCOS.
Some drugs used in cancer treatment cause adverse side
effects on ovarian follicles and folliculogenesis (Spears et
al, 2019). There is a paucity of research on the use of
crocin to treat side effects arising from cancer therapies in
the female genital system (Wang et al, 2022).
Khanmohammadi et al. showed in a study in which crocin
was given together with Cyclophosphamide (CP), which is
frequently used in therapies, that the
administration of crocin together with CP in 6-8 week old
female mice caused an increase in the number of follicles

cancer

in all developmental stages and a significant decrease in
mast cells. In the same study, it was shown that crocin
positively changed the oxidative stress parameters due to
CP administration and caused a significant decrease in
malondialdehyde (MDA) level and a significant increase in
total antioxidant capacity (TAC) and SOD levels. These
favourable changes in redox balance were also reflected in
hormonal parameters and significant increases in LH, FSH
and Ez levels were shown in subjects given crocin together
with CP (Khanmohammadi et al. 2021).

In other study conducted by Shams et al. (2024), the
potential protective effects of crocin against CP-induced
ovarian damage were examined. The study included 24
female Wistar albino rats weighing 160-180 grams, which
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were assigned to four groups. The control group received
only saline, while the second group received 30 mg/kg CP.
The third and fourth groups were administered 30 mg/kg
CP combined with 100 mg/kg or 200 mg/kg crocin,
respectively. Treatments were administered IP three
times per week. In the CP treated group, the number of
primordial follicles and the diameter of primary follicles
were reduced compared to the control group. However,
both crocin-treated groups exhibited an increase in these
parameters relative to the CP group. Furthermore, the
number of atretic follicles was markedly elevated in the CP
group when compared to the control group, whereas it
exhibited
reduction in the 200 mg/kg crocin group in comparison to
the CP group (Shams et al.,, 2024). In conclusion, the study
by Khanmohammadi et al. and Shams et al. indicate that
crocin may exert protective effects on ovarian follicles and
enhance redox balance in females exposed to CP,
potentially mitigating the detrimental side effects of
cancer therapies on ovarian function.

As reported by Chen (2021),
hypertension (pre-eclampsia) was induced in female
pregnant Sprague-Dawley rats by administering nitro-
arginine methyl ester hydrochloride (L-NAME) at a dose
of 50 mg/kg/day by oral gavage on days 14-19 of

a profound and statistically significant

et al Gestational

pregnancy, and rats treated with crocin at a dose of 50
mg/kg, 100 mg/kg and 200 mg/kg by oral gavage on days
10-19 of pregnancy were sacrificed on day 20 of
pregnancy and placental tissue and serum samples were
collected. Enzyme Linked Immunosorbent Assay (ELISA)
was performed to determine whether crocin treatment
could ameliorate abnormal changes in placental growth
factor (PIGF) and soluble fms-like tyrosine kinase (sFlt-1).
Treatment with 200 mg crocin decreased the circulating
level of sFlt-1 but increased the circulating level of PIGF
and significantly decreased the serum sFlt-1/PIGF ratio in
hypertensive rats. In L-NAME-induced hypertensive rats,
crocin treatment at a dose of 200 mg was found to improve
the clinical signs of systolic high blood pressure and
proteinuria. Both placental and serum levels of TNF-q, IL-
6 and IL-1f (interleukin-1 beta) cytokines were detected
by ELISA quantitative real-time polymerase chain
reaction (RT-PCR). TNF-a, IL-1B and IL-6 inflammatory
cytokine levels were significantly reduced in hypertensive
rats treated with 200 mg crocin. Placental MDA, hydrogen
peroxide (H202), SOD, CAT, GPx and GSH antioxidant
parameters were measured in rats in which pre-eclampsia
was induced. While MDA and H:0: levels were very low,
SOD, CAT, GPx and GSH parameters were found to be very
high in rats treated with a dose of 200 mg of crocin. Levels
of heme oxygenase-1 (HO-1) and nuclear factor-erythroid
2-like 2 (Nrf-2) were analysed by Western blot in rats with
a pre-eclampsia model, and both HO-1 and Nrf-2 levels
were significantly raised in the group of hypertensive rats
treated with a dose of 200 mg of crocin. In the assessment
of fetal weight and fetal survival rate, it was also observed
that fetal weight and fetal survival rate were significantly
elevated in crocin-treated hypertensive rats (Chen et al,,

2021).

In an experimental study, Liu et al. (2017) sought to
ascertain the potential therapeutic properties of crocin on
endometriosis-associated infertility and inflammation in a
mouse model. Endometriosis was induced in 7-week-old
female BALB/c donor mice through IP administration of
estradiol benzoate. One week post-injection, uterine
tissues were harvested, and the endometrial layer was
meticulously isolated and suspended in sterile saline
solution. The collected endometrial tissue was then
fragmented into pieces smaller than 1 mm, homogenized,
and introduced into the peritoneal cavity of 30 recipient
mice via laparoscopy to establish endometriotic lesions.
Following the induction of endometriosis, the recipient
mice were randomly allocated into three groups (n=10
per group). Group 1 was designated as the control group
and received no intervention. Group 2, the sham group,
was administered IP saline injections. Group 3 was treated
with crocin at a dose of 25 mg/kg IP for 20 consecutive
days. On the 21st day of the study, the animals were
euthanised. Their uterine tissues and serum samples were
then examined for further histological and biochemical
analysis. The statistically
significant size and weight reduction of endometriotic
lesions in the crocin-treated group compared to both the

results demonstrated a

control and sham groups. Histopathological assessments
supported these findings. Further immunohistochemical
analysis demonstrated that administration of crocin led to
a substantial reduction in the levels of vascular
endothelial growth factor (VEGF) and proliferating cell
nuclear antigen (PCNA). Furthermore, a marked reduction
in serum levels of pro-inflammatory cytokines, including
TNF-q, IL-6, interferon-gamma (IFN-y) and VEGF, was
observed in the crocin-treated group compared with the
control and sham groups. These findings suggest that
crocin may exert therapeutic effects by attenuating
inflammation and suppressing endometriotic lesion
development in an experimental endometriosis model
(Liu etal.,2017).

A substantial body of studies has been conducted using
various experimental models, which collectively indicate
that crocin exerts a beneficial effect on the ovaries by
modulating hormonal ameliorating
symptoms associated with conditions such as
endometriosis, PCOS and gestational hypertension.
Furthermore, the incorporation of crocin into oocyte
culture media has been demonstrated to significantly
enhance IVM and fertilization IVF outcomes. Crocin has

balance and

been demonstrated to exert a protective effect against
ovarian toxicities induced by cancer treatment, to
alleviate oxidative stress, and to have anti-apoptotic and
anti-inflammatory properties. Crocin administration at
different doses has been found to regulate hormonal
levels, particularly by altering the concentrations of LH,
FSH, E2 and progesterone during pregnancy.
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3. Effects of Saffron Compounds on the

Estrus Cycle

Rodents, particularly rats, are frequently utilized in
reproductive and infertility research due to the similarity
of their estrous cycle to the human menstrual cycle. These
cycles are commonly referred to as the estrous cycle (Auta
etal, 2016). In female rats, puberty typically begins after
the fourth postnatal week, which is marked by a surge in
LH (Ekambaram et al., 2017). The estrous cycle in rodents
is a dynamic process, during which ovulation can be
monitored, and fluctuations in the levels of E2 and
progesterone secreted by the ovaries mirror the cyclical
changes in various ovarian cell types, which become
prominent and recede throughout the cycle. This cycle
typically recurs every 4-5 days, unless disrupted by
conditions such as pregnancy, pseudopregnancy, or
anestrus. The cycle is divided into four distinct phases:
proestrus, estrus, metestrus, and diestrus (Byers et al,
2012; Cora et al, 2015). The proestrus phase lasts
approximately 12 hours, estrus lasts between 12 to 24
hours, metestrus lasts 6-8 hours, and diestrus lasts 52-60
hours (Petroianu et al., 2005). During the proestrus and
estrus phases, follicular development occurs in the
ovaries, ovulation typically occurs around the midpoint of
estrus, and corpus luteum formation follows ovulation.
The diestrus phase serves as a resting phase for the
reproductive system (Hubscher et al., 2005).

Vaginal cytology is a non-invasive and relatively cost-
effective method commonly employed to assess the stages
of the estrous cycle (Sahoo et al., 2014). This technique is
typically performed using two methods. In the vaginal
smear technique, a cotton swab moistened with saline at
room temperature is inserted into the vaginal opening and

Mouse

-
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41S313M

Leukocytes

Nucleated Epithelial Cells

gently rotated to collect cells from the vaginal wall. These
cells are then spread onto a microscope slide, air-dried,
fixed, and stained (Barret et al, 2018). In the vaginal
lavage technique, a sterile pipette is carefully inserted into
the vaginal canal for several millimeters. A volume of 100
ul of phosphate-buffered saline, distilled water or isotonic
serum is slowly administered into the vagina and
subsequently aspirated. This procedure should be
repeated 4-5 times using the sterile latex balloon. It is
important to position the rubber pipette at the entry of the
vaginal canal and not to enter the vaginal opening. The cell
suspension, including a few drops of liquid, is then placed
on a microscope slide, air dried, and properly dyed and
analyzed (Auta et al,, 2016).

In vaginal cytology, the determination of the estrous phase
after staining is based on the distribution and density of
various cell types. During the proestrus phase, the
presence of small and large round nucleated cells, which
are homogeneous in appearance and size, is characteristic
of this stage. These cells may be observed individually or
in clusters. There may also be a small number of
anucleated, keratinized epithelium cells. Early proestrus
may also show few neutrophils. In the estrus phase, a high
number of anucleate Kkeratinized epithelial cells is
observed. The cytoplasm of these cells appears granular,
and the cells exhibit irregular shapes, with very few
nucleated epithelial cells occasionally seen. The metestrus
phase is marked by the presence of numerous leukocytes
and a few large, granule-free, anucleate keratinized
epithelial cells, as well as some nucleated epithelial cells in
the late metestrus phase. In the diestrus phase, prominent
leukocytes, nucleated epithelial cells, and rare keratinized
cells may be detected (Figure 2, Table 1) (McLean et al,,
2012; Auta et al,, 2016; Barret et al., 2018).

Rat

»
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SNy15308°
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MM15313n «

! Cornified Epithelial Cells

Figure 2. The fundamental principle for determining the stage of the estrous cycle is to know the predominant cell type

for each stage (Ajayi and Akhigbe, 2020).
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Table 1. Phases of the estrous cycle based on the density of vaginal smear cell types (Cora et al.,, 2015)

Anucleated
Stage , Small Nucleated Large Nucleated . . .
Neutrophils . . ; . Keratinized Relative Cell Density
Epithelial Cells Epithelial Cells o
Epithelial Cells

Proestrus O0to+ ++ 10 +++ O0to+ 0to+ Low to moderate
Estrus

Rat 0to+ 0to ++ 0to ++ ++ to +++ Moderate to high

Mouse 0to+ 0to+ 0to+ ++to +++ Moderate to high
Metestrus

Rat +to +++ +to ++ +to ++ +to +++ Moderate to high

Mouse +to +++ 0to+ 0to+ ++ 1o +++ Moderate to high
Diestrus ++ 1o +++ +to ++ +to ++ 0to+ Low to moderate

0 = none; + = few; ++ = moderate; +++ = high.

Cellat et al. (2024) examined the protective effects of
safranal, a compound derived from saffron, against
letrozole-induced PCOS in Wistar albino rats. At the start
of the study, estrous cycles were monitored in 50 rats,
with 44 of them showing a normal cycle duration of 4 to 5
days. From these, 32 female rats were selected at random
and allocated to one of four groups, with each group
consisting of eight rats. Group 1 received 1.2 ml/kg of 1%
carboxymethylcellulose, group 2 received 1 mg/kg of
letrozole, group 3 received safranal at a dose of 200
mg/kg, and group 4 received a combination of letrozole (1
mg/kg) and safranal (200 mg/kg) for 21 days via oral
gavage. Throughout the study, vaginal lavage was
performed to monitor the estrous cycle and assess its
length. Irregular estrous cycles were monitored in 7 rats
in the letrozole group, while regular estrous cycles were
monitored in 8 rats in control group, 8 rats in safranal
group, and 6 rats in letrozole + safranal group. The results
indicated that while safranal alone did not alter the
estrous cycle length, it effectively reversed the prolonged
estrous cycle induced by letrozole (Cellat et al., 2024).

In their study, Bashir et al. (2022) investigated the impact
of saffron extract on the onset of temporary infertility and
the estrous cycle in Wistar albino rats. Female rats with a
regular estrous cycle were randomly assigned to either
the control group (12 rats) or the experimental group (12
rats), which received 1 g/kg of saffron extract for 12 days.
Vaginal smear samples were collected from days 13 to 43,
and the Giemsa staining protocol was used for analysis.
Monitoring of the estrous cycle through Giemsa staining
revealed that the saffron-treated group exhibited
disruptions in their estrous cycles. In addition, the number
of offspring born to mated rats between days 44 and 60
was remarkably lower in the group treated with saffron

versus the control group. These results suggest disruption
of the estrous cycle by saffron extract, which may have a
negative effect on fertility (Bashir et al.,, 2022).

Hu et al. (2018) induced PCOS in female mice offspring by
administering 250 pg/kg dihydrotestosterone (DHT)
subcutaneously on days 16-18 of pregnancy. This study
evaluated the impact of crocetin, a component of saffron,
on the length of the estrous cycle in 36 female offspring
with PCOS. The study's control group comprised 18 female
offspring without induced PCOS. Of the 36 PCOS-induced
offspring, 18 were treated with 40 mg/kg of crocetin for a
period of 4 weeks. The results indicated that in the PCOS
group, the duration of diestrus was extended, while the
durations of other estrous cycle phases remained normal.
Conversely, the administration of crocetin to the PCOS
treated group restored the diestrus to its normal duration
(Hu etal, 2018).

The authors of this review comprehensively report on the
modulatory effects of crocin, a pharmacologically active
compound derived from saffron, on the regulation of the
estrous cycle in female Wistar albino rats between 8 and
12 weeks of age. In the study, estrous cycle monitoring and
cycle length were determined after 20 days of treatment
with crocin at a dose of 100 mg/kg/day by IP injection. In
our study, vaginal lavage samples were collected
continuously for 10 days. After drying and fixation, H&E
and toluidine blue staining were performed. It was
observed that crocin, when administered alone, did not
alter the estrous cycle length, as confirmed by H&E and
toluidine blue staining of the vaginal lavage samples. The
samples were analyzed using a light microscope, and the
estrous phase was identified. Photographs of the crocin
and control groups, captured at 20X magnification, are
presented in Figure 3.
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Proestrus

Haematoxylin & cosin

Toluidine Blue

Metestrus Diestrus

Figure 3.A,B,C, D, [, ], K, L; control, E, F, G, H, M, N, O, P; crocin. Black arrow: Nucleated Epithelial Cells, blue arrow:
cornified epithelial cells, green arrow: neutrophils. Scale bar: 50 um. (Ramazan SIMSEK Archive).

4. Discussion
The World Health Organization (WHO) asserts that
traditional medicine, encompassing practices derived
from plants, minerals, and animals, is utilized either as a
standalone modality or in conjunction with other
therapeutic approaches for the management of diseases
and the promotion of health and well-being (Hoenders et
al, 2024). According to the WHO, approximately 80
percent of the global population uses traditional medicine
for their health care needs. (Kamboj, 2008). In many
developing countries, traditional medicine is regarded as
a complementary aspect of modern medical practice, with
numerous natural remedies having been used for
centuries in Asia. . A scientific framework is needed to
integrate such remedies into modern medical care
2007). Numerous studies have
successful

(Agarwal et al,
demonstrated the
treatments together with traditional therapies, and have
provided evidence of their benefit through modern

use of conventional

approaches.

Environmental chemicals, genetic factors, and the side
effects of cancer treatments can
histopathological changes and hormonal regulation

induce various

disorders in the female reproductive organs, which may
impact the estrous cycle and lead to infertility (Pan et al,,
2024) Environmental pollutants and chemicals have the

potential to adversely affect folliculogenesis, oogenesis,
female reproductive hormones, and the regulation of
oxidative stress, thereby playing a significant role in the
pathogenesis of female infertility (Yao et al., 2023).

This review focuses on the potent antioxidant, anti-
apoptotic, and anti-inflammatory properties of saffron
extract and its key component, crocin, and their effects on
hormone regulation and the female reproductive system
in experimental and clinical studies. Specifically, it
examines the effects of crocin on the female reproductive
system, including its influence on estrous cycle length,
oocyte maturation and antioxidant activity in embryo
cultures. It also sheds light on crocin's potential to
mitigate the side effects of cancer treatments, diabetes,
gestational hypertension, endometriosis and PCOS (Table
2). However, the teratogenic impact of crocin on embryos
and developing foetuses has not yet been scientifically
investigated in detail. Therefore, further in vivo and in
vitro research is necessary to ensure its safety for human
use and to gain a more sophisticated understanding of its
potential effects on fertility and fetal development.
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Table 2. Effects of crocin on the female reproductive system

Study Crocin . .
Inducer Inducer type Duration Effect of crocin Referenses
type treatment dose
Invitro / 50,100 and
Mouse No No 400 pg/mL 6 days IVM TIVF T Maleki et al.,, 2014
Oosit Crocin
. 0,300, 400
In vitro / veva 27 IVM TIVF T SOD T CAT 1
Swine No No y GSH T GPx T Bcl-2/BAX T Chen et al,, 2019
. 500 pg/mL hours
Oosit : Caspase-3 1
Crocin
invi
Fr;v":l)e/ 150,300 and FSH 1T LH T progesteronel Nili-
m n
No No 600 mg/kg 22 Day prog © Ahmadabadi et al.,
Pregnant . Number of fetuses |
Crocin (Oral) 2022
Rat
. 100-200 Atretic follicles 1
Invivo / /kg/ E. Zohrabi et al
Female No No ME/KE/ VLY 3¢ days : ofrabretal,
Rat other day Progesterone | 2018
Crocin (IP)
. FSH T LH | Testost !
Invivo / 50 and 100 . es. osterone . .
Female Letrazole PCOS mg/kg Crocin 28 days E2 | Atretic follicles | Cystic Sadoughi et al,
z &/%8 4 follicles | 2017
Rat (1P) . .
Developing Follicles T
Invivo / FSH | LH | Testosterone |
Female Letrazole PCOS 50 mg(kg/day 46 E: T Atretic follicles | Cystic ~ Elham etal, 2019
Crocin (IP) Days .
Rat follicles |
Invivo / Patients wiht PCOS No 15 n,lg / day 90 days [L-6 | TNF-a ! Rahimi et al., 2022
Women Crocin (Oral)
. MDA TAC T SOD T LH T FSH
Invivo / 200 . .
Female Cyclophosphamide Anticancer Medicine mg/kg/da 21 days TE, T Number offollicles T Khanmohammadi
. yclophosp & .g y ¥ Mast cells | etal, 2021
Mice Crocin (IP)
Invivo / 100, and 200 Atretic follicles |
Female Cyclophosphamide Anticancer Medicine  mg/kg,Crocin Primordial follicles T Shams et al,, 2024
Rat (IP) Primary follicles T
sFlt-1/PIGF | IL-1B4 IL-6 {,
. 50,100, and TNF-a 4 MDA | H202 | SOD
nvivo / Gestational 200 1CAT 1 GPx T GSH 1 Nrf-2 1
Female L-NAME . 10 days . Chen et al., 2020
Rat Hypertension mg/kg/day,Cro HO-1 7 Fetal survival rates T
cin (Oral) Fetal weight T
Invivo / 25 mg/k VEGF | PCNA { TNF-at { IL
Female Estradiol benzoate Endometriosis .g 5 21 days Liu etal. 2017
. Crocin (IP) 64 IFN-y |
Mice
Invivo /
1g/Kg Saffr
Female No No g/Kg Saffron 80 Irregular estrous cycle Bashir et al,, 2022
extract (Oral) Days
Rat
Invivo / 40 mg/k 30 Cured prolonged diest
Female DHT PCOS me/e Hred profonged aestiis — py etal, 2018
. Crocetin (Oral)  Days phase
Mice
Invivo / 200 mg/k Cured Irregular estrous
Female Letrazole PCOS 8/%8 21 days 5 Cellat et al., 2024
Rat Safranal cycles

1= Statistically significant decrease, T= Statistically significant increase, Bcl-2/BAX= B-cell lymphoma 2 / Bcl-2 associated X protein, CAT=
catalase, DHT= dihydrotestosterone, E,= estradiol, FSH= follicle-stimulating hormone, GPx= glutathione peroxidase, GSH= glutathione,
HO-1= heme oxygenase-1, H202= hydrogen peroxide, IFN-y= interferon gamma, IL-1B= interleukin-1 beta, IL-6= interleukin-6, IVF= in
vitro fertilisation, IVM= in vitro oocyte maturation, L-NAME= Nw-Nitro-L-arginine methyl ester, LH= luteinizing hormone, MDA=
malondialdehyde, Nrf-2= nuclear factor erythroid 2-related factor 2, PCNA= proliferating cell nuclear antigen, PCOS= polycystic ovary
syndrome, SOD= superoxide dismutase, sFlt-1/PIGF= soluble fms-like tyrosine kinase-1 / placental growth factor, TAC=total antioxidant
capacity, TNF-a= tumor necrosis factor-alpha, VEGF= vascular endothelial growth factor.

BS] Health Sci / Ramazan SIMSEK et al. 209



Black Sea Journal of Health Science

Author Contributions

The percentages of the authors’ contributions are
presented below. All authors reviewed and approved the
final version of the manuscript.

RS M.AF M.K
C 40 30 30

50 25 25
S 50 25 25
DCP 70 10 20
DAI 70 10 20
L 80 10 10
w 65 10 25
CR 60 20 20
SR 70 15 15

C=Concept, D= design, S= supervision, DCP= data collection
and/or processing, DAI= data analysis and/or interpretation, L=
literature search, W= writing, CR= critical review, SR= submission
and revision, PM= project management, FA= funding acquisition.

Conflict of interest
The authors declare that they have no conflicts of interest
related to this study.

Limitations of the study

The heterogeneity of the included studies, particularly in
terms of species (humans, rats, and mice), as well as
variations in crocin dosage, duration of administration,
and routes of delivery, may limit the external validity and
generalizability of the review’s findings.

References

Agarwal SP, Khanna R, Karmarkar R, Anwer MK, Khar RK. 2007.
Shilajit: A review. Phytother Res, 21: 401-405.
https://doi.org/10.1002/ptr.2100

Ajayi AF, Akhigbe RE. 2020. Staging of the estrous cycle and
induction of estrus in experimental rodents: An update. Fertil
Res Pract, 6: 5. https://doi.org/10.1186/s40738-020-00074-3

Auta T, Hassan AT. 2016. Alteration in oestrus cycle and
implantation in Mus musculus administered aqueous wood ash
extract of Azadirachta indica (neem). Asian Pac ] Reprod, 5(3):
188-192. https://doi.org/10.1016/j.apjr.2016.03.003

Barret KE, Barman SM, Boitano S, Brooks HL (eds). 2012.
Reproductive development and function of the female
reproductive system. In: Ganong’s Rev Med Physiol, 24th ed.
McGraw Hill Educ, New York, US, pp: 54-85.

Bashir H, Upadhyay A, Mittal DK. 2020. Analysis of Crocus sativus
(saffron) on estrous cycle and induced reversible sterility in rat.
World ] Pharm Pharm Sci, 9(5): 1760-1765.
DOI:10.20959/wjpps20205-16163

Bathaie SZ, Mousavi SZ. 2010. New applications and mechanisms
of action of saffron and its important ingredients. Crit Rev Food
Sci Nutr, 50(8): 761-786.
https://doi.org/10.1080/10408390902773003

Byers SL, Wiles MV, Dunn SL, Taft RA. 2012. Mouse estrous cycle
identification tool and images. PLoS One, 7(4): e35538.
https://doi.org/10.1371/journal.pone.0035538

Celik AS, Kirca N. 2018. Infertil kadinlarin uyguladiklar
tamamlayic1 ve destekleyici bakim uygulamalarl. Anadolu
Hemsirelik Saglik Bil Derg, 21(3): 178-188.

Cellat M, Kuzu M, Giiveng M. 2024. Safranal's therapeutic effects
in rat models of polycystic ovary syndrome. Rev Bras

Farmacogn, 34: 301-312. https://doi.org/10.1007/s43450-
023-00484-6

Chen X, Huang ], Lv Y, Chen Y, Rao J. 2021. Crocin exhibits an
antihypertensive effect in a rat model of gestational
hypertension and activates the Nrf-2/HO-1 signaling pathway.
Hypertens Res, 44(6): 642-650.
https://doi.org/10.1038/s41440-020-00609-7

Chen X, Xuan B, Xu D, Wang Q, Cheng M, Jin Y. 2019. Crocin
supplementation during oocyte
antioxidant defence and subsequent cleavage rate. Reprod
Domest Anim, 54(2): 300-308.
https://doi.org/10.1111/rda.13361

Cora MC, Kooistra L, Travlos G. 2015. Vaginal cytology of the
laboratory rat and mouse: Review and criteria for the staging of

maturation enhances

the estrous cycle using stained vaginal smears. Toxicol Pathol,
43(6): 776-793. https://doi.org/10.1177/0192623315570339
Deniaud A, Sharaf el dein O, Maillier E, Poncet D, Kroemer G,
Lemaire C, Brenner C. 2008. Endoplasmic reticulum stress

induces  calcium-dependent  permeability  transition,
mitochondrial outer membrane permeabilization and
apoptosis. Oncogene, 27(3): 285-299.

https://doi.org/10.1038/sj.onc.1210638

Ekambaram G, K SKS, Joseph LD. 2017. Comparative study on the
estimation of estrous cycle in mice by visual and vaginal lavage
method. ] Clin Diagn Res, 11(1): ACO05-ACO07.
https://doi.org/10.7860/JCDR/2017/23977.9148

Elham MN, Yasmin M, Mohammed M, Mohammed MS. 2019.
Effect of crocin on letrozole-induced polycystic ovarian
syndrome. Med ] Cairo Univ, 87: 5237-5243.
https://doi.org/10.21608/mjcu.2019.89762

Freeman MP, Toth TL, Cohen LS. 2013. Assisted reproduction and
risk of depressive relapse: Considerations for treatment. Ann
Clin Psychiatry, 25(4): 283-288.

Giaccio M. 2004. Crocetin from saffron: An active component of
an ancient spice. Crit Rev Food Sci Nutr, 44(2): 155-172.
https://doi.org/10.1080/10408690490424938

Hoenders R, Ghelman R, Portella C, Simmons S, Locke A, Cramer
H, Gallego-Perez D, Jong M. 2024. A review of the WHO strategy
on traditional, complementary, and integrative medicine from
the perspective of academic consortia for integrative medicine
and health. Front Med, 11: 1395698.
https://doi.org/10.3389/fmed.2024.1395698

Hu Q, Jin ], Zhou H, Yu D, Qian W, Zhong Y, Zhang ], Tang C, Liu P,
Zhou Y, Wang X, Sheng L. 2018. Crocetin attenuates DHT-
induced polycystic ovary syndrome in mice via revising
kisspeptin neurons. Biomed Pharmacother, 107: 1363-1369.
https://doi.org/10.1016/j.biopha.2018.08.135

Hubscher CH, Brooks DL, Johnson JR. 2005. A quantitative method
for assessing stages of the rat estrous cycle. Biotech Histochem,
80(2): 79-87. https://doi.org/10.1080/10520290500138422

Kamboj VP. 2000. Herbal medicine. Curr Sci, 78: 35-39.

Khanmohammadi F, Shahrooz R, Ahmadi A, Razi M. 2021.
Possible protective effects of crocin on destructive side effects
of cyclophosphamide in mice ovarian tissue: Evaluation of
histomorphometrical and biochemical changes. Vet Res Forum,
12(2): 217-222.
https://doi.org/10.30466,/vrf.2019.103192.2453

Knez J. 2016. Vlaisavljevi¢ V. Zenska neplodnost. Ginekol
Perinatol, 1st edn, Maribor: Medicinska fakulteta, pp: 170-179.

Kurt G, Arslan H. 2019. Complementary and alternative medicine
practices used by couples receiving infertility treatment.
Cukurova Med ], 44 329-338.
https://doi.org/10.51621/aws.1429100

Liu Y, Qin X, Lu X. 2018. Crocin improves endometriosis by
inhibiting cell proliferation and the release of inflammatory

BS] Health Sci / Ramazan SIMSEK et al.

210



Black Sea Journal of Health Science

factors. Biomed Pharmacother, 106: 1678-1685.
https://doi.org/10.1016/j.biopha.2018.07.108

Matur I, Solmaz S. 2010. Ovarian follikiil gelisiminin molekiiler
temelleri. Arsiv Kaynak Tarama Derg, 19(4): 193-205.

McLean AC, Valenzuela N, Fai S, Bennett SA. 2012. Performing
vaginal lavage, crystal violet staining, and vaginal cytological
evaluation for mouse estrous cycle staging identification. ] Vis
Exp, 67: e4389. https://doi.org/10.3791/4389

Mokhber Maleki E, Eimani H, Bigdeli MR, Ebrahimi B, Shahverdi
AH, Golkar Narenji A, Abedi R. 2014. A comparative study of
saffron aqueous extract and its active ingredient, crocin on the
in vitro maturation, in vitro fertilization, and in vitro culture of
mouse oocytes. Taiwan ] Obstet Gynecol, 53(1): 21-25.
https://doi.org/10.1016/j.tjog.2012.11.004

Nili-Ahmadabadi A, Artimani T, Sepehr A, Kaloorazi ZF,
Behnamfar Y, Larki-Harchegani A, Ahmadimoghaddam D. 2022.
The effect of saffron and its constituent, crocin, on anterior
pituitary-gonadal axis during pregnancy in the rat: A time-
course study. S Afr ] Bot, 148: 33-38.
https://doi.org/10.1016/j.sajb.2022.04.001

Oztiirk R, Herbell K, Morton J, Bloom T. 2021. "The worst time of
my life": Treatment-related stress and unmet needs of women
living with infertility. ] Community Psychol, 49(5): 1121-1133.
https://doi.org/10.1002/jcop.22527

Pan ], Liu P, Yu X, Zhang Z, Liu J. 2024. The adverse role of
endocrine disrupting chemicals in the reproductive system.
Front Endocrinol, 14: 1324993.
https://doi.org/10.3389 /fendo.2023.1324993

Petersen G, Seberg O, Thorsge S, Jergensen T, Mathew B. 2008. A
phylogeny of the genus Crocus (Iridaceae) based on sequence
data from five plastid regions. Taxon, 57(2): 487-499.
DO0I:10.2307/25066017

Petroianu A, de Souza Vasconcellos L, Alberti LR, Buzelin Nunes
M. 2005. The influence of venous drainage on autologous
ovarian transplantation. ] Surg Res, 124(2): 175-179.
https://doi.org/10.1016/j.jss.2004.10.015

Rahimi G, Shams S, Aslani MR. 2022. Effects of crocin
supplementation on inflammatory markers, lipid profiles,
insulin and cardioprotective indices in women with PCOS: A
randomized, double-blind, placebo-controlled trial. Phytother
Res, 36(6): 2605-2615. https://doi.org/10.1002/ptr.7474

Rashidi M, Najmi Z, Mobasseri A. 2015. Advantages of
recombinant

follicle-stimulating hormone over human

menopausal gonadotropin in intrauterine insemination: A
randomized clinical trial in polycystic ovary syndrome-
associated infertility. Gynecol Obstet Invest, Advance Online
Publ. https://doi.org/10.1159/000435773

Sadoughi S. 2017. Effects of crocin on ovarian follicle and serum
sex hormone in letrozole-induced polycystic ovarian syndrome
in rat model. ] Ardabil Univ Med Sci, 17(2): 198-210.

Sahoo HB, Nandy S, Senapati AK, Sarangi SP, Sahoo SK. 2014.
Aphrodisiac activity of polyherbal formulation in experimental
models on male rats. Phcogn Res, 6(2): 120-126.
https://doi.org/10.4103/0974-8490.129029

Schmidt M, Betti G, Hensel A. 2007. Saffron in phytotherapy:
pharmacology and clinical uses. Wien Med Wochenschr,
157(13-14): 315-319. https://doi.org/10.1007/s10354-007-
0428-4

Shams E, Zohrabi D, Omrani O, Zarezade V, Yazdanpanahi N,
Sanati MH. 2024. Investigation of crocin's protective effect on
cyclophosphamide-induced  hypothalamic-pituitary-gonadal
axis defects in adult female rats. Women Health, 64(1): 32-40.
https://doi.org/10.1080/03630242.2023.2286264

Spears N, Lopes F, Stefansdottir A, Rossi V, De Felici M, Anderson
RA, Klinger FG. 2019. Ovarian damage from chemotherapy and
current approaches to its protection. Hum Reprod Update,
25(6): 673-693. https://doi.org/10.1093 /humupd/dmz027

Starc A, Trampu$ M, Pavan Juki¢ D, Rotim C, Juki¢ T, Polona
Mivsek A. 2019. Infertility and sexual dysfunctions: A
systematic literature review. Acta Clin Croat, 58(3): 508-515.
https://doi.org/10.20471/acc.2019.58.03.15

Vander Borght M, Wyns C. 2018. Fertility and infertility:
Definition and epidemiology. Clin Biochem, 62: 2-10.
https://doi.org/10.1016/j.clinbiochem.2018.03.012

Wang CZ, Ma Q, Kim S, Wang DH, Shoyama Y, Yuan CS. 2022.
Effects of saffron and its active constituent crocin on cancer
management: A narrative review. Longhua Chin Med, 5: 35.
https://doi.org/10.21037 /Icm-21-72

Yao X, Liu W, Xie Y, Xi M, Xiao L. 2023. Fertility loss: negative
effects of environmental toxicants on oogenesis. Front Physiol,
14: 1219045. https://doi.org/10.3389/fphys.2023.1219045

Zohrabi D, Parivar K, Sanati MH, Hayati Roodbari N. 2018. Effects
of Crocin on The Pituitary-Gonadal Axis and Hypothalamic Kiss-
1 Gene Expression in Female Wistar Rats. Int ] Fertil Steril,
12(1): 56-60. https://doi.org/10.22074/ijfs.2018.5139

BS] Health Sci / Ramazan SIMSEK et al.

211



Black Sea Journal of Health Science
doi: 10.19127 /bshealthscience.1760007

Open Access Journal
e-ISSN: 2619 - 9041

Review

Volume 8 - Issue 5: 212-217/ September 2025

EFFECTIVENESS OF EXTRACORPOREAL SHOCK WAVE
THERAPY AND HIGH-INTENSITY LASER THERAPY IN
SHOULDER REHABILITATION: A NARRATIVE REVIEW

ibrahim KARACA*

!Independent researcher, 10010, Balikesir, Tiirkiye

Abstract: Shoulder disorders are among the most prevalent musculoskeletal conditions, often resulting in pain, limited mobility, and
reduced quality of life. In recent years, non-invasive modalities such as Extracorporeal Shock Wave Therapy (ESWT) and High-
Intensity Laser Therapy (HILT) have gained recognition in physiotherapy for their potential to accelerate tissue healing and provide
symptomatic relief without the risks of pharmacologic or surgical intervention. This article presents a narrative review of peer
reviewed literature published between 2020 and 2025, selected using structured searches in PubMed, Scopus, Web of Science, and
Google Scholar. Studies were included based on predefined inclusion and exclusion criteria, with a focus on clinical outcomes,
therapeutic mechanisms, and safety across various shoulder pathologies. The findings indicate that both ESWT and HILT show
considerable promise in managing conditions such as rotator cuff tendinopathy, calcific tendinitis, adhesive capsulitis, and subacromial
impingement. However, variability in treatment parameters, study quality, and outcome measures continues to hinder the
development of standardized clinical guidelines. This review offers practical insight for clinicians and identifies critical gaps in the

literature that should inform future research priorities, including protocol optimization and comparative effectiveness studies.
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1. Introduction

The shoulder joint is one of the most mobile structures in
the human body. This mobility, while essential for daily
function, also makes it vulnerable to a wide range of
musculoskeletal disorders. Conditions such as rotator
cuff tendinopathy, subacromial impingement, calcific
tendinitis and adhesive capsulitis are commonly seen and
often result in pain, stiffness, and loss of mobility, which
can interfere with both work and daily activities (Xue et
al, 2024).

Standard treatment approaches typically include rest,
medication, physical therapy modalities, and exercise.
Although many patients respond well to these methods, a
considerable number continue to report pain and
functional limitations. In such cases, exploring alternative
or complementary therapies becomes necessary (Salem
etal, 2024).
Among the
treatment, extracorporeal shock wave therapy (ESWT)
and high intensity laser therapy (HILT) have gained
interest. These modalities are thought to reduce pain and
promote tissue repair, without the risks associated with
surgery or long term drug use (Aldardour et al, 2025).

recent developments in non-invasive

Even so, it is still unclear which patient groups benefit

most, how frequently these therapies should be applied,
and how they compare with each other. The limited
number of high-quality clinical studies that directly
compare ESWT and HILT makes it difficult to establish
consistent treatment guidelines. This uncertainty can be
challenging for clinicians when deciding how to apply
these methods in practice (Liao et al., 2025).

Due to the heterogeneity of available studies and
variations in clinical protocols, a narrative review format
was chosen to provide a flexible yet structured synthesis
of the literature. This format is particularly appropriate
when the existing evidence is insufficiently homogeneous
for meta-analysis, and when clinical
mechanistic insights need to be integrated across study
types.

There remain important research gaps, including: lack of
standardized treatment protocols for both ESWT and
HILT; limited data on long-term outcomes; and few high

context and

quality, head to head comparative trials (Aldardour et al.,
2025; Liao et al, 2025). These gaps hinder the
development of clear clinical guidelines and complicate
patient specific treatment planning.

Therefore, the objective of this narrative review is to
critically synthesize recent literature (2020-2025) on the
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physiological mechanisms, clinical effectiveness, and
comparative outcomes of ESWT and HILT in shoulder
rehabilitation. It also aims to highlight key knowledge
gaps, identify patient-specific indications, and offer
practical recommendations for  clinicians and
researchers.

2. Review
2.1. Search Strategy and Selection Criteria
This review was conducted using electronic databases
including PubMed, Scopus, Web of Science, and Google
Scholar. The keywords used in the search were: “shoulder
disorders,” “extracorporeal shock wave therapy,” “high-
intensity laser therapy,” and “physiotherapy.” Boolean
operators (AND/OR) were utilized to refine search
sensitivity.
Inclusion criteria were as follows:

e  Articles published between 2020 and 2025

e  English language full text availability

e Studies designed as randomized controlled
(RCTs),  systematic

comparative clinical studies

Exclusion criteria included:

trials reviews, or

e  (ase reports, opinion pieces, editorials, or non
peer reviewed sources
e Non English publications

e Studies not directly related to shoulder
rehabilitation
After applying these criteria, a total of 12 studies were
selected for final synthesis.
2.2. Narrative Review Approach
Given the heterogeneity of study designs, populations,
treatment protocols, and outcome measures, a narrative
synthesis methodology was adopted rather than meta-
analysis. This approach facilitates integration of diverse
types of evidence and emphasizes clinical interpretation
over statistical aggregation (Liao et al., 2025).
Included studies were analyzed thematically based on
their focus: (1) physiological mechanisms of action, (2)
clinical outcomes related to pain relief, function, and
mobility, and (3) comparative effectiveness of ESWT and
HILT across shoulder disorders.
The review prioritized findings that reported
standardized outcome metrics such as the Visual Analog
Scale (VAS), Shoulder Pain and Disability Index (SPADI),
and the Constant-Murley Score (CMS). Additionally,
mechanistic  outcomes (e.g, perfusion,
neovascularization, nerve modulation) were synthesized

to understand therapeutic underpinnings.

tissue

A structured data extraction sheet was developed to
capture key details including sample size, patient
population, treatment modality, frequency and dosage,
and short and long term outcomes.

3. Mechanisms of Extracorporeal Shock
Wave Therapy

ESWT has been used in musculoskeletal medicine to treat
soft tissue injuries and chronic pain conditions. Its exact
biological mechanisms are still being investigated, but
several theories have been proposed based on clinical
and experimental data.

One key effect of ESWT is its ability to stimulate cellular
activity in injured tissues. The mechanical pulses
generated by the shock waves may cause microtrauma,
which triggers a healing response. This process is
thought to promote neovascularization, increase local
blood flow, and support tissue regeneration (Mazin et al.,
2023). Additionally, ESWT appears to influence pain
perception. It may help to desensitize nerve endings or
modulate pain related neurotransmitters, resulting in an
analgesic effect. Some studies suggest that ESWT also
disrupts the pain spasm cycle, which is common in
shoulder pathologies (Xue et al., 2024).

Another important factor is its mechanical action on
calcific deposits. In conditions such as calcific tendinitis,
shock waves may help fragment and dissolve calcium
buildup, improving shoulder mobility and reducing
inflammation (Demirel et al., 2021; Lee et al., 2022).
While these effects seem promising, the clinical outcomes
can vary depending on treatment intensity, frequency,
and patient-specific factors. Despite this variability,
ESWT has become a popular non invasive option in
physical therapy for shoulder conditions.

4. Mechanisms of High-Intensity Laser
Therapy

HILT has emerged as a promising treatment in the
management of musculoskeletal conditions, particularly
for pain relief and functional recovery. Its therapeutic
effects are primarily related to photothermal and
photomechanical processes, which influence both cellular
and tissue level responses.

One of the primary mechanisms is increased tissue
perfusion. The high energy laser penetrates deep into the
tissues, generating localized heat that
vasodilation. This enhanced blood flow

leads to
supports
oxygenation and nutrient delivery to damaged areas,
accelerating the healing process (Abdelhakiem et al,
2024).

HILT is thought to stimulate mitochondrial activity. By
enhancing adenosine triphosphate (ATP) production, it
boosts cellular metabolism, which contributes to tissue
repair. The laser energy may influence inflammatory
mediators, helping to reduce swelling and sensitivity in
the affected region (Hao et al., 2024). Pain reduction is
another key effect of HILT. It may suppress nociceptor
sensitivity and modulate the transmission of pain signals
through the nervous system. This contributes to a
notable decrease in pain perception in patients with
chronic shoulder conditions (Ismail et al., 2025).

In clinical applications, HILT has shown potential not
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only in pain modulation but also in restoring range of
motion and improving muscular function. However,
treatment parameters such as dosage, frequency and
wavelength vary widely studies, making
standardization an ongoing challenge (Aldardour et al,
2025).

across

5. Findings

A total of 12 studies were included in this review. These

studies investigated the application ESWT and HILT in

various shoulder pathologies, including rotator cuff
tendinopathy, calcific tendinitis, adhesive capsulitis, and
subacromial impingement syndrome.

e Most ESWT studies reported improvements in pain
reduction, range of motion (ROM), and functionality,
particularly in cases of calcific tendinitis and chronic
tendinopathies (Demirel et al., 2021; Lee et al., 2022).

e HILT studies showed significant benefits in terms of
short term pain relief, inflammation reduction, and
quicker recovery, especially in adhesive capsulitis
and subacromial impingement syndrome
(Abdelhakiem et al., 2024; Salem et al., 2024).

e Several comparative studies emphasized ESWT’s
advantage in long term functional improvement,
while HILT was more effective for rapid symptom
control (Aldardour et al., 2025).

e However, substantial variation in treatment
parameters (e.g, dosage, frequency) and patient
characteristics (e.g., chronicity, comorbidities) made
direct comparisons between interventions
methodologically difficult (Ranjithkumar et al., 2025).

The most frequently reported outcome measures

included the Visual Analog Scale (VAS) for pain, the

Shoulder Pain and Disability Index (SPADI), and the

Constant Murley Score (CMS) for functional assessment.

Despite general consistency in outcome domains,

inconsistent reporting standards, variable follow up

durations, and differing treatment protocols limited the
feasibility of performing a quantitative meta analysis.

To enhance clarity and improve clinical applicability, a

comparative summary table outlining each study’s

design, targeted, sample size,
intervention modality, and outcome measures is

provided in Table 1.

shoulder condition

6. Clinical Applications and Outcomes of

ESWT and HILT in Shoulder Physiotherapy
6.1. Applications and Outcomes of ESWT

ESWT has demonstrated significant clinical utility,
particularly in cases where conservative treatment has
failed. Evidence suggests ESWT offers sustained pain
improvement through both
disruption of pathological
neuromodulatory effects.

It is particularly effective in managing calcific tendinitis,
where it facilitates calcium resorption and improves

relief and functional

mechanical tissue and

shoulder joint mobility (Demirel et al., 2021; Lee et al,,
2022). Clinical gains are especially evident in chronic
degenerative cases with calcification and fibrosis.
Additionally, ESWT is
tendinopathies, supporting neuromuscular activation
and vascularization (Xue et al,, 2024). Notably, patients’

beneficial in rotator cuff

refractory to conventional physiotherapy protocols
showed meaningful long term analgesia and reduced
need for pharmacologic agents following ESWT
application (Ranjithkumar et al., 2025).

ESWT is particularly suitable for patients who are
contraindicated for surgery or prefer minimally invasive
interventions.

6.2. Applications and Outcomes of HILT

HILT has also shown robust results in treating shoulder
dysfunctions, especially in conditions dominated by acute
inflammation and joint stiffness, such as adhesive
capsulitis. Clinical studies report accelerated pain relief
and enhanced joint mobility when HILT is used
adjunctively with traditional physiotherapy (Salem et al,,
2024).

HILT facilitates deep tissue penetration, promoting
mitochondrial activity and vascular perfusion, which aids
muscle regeneration and functional recovery in rotator
cuff pathologies (Abdelhakiem et al., 2024). Its analgesic
and anti inflammatory mechanisms also make it effective
in managing neuralgia and post surgical pain syndromes,
such as post mastectomy intercostobrachial neuralgia
(Ismail et al., 2025).

6.3. Protocol Limitations and Patient Variability
Despite their promise, both modalities suffer from a lack
of protocol standardization, complicating evidence-based
application in diverse clinical contexts. HILT outcomes
are influenced by parameters such as laser energy
output, wavelength, and treatment site, while ESWT
effectiveness depends on pulse frequency, pressure, and
chronicity of the condition (Hao et al.,, 2024).

6.4. Comparative Insights and Integration Potential
When analyzed comparatively, ESWT appears superior in
managing chronic, degenerative shoulder disorders,
particularly calcific tendinitis, due to its capacity to
fragment deposits and promote tissue regeneration. In
contrast, HILT shows greater effectiveness in acute,
inflammatory, or neurogenic pain presentations, offering
faster symptomatic relief with higher patient tolerability
(Aldardour et al., 2025).

There is growing interest in the sequential or combined
use of both modalities. For example, HILT may be used
initially to reduce inflammation and pain, followed by
ESWT to enhance mechanical tissue remodeling. Such
integrative  strategies overall
rehabilitation efficiency and warrant further clinical

could enhance

investigation.
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7. Comparative Analysis of Extracorporeal
Shock Wave Therapy and High-Intensity
Laser Therapy

7.1. Clinical Effectiveness in Different Conditions

Although both ESWT and HILT have gained significant
attention rehabilitation,
comparisons between them remain limited. Available
evidence, however, points to differential strengths

in musculoskeletal direct

depending on the pathology and clinical presentation.
ESWT appears particularly beneficial in
degenerative conditions such as calcific tendinitis and
long-standing tendinopathies. Its mechanical action
facilitates the breakdown of calcium deposits and
promotes localized tissue regeneration, making it highly
suitable for managing chronic shoulder disorders (Lee et
al,, 2022). HILT, on the other hand, is more commonly
applied in acute or subacute conditions due to its deep

chronic

tissue penetration and photothermal effects. It is often
favored for managing acute pain and inflammation,
particularly in adhesive capsulitis and post operative
pain syndromes (Hao et al, 2024). This divergence in
clinical applicability reflects the different physiological
mechanisms underlying each modality, and underscores
the importance of diagnosis specific treatment planning.
7.2. Comparative Study Outcomes

Clinical studies that have directly compared the two
modalities suggest nuanced differences in outcomes. In a
randomized controlled trial by Aldardour et al. (2025),
both ESWT and HILT significantly improved pain scores
and shoulder mobility in patients with subacromial
impingement syndrome. However, ESWT was associated
with better long term functional maintenance, while HILT
produced faster short-term relief. These findings
underscore that the timing and chronicity of the
condition may influence which modality yields more
effective outcomes in clinical practice. Yet, the limited
number of well powered comparative trials prevents firm
and highlights the
methodologically robust research.
7.3. Patient Tolerability and Clinical Decision-Making
Beyond clinical efficacy, patient tolerability plays a
critical role in treatment selection. ESWT, due to its

conclusions need for more

mechanical pulse delivery, may cause discomfort in
sensitive anatomical regions, potentially affecting patient
adherence. In contrast, HILT is generally well tolerated,
which can enhance compliance during multi-session
protocols and broaden its applicability across a wider
patient population (Abdelhakiem et al., 2024). These
differences highlight the importance of patient-centered
decision-making, where individual tolerance, condition
severity, and therapeutic goals are taken into account.
7.4. Integration Potential and Research Gaps

Although both treatments demonstrate promising
outcomes, standardized protocols are still lacking, and
the heterogeneity in study design, patient populations,
and outcome measures limits the generalizability of
findings. The sequential or combined application of

ESWT and HILT has been proposed as a potentially
superior rehabilitation strategy, especially in complex or
refractory cases. For example, HILT may be used in the
early phase to reduce inflammation and pain, followed by
ESWT to stimulate mechanical processes.
However, this integrative  approach  remains
underexplored in the literature and requires validation
through prospective, controlled trials (Ranjithkumar et
al, 2025). To advance clinical decision making, future
research should prioritize comparative randomized
studies, long-term outcome tracking, cost effectiveness
analysis, and the inclusion of patient reported measures
such as quality of life and treatment satisfaction.

repair

8. Discussion

The findings of this review support the potential of ESWT
and HILT as effective non-invasive modalities in the
disorders. Both therapies
demonstrated measurable benefits in reducing pain,
improving range of motion, and enhancing functional
performance across a range of shoulder pathologies.

treatment of shoulder

These results align with the current literature and
reinforce the clinical relevance of these interventions.
However, these encouraging findings must be interpreted
with caution, particularly given the variability in
methodological quality and treatment protocols across
studies. One of the most prominent limitations is the
inconsistency in parameters such as treatment intensity,
session frequency, and patient selection criteria. This
heterogeneity =~ compromises  comparability = and
complicates the development of standardized clinical
guidelines. Moreover, the limited number of direct, head-
to-head trials between ESWT and HILT significantly
restricts the ability of clinicians to make condition-
specific, evidence-based decisions.

In this context, the development of standardized
protocols is not merely a research aspiration but a
clinical necessity. Without uniformity in application, the
reproducibility and scalability of these therapies remain
uncertain. Clinicians must also consider patient-specific
variables such as pain chronicity, comorbidities, and
treatment history to optimize therapeutic outcomes.

This narrative review also has limitations inherent to its
design. The inclusion of heterogeneous study types
without quantitative synthesis introduces potential
interpretive bias. Additionally, many of the included
studies lacked long term follow up or robust blinding,
increasing the risk of
Publication bias and language restrictions may have
further influenced the synthesis.

From a health system perspective, both ESWT and HILT
offer non-invasive, potentially cost-saving alternatives to
pharmacological and surgical Their
application in outpatient rehabilitation settings could
reduce healthcare utilization for chronic musculoskeletal

outcome overestimation.

treatments.

conditions. For
dysfunction unresponsive to conventional physiotherapy,

patients with persistent shoulder
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these modalities offer additional clinical tools that are
generally well tolerated and associated with minimal
adverse effects.

Of particular interest is the emerging rationale for
combining ESWT and HILT into sequential or multimodal
rehabilitation protocols. For example, HILT may be
applied in early inflammatory stages to modulate pain
and vascular response, while ESWT can later facilitate
tissue regeneration and remodeling in chronic stages.
Such integration could improve patient outcomes by
leveraging the complementary mechanisms of both
modalities, though clinical evidence for this strategy
remains limited.

Looking ahead, future research should address critical
gaps through rigorous and methodologically sound trials.
There is a strong need for high quality randomized
controlled studies that directly compare ESWT and HILT
using protocols  and
homogeneous populations. Additionally, patient reported

standardized treatment

Table 1. Comparative summary table of 12 studies

outcomes such as treatment satisfaction, return to
function rates, and quality of life should be prioritized to
enhance clinical relevance.

Key  future research  priorities include the
standardization of ESWT and HILT protocols across
different clinical settings, the implementation of well
designed head to head randomized controlled trials with
sufficient sample sizes and extended follow up periods,
and the development of combination therapy models that
explore both sequential and integrated applications. In
addition, future studies should place greater emphasis on
patient reported outcome measures (PROMs) to capture
functional and quality of life improvements, and conduct
cost effectiveness analyses to inform broader health
policy and resource allocation decisions.

By addressing these priorities, the clinical integration of
ESWT and HILT can become more precise, personalized,
and evidence driven.

o . . Outcome L
Author (Year) Condition Sample Size Modality Measures Key Findings Study Type
X X Significant pain
D letal Calcifi
emireleta e 60 ESWT VAS,CMS  and functional RCT
(2021) tendinitis .
improvement
Supraspinatus Better outcomes
Lee et al. (2022) praspli 78 ESWT  VAS, SPADI vs. injection RCT
tendinitis
therapy
i . HILT faster
Salemetal. (2024) ~ Diabeticirozen 50 HILTVS.— y s, ROM relief, ESWT RCT
shoulder ESWT
better long-term
. Hemiplegic Improved
Abdelhak L
bdelhakiem et a shoulder 40 HILT ~ VAS,SPADI shoulder RCT
(2024) . . .
dysfunction function and pain
Effective in
Subacromial reducing Systematic
Hao et al. (2024) . 92 HILT VAS, ROM . - )
impingement inflammation Review
and pain
Post- Effective pain
Ismail et al. (2025) mastectomy 30 ESWT VAS relief in RCT
neuralgia neuralgia
Ranjithkumar et Rota.ltor cuff 66 ESWT, VAS, SPADI ESWT superior Compa_ratlve
al. (2025) tendinopathy LLLT, US to LLLT and US Trial
Rotator cuff Effective in Systematic
Xue et al. (2024) ) 105 ESWT VAS, CMS chronic M .
tendinopathy . Review
tendinopathy
ESWT better
Aldard tal. Impi t ESWT vs.
arcoureta mpingemen 84 VS VAS,ROM  long-term; HILT RCT
(2025) syndrome HILT
faster short-term
Combined
Sharahili & Adhesive therapy showed
ESWT + PT AS, SPADI RCT
Alzahrani (2025) capsulitis 56 SWT+ VAS,S significant ¢
benefit
ESWT supports Systematic
Mazin et al. (2023)  Muscle injuries 70 ESWT VAS tissue y .
. Review
regeneration
Overview of
Hemiplegi ESWT & Narrati
Liao et al. (2025) emip eglc. Narrative n/a mechanistic and arr:.sl ve
shoulder pain HILT .. . Review
clinical rationale
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9. Conclusion

This review highlights the clinical relevance of ESWT and
HILT as valuable additions to the physiotherapeutic
management of shoulder disorders. Their distinct yet
complementary mechanisms of action provide clinicians
for addressing both
degenerative and acute inflammatory conditions. ESWT's
mechanical and regenerative effects make it particularly
suited to calcific and long-standing tendinopathies, while
HILT offers rapid symptomatic relief in
presentations through its neuromodulatory and vascular

with versatile tools chronic

acute

benefits.

Despite promising findings, the
standardization and the heterogeneity across studies
limit their clinical generalizability. To bridge this gap,
upcoming research should not only focus on refining
therapeutic parameters but also clarify which
intervention best suits specific patient subgroups and
stages of rehabilitation.

Ultimately, improving methodological rigor and
integrating patient centered outcomes will be key to
translating reliable
guidelines. As the field evolves, these modalities hold
considerable potential for optimizing outcomes in both
routine and complex shoulder rehabilitation cases.

lack of protocol

current evidence into clinical
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TELEPSIKIYATRI HEMSIRELIGI VE PSIKIYATRI
HEMSIRELIGINDE DiJiTAL UYGULAMALARIN YERI

Rana CEVizZ1*

1Malatya Turgut Ozal University, Faculty of Health Sciences, Battalgazi, 44210, Malatya, Tiirkiye

Ozet: Bu derleme, saglik hizmetlerinde dijitallesmenin hemsirelik uygulamalarina etkisini incelemekte ve ézellikle telehemsirelik ile
telepsikiyatri hemsireligi alanlarini giincel literatiir 15181nda analiz etmektedir. Dijital saglik teknolojileri, COVID-19 pandemisi ve dogal
afetler gibi kriz durumlariyla birlikte hemsirelik hizmetlerinin sunum bi¢iminde koklii degisimlere yol agmis; hemsirelerin uzaktan
bakim, izlem, danigsmanlik ve psikoegitim gibi rolleri dijital ortamda yeniden tanimlanmistir. Telehemsirelik, hem bireysel hem de
toplum sagligina yonelik hizmetlerde erisilebilirlik ve siireklilik saglarken, telepsikiyatri hemsireligi 6zellikle ruh saglig1 hizmetlerinde
terapotik iletisim, kriz miidahalesi ve psikososyal destek islevlerini giiclendirmistir. Bu doniisiim, hemsirelik mesleginde yalnizca
teknolojik entegrasyonla sinirli kalmayip, ayni zamanda etik sorumluluklar, profesyonel sinirlar ve dijital yeterlilikler a¢isindan da
yeni paradigmalar ortaya koymaktadir. Literatiirde hasta memnuniyetinin yiiksek oldugu, hizmet kalitesinin arttig1 ve hemsirelerin
dijital becerilerinin gelistigi saptanmis; ancak altyap: eksiklikleri, dijital esitsizlik, veri glivenligi ve mevzuat bosluklari gibi ¢ok boyutlu
sorunlarin da siirdiirilebilirlik agisindan risk olusturdugu belirtilmistir. Bu baglamda, hemsirelik hizmetlerinin dijital déniisiim
siirecinde etkin, giivenli ve etik bir ¢cercevede yiiriitiilebilmesi i¢cin kapsamli politika gelistirme, egitim reformlar: ve teknolojik altyap:
yatirimlaria ihtiya¢ duyulmaktadir. Dijital hemsirelik, yalnizca bir adaptasyon siireci degil, ayn1 zamanda saglik hizmetlerinin
gelecegini sekillendiren stratejik bir doniisiim alani olarak degerlendirilmelidir. Derleme, saglik hizmetlerinin dijitallesme siirecinde
hemsirelik uygulamalarinda meydana gelen doniisiimleri kapsamli bicimde incelemeyi; 6zellikle telehemsirelik ve telepsikiyatri
hemsireligi baglaminda, dijital teknolojilerin mesleki rollere, etik sorumluluklara ve hizmet kalitesine etkilerini literatiir temelli olarak
analiz etmeyi amaglamaktadir. Ayn1 zamanda, mevcut uygulamalardaki yapisal, teknolojik ve egitsel eksiklikleri ortaya koyarak
alandaki literatiir bosluklarina dikkat ¢ekmekte ve dijital hemsirelik pratiklerinin gelistirilmesine yo6nelik kanita dayali 6neriler
sunmay1 hedeflemektedir.

Anahtar kelimeler: Dijital saghk hemsireligi, Telehemsirelik, Telepsikiyatri hemsireligi, Hemsirelik bilisimi

Telepsychiatry Nursing and the Integration of Digital Applications in Psychiatric Nursing

Abstract: This review examines the impact of digitalization in healthcare on nursing practices, with a particular focus on the fields of
telenursing and telepsychiatric nursing, analyzed through the lens of current literature. Digital health technologies, especially during
crisis situations such as the COVID-19 pandemic and natural disasters, have led to fundamental transformations in the delivery of
nursing services. Nurses’ roles in remote care, monitoring, counseling, and psychoeducation have been redefined within digital
environments. Telenursing enhances accessibility and continuity in both individual and public health services, while telepsychiatric
nursing has strengthened functions such as therapeutic communication, crisis intervention, and psychosocial support in mental health
care. This transformation is not limited to technological integration in the nursing profession; it also introduces new paradigms in
terms of ethical responsibilities, professional boundaries, and digital competencies. Literature indicates that patient satisfaction is
high, service quality has improved, and nurses’ digital skills have developed. However, multifaceted challenges such as infrastructure
deficiencies, digital inequality, data security issues, and regulatory gaps pose risks to sustainability. In this context, comprehensive
policy development, educational reforms, and investments in technological infrastructure are needed to ensure that the digital
transformation of nursing services is conducted within an effective, safe, and ethical framework. Digital nursing should be regarded not
merely as an adaptation process but as a strategic transformation area that shapes the future of healthcare services. This review aims
to comprehensively examine the transformations occurring in nursing practices during the digitalization process of healthcare.
Specifically, it seeks to analyze, based on literature, the effects of digital technologies on professional roles, ethical responsibilities, and
service quality within the contexts of telenursing and telepsychiatric nursing. Additionally, by identifying structural, technological, and
educational deficiencies in current practices, it highlights gaps in the literature and aims to offer evidence-based recommendations for
the development of digital nursing practices.

Keywords: Digital health nursing, Telenursing, Telepsychiatric nursing, Nursing informatics
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1. Giris

21. ylzyilin on yilindan itibaren, saglk
hizmetlerinin dijitallesmesi saglik sistemleri agisindan
kaginilmaz ve zorunlu bir doniisim alani olarak
degerlendirilmistir. Bu dijital doniisiim silirecinde; bilgi
ve iletisim teknolojileri saglik ortamlarina entegre
edilmis,
saglanmis, klinik karar destek sistemleri uygulanmis ve
saglik calisanlarinin rolleri yeniden yapilandirilmistir
(Christoforou vd. 2020). Elektronik saglk kayitlari,
mobil saglik uygulamalari, uzaktan izleme sistemleri ve

ikinci

hasta bakiminin izlenmesi ve yOnetimi

ozellikle uzaktan
modern saglk sistemlerinin vazgecilmez bilesenleri
arasinda konumlandirildigl belirtilmistir. Bu siirecte
hemsirelerin, dijitallesmenin hem uygulayicis1 hem de
tasiyicist olarak konumlandigl vurgulanmistir (Stone,

saglik hizmetlerinin (tele-saglk),

2025).
COVID-19  pandemisiyle  birlikte, dijital saghk
teknolojilerinin ~ saghk sistemlerine entegrasyonu

kaginilmaz bir gereklilik olarak degerlendirilmistir.
Pandemi siirecinde saglik hizmeti sunumundaki fiziksel
etkilesim O6nemli Olglide sinirlandirilmis; bulas riskini
azaltma amaciyla yliz yilize temasin asgariye
indirilmesiyle birlikte, uzaktan saglhik hizmetlerinin
kullaniminin zorunlu hale geldigi belirtilmistir. Bu
dogrultuda, hasta ile saghk profesyonelleri arasindaki
mesafenin azaltilmasina olanak taniyan tele-saghk
uygulamalari,  saghk siirdiiriilebilir
isleyisinde kritik bir unsur olarak konumlandirilmistir
(Zhang vd., 2023). 6 Subat 2023 tarihinde meydana gelen
Kahramanmaras merkezli depremler sonrasinda saglik
altyapisinda olusan ciddi hasarin, dijital saghk
¢oziimlerine olan ihtiyacit belirgin bicimde artirdig
gozlemlenmistir. Bu baglamda, e-Nabiz gibi dijital
platformlar  ve

sistemlerinin

tele-saghk  hizmetlerinin, afet
magdurlarinin saglik hizmetlerine hizli ve etkin bir
bicimde erisiminde o6nemli katkilar sundugu ortaya
konmustur (Al Mandhari, 2023; Rubayyi vd., 2024).

Dijitallesme dalgasinin hemsirelik tizerindeki etkilerinin,
ozellikle  telehemsirelik  uygulamalari
belirginlestigi ifade edilmisgtir. Telehemsirelik,
hemsirelerin bilgi ve iletisim teknolojileri araciligiyla
uzaktan bakim, izleme, danigsmanlik ve egitim hizmetleri
sunmasint saglayan bir uygulamadir. Uzaktan hastane
baglantili cihazlarla yapilan vital bulgu dl¢limleri, online
danismanliklar ve dijital hasta takip sistemleri,
hemsirelik bakiminin sinirlarini genisletmistir
(Chankiniené ve Augulé, 2024). Ozellikle kronik hastalik
yonetimi, yash bakimi ve ruh saghg gibi uzun siireli

lizerinden

izlem gerektiren alanlarda telehemsireligin etkinligi
artmistir (Kahn vd., 2019).

COVID-19 pandemisi doéneminde telehemsireligin
kullanim orami dramatik bicimde artmis; hemsireler,
fiziksel ortama gitmeden hastalar1 telefon,
goriismeleri ve mobil uygulamalar lizerinden izlemis,
bilgilendirmis ve ydnlendirmistir. Saglik hizmetine
erisimin kisitlandigr dénemlerde bu uygulamalarin kritik
oneme sahip oldugu ve saglik sisteminin dayanikliliginin

video

bu yolla artirildig: belirtilmistir (Mohammed vd., 2025).

Psikiyatri hemsireligi ise, hemsirelik disiplinleri arasinda
duygusal emek ve iletisim becerileri agisindan en yiiksek
yogunluklu biridir.  Sizofreni, bipolar
bozukluk, depresyon, anksiyete gibi ciddi ruhsal

alanlardan

hastaliklarla ¢alisan psikiyatri hemsireleri; kroniklesen
vaka yapisi, hasta-hemsire iliskilerinin yogunlugu ve
siddet riski gibi sorunlarla karsi karsiya kalmaktadirlar
(Imkome ve Imkome, 2022).

Pandemi siireci, psikiyatri hemsireliginde de hizmet
sunumunu yeniden sekillendirmistir. Ruh saghg:
hizmetlerine fiziksel erisim azaldikca, psikiyatrik destek
ihtiyact artmis; bu ikili telepsikiyatri
hemsireligini giindeme  getirmistir.  Telepsikiyatri
hemsireligi, ruh saghig hizmetlerinin dijital araclarla
strdiirtilmesini saglayan bir model olup goriintili
gorlismeler, dijital terapi platformlar1 ve online izlem
sistemleri araciigiyla hastalara destek olmaya devam
etmistir (Ciccolini vd., 2022). Bu model, hemsirelerin
hasta giivenligini artirmakta, fiziksel siddet riskini

dinamik,

azaltmakta ve esnek calisma sistemine geciste kolaylik
saglamaktadir.

Telepsikiyatri hemsireligi ayrica psikiyatrik tedaviye
uyumu artirma, hasta ile siirekli ve yapilandirilmis bir
iliski kurma ve empatik iletisimi siirdiirme gibi yénleriyle
de avantaj saglamaktadir. Uygulamali ¢alismalarda,
telepsikiyatri hizmetlerinin hasta memnuniyetini ve
hizmet kalitesini artirdigy; 6zellikle geng yetiskin bireyler
arasinda daha yiiksek katilim oranlarina neden oldugu
saptanmistir (Chan vd., 2015). Bununla birlikte, bu
alandaki uygulamalarin heniiz standartlasmamis olmasi,
teknolojik altyap1 eksiklikleri ve veri giivenligi gibi
konular hala ¢6ziim bekleyen sorunlar arasindadir.

Bu derlemenin amaci; dijitallesme siirecinin hemsirelik
uygulamalar1 {izerindeki etkilerini ortaya koymak,
ozellikle telehemsirelik ve telepsikiyatri hemsireligi
uygulamalarinin glincel durumunu literatiir temelli
analiz etmektir. Ayn1 zamanda psikiyatri hemgireliginde
karsilasilan  zorluklara  dikkat c¢ekilerek, dijital
teknolojilerin bu sorunlara nasil ¢6ziim olabilecegi
degerlendirilecektir. Boylece, hemsirelik egitimi, saglik
hizmet planlamasi ve politika gelistirme siireglerinde
dijital doniisiimiin etkisi baglaminda kapsamli bir bakis
acis1 sunulacaktir.

2. Saghikta Dijitallesme ve Hemsirelik

Uygulamalarina Yansimasi

Hemsirelik mesleginde dijitallesme, klinik
uygulamalardan egitime, karar destek sistemlerinden
hasta takibine kadar ¢ok yonlii doniistimleri beraberinde
getirmistir. Bu doniisiim, yalnizca araglarin degil, ayni
uygulayicilarin  bilgi,
mekanizmalarinin da yeniden yapilanmasim zorunlu
kilmistir. Bu baglamda dijital altyapilar hemsireligin
sistematik uygulamalarini déniistiirmekte; veri odakl ve

zamanda beceri ve Kkarar

hasta merkezli bir yaklasima zemin hazirlamaktadir.
Oncelikle Elektronik Saghk Kayitlar1 (ESK), hemsirelik
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belgelerinin dijitallestirilmesiyle birlikte veri yonetimini
ve hasta bakimini daha sistematik hale getirmistir. Bu
sistemler, yalnizca kayit tutmakla kalmayip ayni
zamanda Kklinik karar destek sistemleriyle entegre olarak
hemsirelerin hizlh ve dogru karar almasina olanak
saglamaktadir (Jonathan, 2025). Kleib vd. (2024), bu
dijital yapilarin hemsirelik egitiminde vaka yonetimi ve
klinik karar verme siireglerine olumlu katki sundugunu
ifade etmektedir.

Bu sistematik dijitallesmenin bir diger bileseni olan
mobil saglik (mHealth) uygulamalari, 6zellikle kronik
hastalik yonetiminde hemsirelerin egitimsel ve izleyici
rollerini giliclendirmistir. Bu uygulamalarin hemsire-
hasta etkilesimini artirdigini ve bireysellestirilmis saglik
hizmetlerinin 6ntinii actigini belirtilmektedir. mHealth,
veri akisini kolaylastirarak hem hasta hem de hemsire
icin zamandan tasarruf saglamakta ve takip siireclerini
daha etkin kilmaktadir (Ceviz ve Ozden, 2025).

Dijital doniisiim yalnizca kayit ve takip sistemleriyle
sinirli kalmamis; ayni zamanda yapay zeka tabanh karar
destek mekanizmalariyla da hemsirelik uygulamalarina
yeni  bir kazandirmistir.  Yapay
yapilandirilmamis verileri analiz edebilme kapasitesi
hemsirelikte tan1 ve degerlendirme siireglerine ciddi
katki sunmaktadir (Harmon vd., 2021). Bu sistemler, risk

boyut zekanin

degerlendirmesi, komplikasyon 0ngoriisii ve bakim
planlamasinda  daha
kolaylastirmakta; bu
azaltmakta ve hasta giivenligini artirmaktadir.

Bu teknolojik doéniisiim, dogal olarak hemsirelik
egitiminin de dijital tabanli yeniden yapilandirilmasini
getirmistir. gerceklik (VR) ve
artirtlmis gercgeklik (AR) gibi simiilasyon teknolojileri,
ogrencilerin klinik becerilerini risksiz bir ortamda

nesnel Kkararlar alinmasin

sayede hemsirelerin yukiini

beraberinde Sanal

gelistirmesine  olanak tanimaktadir. Dicheva vd.
(2023)'nin  sistematik incelemesi, bu teknolojilerin
0grenci basarisi, karar verme yetisi ve iletisim becerileri
izerindeki olumlu etkilerini ortaya koymaktadir.

Dijitallesme, hemsirelik uygulamalarinda yalnizca
teknolojik entegrasyon degil; aym1 zamanda kiiltiirel,
pedagojik ve etik boyutlariyla biitiinsel bir degisim
yaratmakta, meslegin yapisal dinamiklerini yeniden

sekillendirmektedir.

3. Telehemsirelik
Telehemsirelik, saghk hizmetlerinin dijitallesmesi
sliirecinde hemsireligin temel islevlerini yeni bir

baglamda yeniden tanimlayan bir yaklasimi temsil
etmektedir. Bu model, yalnizca hemsirelik
uygulamalarin1 teknolojiyle desteklemekle kalmayip,
hemsirelik epistemolojisinin de déniisimiini
icermektedir. Ozellikle COVID-19 pandemisiyle birlikte
hiz kazanan dijitallesme egiliminin, hasta merkezli bakim
anlayisini sanal platformlara tasimis, dijital teknolojilerin
danismanlik, egitim ve izlem gibi hemsirelik islevleriyle
biitiinlesmesini saglamistir (Prathiba vd., 2025).

Bu dijital doéniisiimiin basarisi, yalnizca klinik bilgiye
degil ayni zamanda gii¢lii bir teknolojik altyapiya da

dayanmaktadir. Elektrik ve internet agina dayal altyapi
sistemleri, elektronik saghk kayitlari, karar destek
yazilimlar1 ve giivenli goriintiilii goriisme araglar1 gibi
bilesenler telehemsirelik uygulamalarinin omurgasini
olusturmaktadir. Ancak bir¢ok bélgede internet erisimi
ve dijital okuryazarlik diizeyi hala istenen diizeyde
degildir. (2025),
bolgelerde bu eksikliklerin hemsirelerin uzaktan hizmet
sunumunu sinirladigini ortaya koymustur.
Telehemsirelik yalmzca bireysel hasta bakimi ile sinirh
kalmayip, kronik hastalik yonetimi, bulasic1 hastalik
takibi, yash bakimi ve psikiyatrik destek gibi genis
uygulama alanlarina yayilmistir. Febrianti vd. (2025),
ozellikle tiiberkiiloz gibi bulasici hastaliklarin dijital
sistemlerle izlenmesinin hemsirelik bakim Kkalitesini
artirdigini  ve hastalik kontroliinii kolaylastirdigini
vurgulamaktadir. Benzer sekilde, David-Olawade vd.
(2024), dijital sistemlerin dogru ve bilingli kullanimiyla
hem klinik sonuglarin iyilestigini hem de hastalarin
hizmete erisiminin kolaylastigini gostermistir.

Yustikasari vd. ozellikle kirsal

Bu gelismelerin dogal bir sonucu olarak hemsirelik
rollerinde koklii degisiklikler ortaya cikmistir. Dijital
cihazlarin ve yazilimlarin kullanimi, hemsirelerin bilisim
yetkinliklerini gelistirmelerini ve saglik teknolojilerini
klinik karar siireclerine entegre etmelerini zorunlu
kilmistir.

Bu kapsamli déniisiim, hemsirelik mesleginin gelecegine
dair 6nemli ipuclar1 vermekte, dijital becerilerin yalnizca
birer destekleyici degil, hemsirelik
uygulamalarinin asli birer bileseni haline geldigini
gostermektedir. Bu degisim yalnizca teknik becerilerle

unsur

siirh kalmamis, ayni zamanda hemsirelik
uygulamalarinda yeni hizmet modellerinin ortaya
¢ikmasina da zemin hazirlamistir.

4. Telepsikiyatri

Telepsikiyatri, ruh saghg hizmetlerinin uzaktan
sunumunu saglayan ve hemsirelik uygulamalarim
dijitallestiren ©6nemli bir yaklasimdir. Bu model;

degerlendirme, danigsmanlik, tedavi planlamasi ve izlem
gibi temel psikiyatrik slireglerin, bilgi ve iletisim
teknolojileri araciligiyla gergeklestirilmesini miimkiin
kilmaktadir. Ozellikle COVID-19 pandemisi ile birlikte,
telepsikiyatri uygulamalarinin benimsenme orani artmis;
hemsirelerin rolii, dijital ortamda ruh saghgl hizmeti
sunumu ag¢isindan kritik hale gelmistir. Dijital saghk
teknolojileri  psikiyatri ~ hemsireligi  pratiklerinde
doniisime yol acmis ve hemsireler bu doéniisimde
merkezi bir aktér olmustur (Clement David-Olawade vd.,,
2024).

Bu  teknolojik hemsirelik  pratigine
entegrasyonu, Ozellikle erisimi kisith bélgelerde ruh
saghig esitsizliklerinin azaltilmasi agisindan stratejik bir
deger tasimaktadir. James ve Kushwah (2024),
telepsikiyatrik hizmetlerin yalnizca bireysel
miidahalelerle sinirli olmadigini; ayni zamanda uzaktan
izleme, kriz yonetimi ve dijital tabanl terapi girisimleri
ile genisletilebilecegini belirtmektedir.

modelin
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Bu cercevede, telepsikiyatri hemsireliginin uygulama
alanlar1 da gesitlenmis ve bireysel danismanlktan grup
terapilerine, aile temelli psikoegitimlerden psikososyal
destek gruplarina kadar genis bir yelpazeye yayillmistir.
Mueser vd. (2022) tarafindan yiritillen c¢alismada,
sizofreni tanili bireylerin ailelerine yonelik grup temelli
dijital egitimlerin, hastalikla basa ¢ikma becerilerini
olumlu etkiledigi ortaya konmustur.

Bu kapsamli hizmetlerin stirekliligini saglayan en dnemli
bilesenlerden  biri, dijital platformlar
ylriitilen psikiyatrik izlem sistemleridir. Teleizlem,
yalnizca semptom takibini degil, aym zamanda ilag
uyumu, davranissal degisim siire¢lerinin takibi ve
geribildirim isletilmesini de
icermektedir. Tian vd. (2025)nin gen¢ bireylerde
ylrittigii calismada, yapay zeka destekli sistemlerin
hemsirelerin degerlendirme ve
kolaylastirdign ve terapotik sonuglar1 olumlu etkiledigi
gosterilmistir. Hasselberg ise, dijital davranigsal saglik
modellerinin, hemsirelerin

lizerinden

mekanizmalarinin

miidahale siirecini

hasta ile siirekli ve
yapilandirilmis bir iletisim kurmasina imkan verdigini,
bunun da o6zellikle kronik psikiyatrik hastaliklarin
yonetiminde  etkili oldugunu ifade
(Sasangohar vd., 2020).

Bu dogrultuda, telepsikiyatri hemsireligi hem hizmet

etmektedir

kapsamimni  hem de mesleki rollerin yeniden
tanimlanmasini iceren ¢ok katmanl bir déniistimii temsil
etmektedir. Bu doniisiim, hemsirelerin uzaktan terapotik
iliski kurma bicimlerini, dijital ortamda empati gelistirme
stratejilerini ve c¢ok disiplinli dijital saghk ekipleriyle

etkilesim modellerini yeniden sekillendirmektedir.

5. Telepsikiyatride Hemsirelerin Rolii ve

Sorumluluklar:

Telepsikiyatride hemsirelerin goérev tanimlari, yalnizca
teknik uygulamalarla sinirli kalmamakta; ayni zamanda
psikososyal destek, iletisim yonetimi ve dijital
platformlarda terapoétik siirecin liderligini icerecek
sekilde genislemektedir. Ozellikle terapétik ittifak kurma
siireci, bu dijitallesmenin merkezinde yer almaktadir.
Terapotik ittifak, psikiyatri hemsireligi acisindan etkili
miidahale silireglerinin  temelini  olusturmaktadir.
Geleneksel yiiz ylize uygulamalardan farkli olarak, dijital
ortamlarda bu ittifaki kurmak daha fazla bilissel dikkat
ve iletisim uyumu gerektirmektedir. Finley vd. (2024)'nin
calismasina  gore, telepsikiyatri
seanslarinda hemsireler, duygusal bag kurmakta zorluk
cekmemekte; ancak bu siirecin siirdiiriilebilirligi iletisim
becerileri, ekran iizerinden empati gosterme kapasitesi
ve teknik altyapi ile dogrudan iligkilidir.

video tabanh

Bu baglamda, dijital psikoegitim ve danismanhk
uygulamalar1  hemsirelerin  sorumluluk alanlarim
genisletmektedir.  Ozellikle depresyon, anksiyete

bozukluklar1 ve psikotik semptomlar gibi durumlarda,
hemsireler hasta ve ailelere yonelik bilgi temelli destek
saglayarak tedaviye katihmi artirmakta ve farkindalik
gelistirmektedir. James ve Kushwah, dijital psikoegitimin,

bireylerin hastaliklarim1 anlama, tedaviye uyum saglama
ve kriz donemlerini yodnetme becerilerini anlaml
diizeyde artirdigini belirtmektedir (James ve Kushwah,
2024).

Dijital terapotik silirecte hemsirelerin sahip olmasi
gereken en 6nemli becerilerden biri de dijital empati
kurabilme yetisidir. Yiiz ytize etkilesimde kullanilan sézel
olmayan ipuglarinin eksikligi, hemsireleri yeni iletisim
stratejileri  gelistirmeye  yoOnlendirmektedir. ~Abou
Hashish (2025), dijital empatiyi hemsirelik baglaminda
analiz ettigi calismasinda, bu becerinin sadece teknik
degil, ayn1 zamanda etik ve duygusal boyutlar icerdigini
belirtmektedir. Kalia ve Narikuzhy (2024) ise, empatik
iletisimin dijital platformlarda yapilandirilmis 6grenme
sliregleriyle  gelistirilebilecegini ve bu egitimin
miifredatin bir parcasi olmasi gerektigini savunmaktadir.
Bu kapsamda hemsirelerin rolii sadece bireysel iliskilerle
sinirh kalmayip aynm1 zamanda ¢ok disiplinli dijital saghk
ekiplerinin organizasyonunda ve isleyisinde de belirleyici
hale gelmektedir (Troncoso ve Breads, 2021).

Bu baglamda dijital saglik ortamlarinda hemsirelerin
terapotik siirecteki konumlart yalnizca uygulayic1 degil;
ayni zamanda koordinator, egitimci ve duygusal destek
saglayic1 olarak ¢ok boyutlu bir yapiya evrilmistir. Bu
déniisiim, sistematik olarak hemsirelik uygulamalarinin
altyapisina entegre edilen dijital sistemlerle birlikte daha
goriniir hale gelmektedir.

6.Telepsikiyatri
Etkileri

Telepsikiyatri hemsireligi, dijital saglik teknolojilerinin

Hemsireliginin  Saghga

hizla gelismesiyle birlikte, psikiyatri hemsirelerinin ruh
sagligi erisilebilir, etkili ve
strdiiriilebilir bicimde sunmasina olanak tanimaktadir.
Son bes yilda yapilan c¢alismalar, bu alanin 6zellikle
COVID-19 pandemisiyle ivme kazandigin1 ve hem hasta
hem de saghk calisani memnuniyetinin arttigin
gostermektedir (Zhang vd., 2023). Telepsikiyatri
hizmetlerinin etkililigi, klinik sonuglar,
memnuniyeti ve tedaviye erisim olanaklar1 agisindan
olumlu degerlendirilmektedir. Bir sistematik derlemede,

hizmetlerini daha

hastalarin

hastalarin biiyiik kismi telepsikiyatri hizmetlerinden
memnun oldugunu, tekrar kullanmak isteyecegini ve
gizlilik, zaman tasarrufu gibi avantajlardan faydalandigini
belirtmistir (Sharma ve Devan, 2021). Benzer sekilde,
COVID-19 hastalariyla yapilan bir randomize kontrollii
calismada telepsikiyatri anksiyete
diizeyini anlamli bigimde azalttignr ve katihmcilarin
%78’inin hizmetten memnun kaldig: bildirilmistir (Tokell
vd,, 2021).

Bu olumlu sonuglar, uygulamada kullanilan yéntemlerin
cesitliligini de glindeme getirmistir. Telepsikiyatri
hemsireligi kapsaminda yaygin olarak senkron (canl
gorintiilii gériisme) ve asenkron (6nceden kaydedilmis
degerlendirmeler) modeller tercih edilmektedir. Senkron

miidahalelerinin

model hasta ile dogrudan etkilesim saglayarak terapotik
iliskinin giiclenmesine katki sunarken, asenkron model
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ozellikle kirsal veya altyapi sorunu yasanan bolgelerde
esneklik saglamaktadir (Chan vd., 2015). Bu yontemlerin
etkinligi hemsirelerin rolleriyle de dogrudan iligkilidir.
Nitekim bazi ¢alismalarda hemsirelerin danismanlik, ilag
uyumu izleme ve psikoegitim gorevlerini istlendikleri
bildirilmektedir. Hindistan’da Onerilen T{g¢li model
(dogrudan bakim, telekonsiiltasyon, isbirlik¢i bakim) bu
baglamda dikkat ¢ekicidir (Ghosh vd., 2020).

Klinik uygulamalar ve vaka raporlar1 ise uygulamadaki
basariy1 etkileyen aciga  ¢ikarmaktadir.
Avustralya’da yapilan bir kapsamli derleme, o6zellikle
metropol dis1 bolgelerde telepsikiyatri uygulamalarinin
yayginlastigini ancak vaka bazli sonug 6l¢iitlerinin heniiz
yeterince sistematik toplanamadigini gostermektedir
(Woon vd., 2024). Ote yandan baz1 6zel gruplarda (érn.
LGBTQ+ bireyler) teknolojiye asinaligin memnuniyeti
artirdigy; ancak teknik problemler, 6nyargilar ve iletisim
engellerinin hizmet kalitesini diislirebildigi g6zlenmistir
(Mishkin vd., 2022).

Bu bulgulara ragmen telepsikiyatri hemsireligi ile ilgili

faktorleri

literattirde belirli bosluklar géze ¢arpmaktadir. Cocuklar,
yaslilar ve agir psikotik bozuklugu olan bireyler
lzerindeki etkiler heniiz yeterince arastirilmamistir.
Ayrica ekonomik analizler ve uzun vadeli etkilerin
degerlendirildigi kapsaml g¢aligmalar oldukg¢a sinirhdir
(Gutiérrez-Rojas vd., 2023). Bu noktada
deneyimlerinin niteliksel bicimde derinlemesine analiz
edilmesi biiylik 6nem tasimaktadir. Egitimin sistematik
hale getirilmesi gerekliligi ise baska bir arastirma alani
olarak karsimiza ¢ikmaktadir (Alotabi vd., 2024).
Literatiirdeki bu bosluklar, telepsikiyatri hemsireliginin
daha kapsayici, etkili ve siirdiiriilebilir bir bigimde
uygulanabilmesi adina yeni arastirmalara olan ihtiyaci
ortaya koymaktadir.

hasta

Kriz durumlari, dzellikle pandemi ve dogal afetler, dijital
saglhk hizmetlerinin ©6nemini ve gerekliligini daha
goriiniir hale getirmistir. COVID-19 pandemisi, fiziksel
erisimin kisitlandig1 bir donemde hemsirelerin uzaktan
psikiyatrik destek saglama becerilerini test etmis; bu
siirecte telepsikiyatri hemsireligi, giderek artan bigcimde
uygulanan etkili bir miidahale modeli olarak one
cikmistir.  Schroeder, (2022), dijital psikiyatri
uygulamalarinin yalnizca gegici bir ¢éziim olmadigini;
aksine, kalic1 bir déniisiimiin baslangicini olusturdugunu
ve gelismis hemsirelik uygulamalari agisindan yeni
firsatlar sundugunu belirtmektedir. Buna ek olarak, Cosi¢
vd. (2020), dijital psikiyatri araglarinin -yapay zekj,
telepsikiyatri sistemleri ve bilgisayar destekli mental
saglik uygulamalari dahil olmak tizere- ozellikle afet
sonrast donemlerde hem bireysel hem de toplumsal
diizeyde ruh saghginin izlenmesinde yiiksek potansiyel
tasidigini vurgulamaktadir. Krizlerde yasanan psikolojik
travmalarin dijital destek yoluyla takibi, hemsirelerin
bireylere hizl ve etkili bir sekilde ulagsmasini miimkiin
kilmistir. Pandemiyle baslayan bu dijital doéniisiim,
yalnizca bulasici hastaliklarla simirli kalmayip, deprem
gibi dogal afetler sonrasinda da devam etmistir.

James ve Kushwah (2024), ruh saghgl hemsirelerinin

dijital ortamda kriz yonetimi konusunda egitilmeleri
gerektigini ve oOzellikle acil hizmetlere erisim, hizh
degerlendirme ve yonlendirme dijital
teknolojilerin destekleyici bir rol {stlendigini ifade
etmektedir. Benzer sekilde, Augusterfer vd. (2020) diistik
kaynakli ve afet sonrasi ortamlar icin tele-konsiiltasyon
ve  tele-denetim  gibi pratiklerinin
gelistirilmesinin,  saghk strekliligi
acisindan kritik oldugunu ileri stirmektedir. Bu baglamda
dijital saglik ¢oztimleri, yalmizca kriz donemlerinde degil,
aynt zamanda afet yeniden yapilanma
slire¢lerinde de siirdiiriilebilir hizmet sunumuna katki
saglamaktadir. Telepsikiyatri sistemlerinin krizlere hazir
hale getirilmesi ise ayrica 6nem arz etmektedir. Smith vd.
(2020), telepsikiyatri afetlere  ozgii
senaryolar c¢ercevesinde yapilandirilmas: gerektigini; bu
kapsamda, klinik glincellenmesinin,
uygulamalarda tutarhilign saglayarak afetlere hazir ve
dijital olarak donanimli hemsirelerin yetismesini
destekleyecegini ifade etmektedir. Tiim bu gelismeler,
dijital ruh saghgt hizmetlerinin yalnizca
ihtiyaclara yanit vermekle kalmayip, gelecege yonelik

alanlarinda

hemsirelik

hizmetlerinin

sonrasi

hizmetlerinin

rehberlerin

mevcut

glicli  bir bakim modeli olusturdugunu ortaya
koymaktadir.
7. Telehemsirelik ve  Telepsikiyatri

Hemgsireliginde Karsilasilan Giigliikler

Dijital saglik teknolojilerinin hemsirelik uygulamalarina
entegrasyonu, yalnizca hizmet sunum bi¢imini degil, ayni
zamanda etik, yasal ve profesyonel sinirlarin nasil
tanimlandigin1 da radikal bicimde déniistiirmiistiir. Bu
doéniisiim ozellikle telehemsirelik baglaminda
mahremiyetin  korunmasi, veri giivenligi, dijital
profesyonellik ve mevzuat uyumu gibi ¢ok boyutlu
konular etrafinda sekillenmektedir.

Telehemsirelikte ilk dikkat ¢eken etik meselelerden biri,
dijital ortamda iletilen hasta verilerinin korunmasidir.
Telemedikal platformlarin yayginlasmasiyla birlikte
hasta bilgilerinin giivenligi, hemsirelerin dogrudan
sorumlulugu altina girmistir. (Clement David-Olawade
vd., 2024). Mohammed vd. (2025), dijital hemsirelik

uygulamalarinda  hasta gizliliginin = korunmasinin,
yalnizca  teknik  Onlemlerle  degil, hemsirelerin
eylemlerinde gosterecegi oOzenle saglanabilecegini

belirtmistir. Ancak dijital mahremiyetle sinirli olmayan
etik doniisiim, ayni1 zamanda hemsirelik davranislarinin
dijital baglamda yeniden tamimlanmasini da zorunlu
kilmaktadir. Geleneksel etik ilkeler olan seffaflik,
duristliik ve gizlilik; dijital saglik ortamlarinda dijital etik
protokoller, dijital profesyonellik normlar1 ve simir
yonetimi stratejileri ile biitiinleserek yeni bir etik
cercevenin olusmasina zemin hazirlamaktadir. Medina
Martin vd. (2023), bu yeni baglamda etik karar verme
slire¢lerinin hemsireler agisindan daha karmasik hale
geldigini ve dijital profesyonellik egitimlerinin kurumsal
diizeyde desteklenmesi gerektigini vurgulamaktadir.

Dijitallesmenin beraberinde getirdigi bir diger onemli
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sorun alani ise yasal dilizenlemelerdir. Hizla gelisen
teknolojik altyapilar
yetersiz kalmasi, hemsirelerin goérev tanimlar1 ve
sorumluluk alanlarim belirsizlestirmektedir (Brown vd.,
2020).

Bu etik ve

karsisinda mevcut mevzuatin

yapisal karmasanin merkezinde ise
profesyonel sinirlarin dijital baglamda yeniden ¢izilmesi
gerekliligi yer almaktadir. Dijital ortamlarda terapdotik
iligkilerin hemsirelerin  empatik
yaklasimlar ile profesyonel mesafe arasinda hassas bir
denge kurmalarini zorunlu kilmaktadir (Brown vd,
2020). Medina Martin vd. (2023), dijital iletisimin
sirekliligi ve kolay erisilebilirliginin terapoétik sinirlari
bulaniklastirabilecegini ve bunun meslekte etik erozyona
olabilecegini  belirtmektedir. Bu nedenle,
hemsirelerin  dijital ortamlarda mesleki rollerini
stirdiiriilebilir bicimde tanimlayabilmeleri kritik bir
o6neme sahiptir.

Tim bu veriler, telehemsireligin yalnizca teknik degil;
ayn1 zamanda etik, yasal ve mesleki boyutlariyla da

siirdiiriilebilmesi,

neden

yeniden yapilandirilmasi gerektigini ortaya koymakta ve
hemsirelik uygulamalarinin bu ¢ok katmanl déniisiim
baglaminda degerlendirilmesini zorunlu kilmaktadir.
Telepsikiyatri uygulamalari, dijitallesmenin sundugu
avantajlara ragmen cesitli yapisal, teknolojik ve insani
engeller nedeniyle saglik hizmetlerinde kesintisiz, adil ve
etkili sunum agisindan siirlamalarla karsi karsiyadir. Bu
engeller 6zellikle hemsirelerin gorev alanlarinda énemli
uygulama zorluklar1 dogurmakta, sistemsel sorunlarin
klinik sonuglara yansimasina neden olmaktadir.

Ik olarak, teknik altyapr eksiklikleri telepsikiyatri
hizmetlerinin en temel sinirlayicilarindan biri olarak 6ne
cikmaktadir. Ozellikle kirsal alanlarda yetersiz internet
baglantisi, diisiik bant genisligi ve donanim eksiklikleri,
hizmetin stirekliligini dogrudan etkilemektedir. James ve
Kushwah (2024), dijital altyapimin simirlh  oldugu
bolgelerde hizmet sunumunun diizensizlestigini ve bu
durumun  hemgsirelerin is  yikini  artirdigini
vurgulamaktadir. Benzer bicimde, pandemi sonrasi
donemde dijital hizmet erisiminde yasanan esitsizliklerin
saghkta adaletsizlikleri daha da
belirtilmektedir (Zemlak vd., 2024).

Bu teknik yetersizliklerin yani sira dijital okuryazarlik
eksikligi de bariyer olusturmaktadir.
Hemsirelerin dijital sistemlere asinalik diizeyi hizmet
kalitesini belirleyen temel unsurlar arasinda yer
almaktadir. Gajarawala ve Pelkowski (2021) dijital
yetkinligin gelistirilmesinin, yalnizca bireysel beceri
degil, aym1 zamanda kurumsal sorumluluk oldugunu
vurgulamaktadir.

Ote yandan, hastalarin dijital hizmetlere adaptasyonu da
siireci dogrudan etkileyen bir baska faktordiir. Dijital
saghk hizmetlerine Kkarsi

derinlestirdigi

onemli bir

giivensizlik, mahremiyet
endisesi ve teknolojik cihazlara duyulan yabancilik,
ozellikle yash
gruplarda daha yaygin gozlemlenmektedir. James ve
Kushwah (2024) bu direnglerin asilmasi icin kiiltiirel
acidan duyarh iletisim stratejilerinin ve hasta merkezli

bireyler ve diisik sosyoekonomik

egitim programlarinin kritik oldugunu belirtmektedir.

En karmasik zorluklardan biri ise uzaktan Kkriz
miidahalesi siireclerinde ortaya cikmaktadir. Ozellikle
akut psikiyatrik ataklar, intihar riski tasiyan bireyler ya
da ani davranissal degisiklikler s6z konusu oldugunda,
hemsirelerin uzaktan miidahale Kkapasitesi sinirh
kalmaktadir. Cowan vd. (2019), bu tir durumlarda
hemsirelerin hizli karar verme ytikii altinda kaldigini ve
¢ogu zaman hukuki ve etik sorumluluklar arasinda
sikistigini ifade etmektedir. Kriz yonetimi konusunda
standart protokollerin eksikligi ve yeterli mevzuat
desteginin olmamasi hem hizmet sunucular1 hem de
hastalar a¢isindan riskleri artirmaktadir.

Bu giicliiklerin sistematik bicimde ele alinmasi, yalnizca
hizmet sunumunun kalitesini degil, ayni zamanda
hemsirelerin is doyumu, hasta giivenligi ve toplum ruh
sagligina olan katkiy1 da dogrudan etkileyecektir.

8. Gelecek Perspektifi:

Teknolojilerle Giiclenen Hemsirelik
Dijital teknolojiler, hemsirelik pratiginde yalnizca bir

Dijital

arag degisimi degil, ayn1 zamanda yapisal bir paradigma
donilisiimiini beraberinde getirmektedir. Bu doniisiimiin
merkezinde yer alan yapay zeka destekli karar sistemleri,
hemsirelerin hasta bakiminda daha hizli ve dogru
kararlar almasini saglamaktadir. Ozellikle derin 6grenme
algoritmalarina dayanan karar destek yazilimlari, hasta
kayitlarim1 analiz ederek olasi klinik riskleri énceden
tahmin edebilmekte ve hemsirelik miidahalelerini bu
dogrultuda yonlendirebilmektedir. Bozi¢ (2024), bu
sistemlerin  yalnizca is  verimliligini  artirmakla
kalmadigini, aymi zamanda mesleki sorumluluklarin
dijital ortamlara tasinmasini da zorunlu hale getirdigini
ifade etmektedir. Auf vd. (2025) ise, yapay zeka destekli
karar sistemlerinin 6zellikle ruh sagligi hizmetlerinde
olumlu terapétik etkiler yarattigini gostermektedir. Buna
karsilik, Lukkahatai vd. (2025), yapay zeka sistemlerinde
gorilen veri 6nyargilarinin saglik hizmetlerinde esitsizlik

olusturabilecegine dikkat ¢ekmekte ve bu nedenle etik

denetim mekanizmalarinin gerekli oldugunu
vurgulamaktadir.
Bu c¢ercevede dijital doniisiim, yalmzca klinik

uygulamalarla sinirlh kalmamakta, ayni zamanda ruh
saghgl  hemsireliginde araglart  da
cesitlendirmektedir. Sanal gerceklik (VR) ve artirilmis
gerceklik (AR) uygulamalari, 6zellikle travma, fobi ve
sosyal kaygi gibi durumlarda tedavi siirecine entegre
edilmektedir. Bu dijital terapotik yontemler, hem hasta
memnuniyetini artirmakta hem de hemsirelerin sanal
ortamda Kklinik becerilerini gelistirmelerine olanak
tanimaktadir (Lukkahatai vd., 2025). Park vd. (2025), VR
ve AR wuygulamalarinin hemsirelerin karar verme
stireglerini destekledigini ve hasta-hemsire etkilesimini
giiclendirdigini belirtmektedir. Teknolojik doéniisiim
yalnizca uygulama alanlariyla sinirlh  kalmamakta,

kullanilan

hemsirelik egitiminde de 6nemli bir yeniden yapilanmay1
beraberinde getirmektedir. Ozellikle yapay zekd ve
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simiilasyon  teknolojilerinin  kullanimi ile dijital
hemsirelik egitimi daha etkilesimli ve bireysellestirilmis
bir yapiya kavusmustur.

Tiim bu dijital gelismelerin mesleki ortamlara saglikh bir
sekilde entegre edilebilmesi i¢in insan merkezli dijital
saglik politikalarina olan ihtiya¢ giderek artmaktadir
(Irwin vd, 2025). Bu noktada Ruksakulpiwat ve
Thorngthip (2024), yapay zekdnin hasta bakimina
entegrasyonunun hemsire-hasta iliskisini yeniden
sekillendirecegini ve bu siirecin yalnizca teknolojik degil,
ayni zamanda etik ve politik boyutlarda da diizenlenmesi
gerektigini vurgulamaktadir. Skuban-Eiseler vd. (2023)
ise dijitallesmenin, hemsirelikte yalmzca teknolojik bir
uyum siireci olmadigini; ayni zamanda bireylerin 6znel
deneyimlerine, kimlik temelli gereksinimlerine ve bakim
iliskilerinin duygusal yonlerine duyarli, insan merkezli
bir mesleki kimligin yeniden sekillenmesini icerdigini
ileri stirmektedir. Bu baglamda, dijital sistemlerin etik
duyarlilik, esit erisim ve kapsayici iletisim ilkeleriyle
biitiinlesmesi; hemsirelik mesleginin toplumsal adalet ve
hasta haklar1 temelinde yeniden konumlandirilmasini
gerekli kilmaktadir.

9. Sonu¢
Dijital
entegrasyonu, yalnizca hizmet sunumunun bi¢imini degil,
ayni zamanda mesleki rol ve sorumluluklarin tanimini da
kokli bicimde doniistirmistir. Bu doniisimiin en
belirgin yansimalari, telehemsirelik ve telepsikiyatri
hemsireligi uygulamalar1 {izerinden gozlemlenmistir.
Ozellikle COVID-19 pandemisi ve dogal afetler gibi kriz
dénemlerinde, hemsirelerin dijital ortamlar aracihigiyla
saglik hizmeti sunmasi zorunlu hale gelmis; bu siirec,
dijital yetkinliklerin artirilmasi, etik sinirlarin yeniden
tanimlanmasi ve yapisal altyapilarin gii¢lendirilmesi

saglik teknolojilerinin hemsirelik pratigine

gerekliligini beraberinde getirmistir.

Literatiirden elde edilen veriler dogrultusunda, dijital
hemsirelik uygulamalarinin hasta memnuniyeti, hizmet
kalitesi ve erisilebilirlik gibi parametrelerde olumlu
etkiler yarattig1 gortilmektedir. Telepsikiyatri hemsgireligi
ozelinde, terapotik iletisim, kriz
psikoegitim siireclerinde dijital ¢ézlimler etkin bicimde
kullanilmakta; ancak bu alandaki standartlasma eksikligi,
teknik altyap1 sorunlari ve dijital esitsizlik gibi faktorler,
stirdiiriilebilirlige yonelik risk unsurlari olusturmaktadir.
Bu baglamda, dijitallesmenin hemsirelik alanindaki
etkilerinin olarak degerlendirilmesi ve
uygulamalarin daha giivenli, etik ve erisilebilir hale
getirilmesi i¢in politika diizeyinde kapsamli reformlara,

miidahalesi ve

biutinciil

egitim miifredatlarinin dijital yeterlilik ekseninde
yeniden yapilandirilmasina ve altyap1 yatirimlarinin
artirtlmasina ihtiya¢ duyulmaktadir. Ayrica, 6zel gruplar
(6rnegin yash bireyler, ¢ocuklar, diisiik sosyoekonomik
gruplar) tuzerindeki etkilerin degerlendirilmesi, hasta
deneyimlerinin niteliksel analizlerle derinlestirilmesi ve
kriz donemlerine 6zgii dijital hemsirelik rehberlerinin
gelistirilmesi,
derinlestirecektir.

alana yapilacak katkiy1 daha da

Sonug olarak, dijital hemsirelik yalmzca gegici bir uyum
degil; aynm1 zamanda hemsirelik mesleginin
gelecegini sekillendiren stratejik bir donilisiim alani
olarak goriilmeli ve bu doniisiim siireci, hem teorik hem
de pratik diizlemde disiplinler arasi is birlikleriyle

sureci

desteklenmelidir.

Katki Orani Beyani
Yazarin katki yiizdeleri asagida verilmistir. Yazar
makaleyi incelemis ve onaylamistir.

R.C.
K 100
T 100
Y 100
KT 100
YZ 100
KI 100
GR 100

K= kavram, T= tasarim, Y= yonetim, KT= kaynak tarama, YZ=
Yazim, KI= kritik inceleme, GR= génderim ve revizyon.

Cikar Catismasi Beyani
Yazarin herhangi bir ¢ikar catismasi bulunmamaktadir.
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