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Kronik Valsalva Manevrasimin On Kamara Parametreleri ve Koroid Kalinhg
Uzerine Etkileri

Effects of Chronic Valsalva Maneuver on Anterior Chamber Parameters and Choroidal
Thickness

Ugur GURLEVIK"", Cumali DALOKAY', Erdogan YASAR?

! Aksaray University Faculty of Medicine, Ophthalmology Department, Aksaray / TURKIYE
2 Afyon Park Hayat Hospital, Ophthalmology Department, Afyon/ TURKIYE

OZET

Amagc: Calismamizin amaci, goze akut etkileri iyi bilinen Valsalva manevrasinin (VM) kronik etkilerini ortaya ¢ikarmaktir.

Materyal ve Metot: Bu kesitsel calismaya 25 hastanin 50 gozii ve 30 yas ve cinsiyet uyumlu saglikli bireyin 60 gozii dahil edildi. Tiim
hastalara tam bir oftalmik muayene yapildi. Kornea topografisi ile santral kornea kalinlig, iridokorneal a¢1 (IKA) ve 6n kamara derinligi
yapildi. Spektral alan optik koherens tomografi koroid kalinligini1 (KK) ve retina sinir lifi kalinligin1 degerlendirmek i¢in kullanildi.

Bulgular: 25 hasta ¢alisma grubu ve 30 hasta kontrol grubu vardi. G6z i¢i basinglari ¢aligma grubunda 18,31 (std 2,64), kontrol grubunda
15,63 (std 2,14) idi ve bu fark istatistiksel olarak anlamlrydi. (p <0.001) IKA ¢alisma grubunda 40.30 (std 5.84), kontrol grubunda 45.15 (std
5.51) bulundu ve bu fark istatistiksel olarak anlamliydi. (p = 0.001) Subfoveal KK ¢alisma grubunda 273.71 (std 39.35), kontrol grubunda
256.71 (std 20.48) olarak saptandi ve bu fark istatistiksel olarak anlamliydi. (p = 0.005).

Sonug¢: Bu ¢alisma, VM ’nin sik tekrarlanmasinin kalici etkilerini arastiran ilk ¢aligmalardan biridir. Sonug olarak kronik VM’ye maruz
kalan hastalarda GIB ve KK'nin arttigii ve IKA'nin azaldigmi bulduk.

Anahtar Kelimeler: Valsalva manevrasi, goz i¢i basinct, iridokorneal agis1, koroid kalinlig:.

ABSTRACT

Aim: The aim of our study is to reveal the chronic effects of Valsalva maneuver (VM), whose acute effects on the eye are well
known.

Materials and Methods: A total of 50 eyes from 25 patients and 60 eyes from 30 age-matched and gender-matched healthy
individuals were included in this cross-sectional study. A complete ophthalmic examination was performed for all patients. The central
corneal thickness, iridocorneal angle (ICA) and anterior chamber depth were performed with the corneal topography. The spectral-domain
optical coherence tomography was used to evaluate choroidal thickness (CT) and retinal nerve fiber thickness.

Results: There were 25 patient study group and 30 patient control group. Intraocular pressures were 18.31 (std 2.64) in the study
group and 15.63 (std 2.14) in the control group, and this difference was statistically significant. (p <0.001) The ICA was found to be 40.30
(std 5.84) in the study group and 45.15 (std 5.51) in the control group, and this difference was statistically significant. (p = 0.001) The
subfoveal CT was determined as 273.71 (std 39.35) in the study group and 256.71 (std 20.48) in the control group, and this difference was
statistically significant. (p = 0.005).

Conclusion: This study is one of the first studies investigating the permanent effects of frequent repetitions of the VM. As a result,
we found that IOP and CT increased and the ICA decreased in patients exposed to chronic VM.

Keywords: Valsalva maneuver, intraocular pressure, iridocorneal angle, choroidal thickness.
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Aksaray University Faculty of Medicine, Gelis Tarihi : 18.11.2022
Ophthalmology Department, Aksaray / TURKIYE Kabul Tarihi : 23.03.2023

E-mail: ugurlevik@hotmail.com
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INTRODUCTION

Constipation is used to define a kind of symptoms,
including hard stools, infrequent bowel movements, excessive
straining abdominal pain and bloating. Patients need to
perform a long-term Valsalva maneuver during defecation.
Constipation is defined as acute if it is less than 1 Week in
duration and chronic if it is more than 3 months. Most often,
chronic constipation occurs as a result of dietary factors such
as insufficient fiber intake, lifestyle factors such as lack of
mobility or sedentary lifestyle, or primary impairment of
bowel function due to colon drive or rectal ejaculation
disorder. (1) Chronic constipation is widespread (2) and has
negatively affects the quality of life (3). It is a important
burden on health-care resources (4). It may be causes
psychological distress and it can cause damage to far organs
such as the eye. (5) The natural history of constipation is not
known.

Valsalva Maneuver (VM) is defined as a strong expiration
attempt against a closed airway. VM has four stages. 1 stage;
In the first 5 seconds of the VM, the pressure rises in the chest.
Stage 2; Venous return to the heart decreases and cardiac
output decreases from 5 seconds to 14 seconds. 3rd stage; With
the release of the glottis, intrathoracic pressure decreases and
venous return increases. 4th stage; cardiac output increases.
The reduced cardiac output and hypotension in the strain phase
of the VM causes reflex tachycardia and peripheral
vasoconstriction. (6) We constantly make the VM during

and this
such as

normal daily activities, bring along diverse

physiological changes, increased intrathoracic
pressure, elevated blood pressure, stimulation of the peripheral
sympathetic system and increased peripheral venous
pressure.(7,8) VM can cause changes in ocular vascular
structures. It can also be affected secondary to changes in the
cornea, ocular vascular structures and anterior chamber, a non-
vascular structure. VM has been shown to temporarily increase
IOP during daily activities such as weight lifting and isometric

exercises.(9-11)

The studies demonstrated increase in IOP throughout VM
(12,13). The pathophysiology of IOP increase are not fully
understood. As well as the vascular structures of the eye, the
cornea which a non-vascular structure, can be affected
secondary to changes in the ocular vascular structures and
anterior chamber. In a study by Wang et al, It was shown that
central corneal thickness decreased, lens thickness and pupil
diameter increased during VM. (14) Recent studies have
demonstrated using ultrasound biomicroscopy that an increase
in uveal thickness causes significant retraction and narrowing
of the anterior chamber angle. This situation is thought to
cause a temporary increase in IOP. (15,16)

Almost all of the studies conducted to date have been
conducted on healthy volunteers and the acute effects of VM
have been examined. Our aim in our study was to investigate
whether the changes in the acute phase of VM become
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permanent with continuous repetition of VM. As far as we
know, our study is one of the first studies to examine the
chronic effects of VM on both the anterior segment and the
posterior segment.

MATERIALS AND METHODS

This prospective observational study was performed in the
Department of Ophthalmology at Education and Research
Hospital. The study was conducted in accordance with the
ethical principles of the declaration of Helsinki and was
approved by the Institutional Ethical Committee.

The study included patients with constipation who came
to the general surgery outpatient clinic of our hospital and
whose complaints continued for more than 3 months. The
reason these patients were chosen was because they needed to
perform a constant and challenging Valsalva maneuver for
defacation. All patients received both written and oral
information about study, and each patient provided written
informed consent. All patients underwent an opthalmic
examination  including slit lamp  biomicroscopy,
autorefractometer measurement (TONOREF ™ III, Nidek,
Japan), air puff tonometer, and fundus examination. Exclusion
criteria were history of systemic disease, ocular surgery and
ocular disease except mild refractive errors. Systemic diseases
that could effect choroid (such as hypertension, diabetes
mellitus, rheumatologic disorders) are excluded for all
patients. Pregnancy, any menstural irregularity or oral
contraceptive use is also in exclusion criteria. No one with
refractive errors between -6.00 and +3.00 diopters (D)
spherical equivalent was included in the study.

The central corneal thickness (CCT), iridocorneal angle
(ICA) and anterior chamber depth (ACD) were performed with
the corneal topography (Sirius, CSO, Florence, Italy). The
pachymetry value was accepted as the central (apex) corneal
thickness. The ACD was accepted as the depth from the
endothelium of the corneal apex to the anterior lens surface.

Enhanced depth imaging optical coherence tomography
(EDI-OCT) mode of the spectral-domain optical coherence
tomography (Optovue Inc. Freemont, CA) was used to
evaluate choroidal thickness. For the choroidal thickness, the
distance from the exterior of the high reflective layer
corresponding to the sclerocoroidal interface to the retinal
pigment epithelium (RPE)/Bruch reflective complex was
measured. Average choroidal thickness values were taken at
09.00 am in order not to be affected by diurnal fluctuation. All
measurements were recorded by a single experienced person,
blinded, Only
subfoveal choroid thicknesses were examined to minimize

averaging three different measurements.

user error and ensure standardization. We measured the
average retinal nerve fiber thickness with the same device. We
performed all examinations in the morning, while the
participants were in a sitting position, following standard



operating procedures. By ensuring that all examinations were
non-contact, the effect of measurements on eye parameters
was limited.

In our study, intraocular pressure, choroidal thickness, and
iridocorneal angle were selected as primary outcomes to
calculate the sample size. Group sample sizes of 41 and 41
were determined using a two-sided Mann-Whitney test to
detect a difference of 1.0 between group means with known
group standard deviations of approximately 1.9 and a
significance level (alpha) of 0.050. achieves 81% power: the
true distribution is even.

Statistical analysis was performed using the Statistical
Package for Social Sciences (SPSS)version 23.0 for Windows
(SPSS Inc., Chicago, IL. The normality of the data distribution
was evaluated by the Shapiro-Wilk test. An independent t-test
test was used to compare the mean of numeric variables
between the two groups. The p-value was statistically
significant at 0.05 or smaller

RESULT

50 eyes of 25 (15 F / 10 M) patients with constipation and
60 eyes of 30 (18 F / 12 M) healthy volunteers were included
in the study. The mean age of the study group was 43.25 (std
10.45), and the mean age of the control group was 44.65 (std
12.19). Intraocular pressures of the patients were 18.31 (std
2.64) in the study group and 15.63 (std 2.14) in the control
group, and this difference was statistically significant. (p
<0.001) Demographic
examination findings are shown in table 1.

characteristics and ophthalmic

Table 1. Demographic and ophthalmological examination findings

of patients
Std.
Grup N Mean Deviation P
Control group ;i 60 -,3409 1,52030 0.061
otoref sfer
Patient group | 50 2212 1,37970
Control group i 60 -,6136 ,81315 0.210
otoref_silindir
Patient group | 50 -,9740 1,73799
o Control group i 60 15,6364 2,14683 <0,001
10P
Patient group | 50 18,3154 2,64970

IOP: intraocular pressure

In the anterior segment measurements, the irido corneal
angle was found to be 40.30 (std 5.84) in the study group and
45.15 (std 5.51) in the control group, and this difference was
statistically significant. (p = 0.001) There was no significant
difference CCT and ACD measurements. In the posterior
segment measurements, the subfoveal choroidal thickness was
determined as 273.71 (std 39.35) in the study group and 256.71
(std 20.48) in the control group, and this difference was
statistically significant. (p = 0.005) There was a mild positive
correlation between duration and central choroidal thickness
(p: 0.039, : -0.288). No significant difference was found in the
average retinal nerve fiber thickness. (table 2)
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Table 2. Comparison of anterior and posterior segment parameters

Grup N Mean {Std. Deviation P

Control group 60 §520,5085 32,23372 0.346
CCT

Patient group 50 i514,8077F 30,95097

Control group 60 3,0067 0,29953 0.091
ACD

Patient group 50 2,9120 0,28231

Control group 60 i256,9615 20,48157 0.005

CT
Patient group 50 §273,7167; 39,35109
Control group 60 99,7667 7,73801 0.069
RNFLmean

Patient group 50 97,7308 2,17035

Control group 60 45,1538 5,51139 0.001
Angle

Patient group 50 40,3051 5,84647

CCT: central corneal thickness ACD: anterior chamber depth CT: choroidal
thickness RNFLmean: retinal nerve fiber thickness

DISCUSSION

During the Valsalva maneuver, the reflection of the
increased intrathoracic pressure on the eye causes changes in
the eye parameters. (17,18) In almost all of these studies, the
patients underwent voluntary Valsalva maneuver and the acute
effects immediately afterwards were examined. After the acute
effect has passed, eye parameters return to resting values. As
far as we know, our study is one of the first studies to examine
chronic changes in eye parameters as a result of frequent
repetition of the Valsalva maneuver. Studies have found that
VM affects intraocular pressure, choroidal thickness and
iridocorneal angle in the acute period.

Researchers reported that the Valsalva maneuver can
cause increases in intraocular pressure (IOP) of up to 10 mm
Hg. (8,12) One of the hypotheses related to the increase in [OP
is that the increase in systemic venous pressure causes a
decrease in venous flow in vortical vessels and a
corresponding increase in choroidal volume and IOP. (19) In
a study conducted by Schuman et al. Using ultrasonic
biomicroscopy (UBM), researchers reported an increase in
ciliary body and iris thickness in patients who performed VM
while playing high-resistance wind instruments. The authors
thought that this increase in uveal thickness might lead to an
increase in IOP. (15) In addition, mydriasis and ciliary body /
iris thickness increases caused by increased sympathetic
activity in VM contribute to the closure of the angle and
increase in IOP. In our study, we found that IOP was
significantly higher in the study group, and the iridocorneal
angle was significantly narrower. This situation made us think
that changes in the acute period may be permanent in recurrent

VM.

There are two hypotheses explaining the increase in
choroidal thickness. The first of these is the hypothesis that
choroidal thickness increases as a result of choroidal vascular
ponding. As a result of increased intrathoracic pressure during
VM, blood returns less from peripheral vessels to the heart and
peripheral vascular ponding occurs. Vortical ponding occurs
in the eye and the choroidal thickness increases. (6) The



second hypothesis is the vasodilation hypothesis. In healthy
individuals, the oxygen demand of the retina is tightly
regulated. The outer two-thirds of the retina are supplied by
the choroidal vasculature. In addition, a significant positive
correlation was observed between retinal vessel oxygen

saturation and peripapillary choroidal thickness (20).
Therefore autoregulation of choroidal blood flow is very
important. There are limited studies evaluating the

autoregulation of choroidal and retinal blood flow. Ocular
blood flow and changes in ocular vascular structure in
pathological and physiological conditions affecting systemic
blood pressure have not been fully explained. Since the retina
consists mainly of nerve cells, we can expect a similarity
between the autoregulation of cerebral and retinal blood flow.
When mean arterial pressure drops, cerebral blood flow
remains constant through the dilation of the diameter of the
precapillary vessels. Based on this similarity, vasodilation
occurs in choroidal vessels secondary to hypoxia in VM,
choroidal thickness increases and retinal oxygenation is
provided. (21) In a study conducted by Xingyi et al., volunteers
had VM performed and choroidal thickness was examined, and
no difference was found between the resting state. (22) On the
other hand, in the study of Cicek et al., choroidal thickness
after VM was found to be thicker than resting measurements.
@n

In our study, we found the choroidal thickness thicker in
the study group. In addition, we found a mild positive
correlation between the duration of chronic constipation and
choroidal thickness. Chronic constipation patients frequently
perform daily Valsalva maneuvers. This can have effects on
the circulatory system and even choroidal circulation. We can
assume that recurrent VM, as a result of frequent acute
increases in intrathoracic venous pressure, may lead to an
adaptation of choroidal vessels and an increase in choroidal
thickness.

Our study had some limitations. We had relatively few
patients. In order to be able to say that VM has chronic effects,
we think that patients with chronic VM should be studied in
larger series. All measurements were made at the same time in
the morning. Before the measurement, the patients were told
not to do VM and it was assumed that the patients did not do
VM before the measurement. In this case, it is one of the partial
limitations of our study. Our study was conducted on patients
with chronic constipation. We think that patients who receive
constipation treatment and recover should be followed up in
the long term whether these parameters improve or not

CONCLUSION

As a result, we found that IOP and choroidal thickness
increased and the iridocorneal angle decreased in patients
exposed to chronic VM. This situation is important in terms of
suggesting that VM, which has acute effects in the eye, may
have chronic effects on the eye as a result of frequent
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recurrence. We think that our study should be supported with
larger series and more comprehensive studies.
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Bobrek Nakilli Hastalarda Diisiik Kemik Yogunluguna Etki Eden Faktorlerin ve
FRAX (Fracture Risk Assessment Tool) Risk Skorununun Degerlendirilmesi

Evaluation of Factors Affecting Low Bone Density and Fracture Risk Assessment Tool (FRAX) Risk
Score in Kidney Transplant Patients
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OZET

Amac: Kemik mineral hastaliklar1 bobrek nakilli hastalarda sik goriilmektedir. Osteopeni ve osteoporoz daha fazla olmakla birlikte
osteonekroz daha az goriilen komplikasyonlardir. Calismamizda diisiik kemik mineral yogunlugu (LBD) risk faktorlerini, femoral
osteonekroz sikliginit ve FRAX skorunu arastirmay1 amagladik.

Materyal ve Metot: 90 hastanin verileri retrospektif olarak incelendi. Hastalarin nakil 6ncesi, nakil sonras: ve giincel klinik bulgulari,
demografik 6zellikleri, kan tetkikleri, Dual Energy X-Ray Absorbsiyometri ile kemik yogunluklar1 kaydedildi. Hastalarin FRAX skorlar:
hesaplandi. Osteonekroz tanisi alan hastalarin verileri ayrica analiz edildi.

Bulgular: Kirk iki hasta (%46,7) kadind1. 53 (%58) hastada LBD saptandi. Bes hastada (%5,5) osteonekroz gelisti. Major osteoporotik
kirik igin ortalama FRAX Skoru riski %6,5 + 3,9, kalca kirigi i¢in ortalama FRAX Skoru riski %1,2 + 1,9 idi. Erkek cinsiyet, yiiksek alkalen
fosfataz diizeyleri, ameliyat 6ncesi hiperfosfatemi ve ameliyat sonrasi hipofosfatemi osteonekrozlu 5 hastada (%5,5) daha sik bulundu.
Kadinlarda menopoz, ek intravendz steroid dozu uygulamasi, nakil sonrast hipofosfatemi, diisiik agirlik ve viicut kitle indeksi, LBD'li
hastalarda anlamli olarak daha yaygindi. Kadinlarda diistik kilo ve menopoz, LBD risk faktorleri olarak belirlendi.

Sonug¢: Calismamizda onceki ¢aligmalarda kanitlanmis olan postmenopozal duruma ek olarak diisiik kilonun da LBD igin bir faktor
oldugu belirlenmistir. Risk faktorii olmamakla birlikte ameliyat sonrasi fosfor seviyesi faydali olabilir.

Anahtar Kelimeler: Hipofosfatemi, osteonekroz, osteoporoz, bobrek nakli.

ABSTRACT

Aim: Metabolic bone disorders are seen as common in kidney transplant (KT) patients. Osteopenia and osteoporosis are more but
osteonecrosis is a less commonly seen complication. In our study, we aimed to investigate low bone mineral density (LBD) risk factors,
the FRAX ( Fracture Risk Assessment Tool) score and the frequency of femoral osteonecrosis in KT patients.

Materials and Methods: The data of 90 patients were analyzed retrospectively. The patients' pre-transplant, post-transplant and
current clinical findings, demographic characteristics, blood tests and bone mineral density (BMD) with current Dual Energy X-Ray
Absorbsiometry were recorded. FRAX scores of the patients were calculated. The data of patients with a diagnosis of osteonecrosis were
analyzed.

Results: Forty-two patients (46.7%) were female. LBD was detected in 53 (58%) patients. Osteonecrosis developed in 5 patients
(5.5%). The mean FRAX Score risk for major osteoporotic fracture was 6.5% =+ 3.9, mean FRAX Score risk for hip fracture was 1.2% =+
1.9. Male gender, high alkaline phosphatase levels, pre-operative hyperphosphatemia and post-operative hypophosphatemia were found
more frequently in 5 patients (5.5%) with osteonecrosis. Menopause in women, additional intravenous steroid dose administration, post-
transplant hypophosphatemia, lower weight and body mass index were significantly more frequent in patients with LBD. Low weight and
menopause in women were found as risk factors.

Conclusion: In our study, it is determined that low weight was also a factor for LBD in addition to the postmenopausal status
proven in previous studies. Although it is not a risk factor, the post-operative phosphorus level may be useful.

Keywords: Hypophosphatemia, osteoporosis, osteonecrosis, kidney transplantation.
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INTRODUCTION

Renal transplantation is an effective treatment for end-
stage kidney disease. A successful transplant can reverse many
complications of kidney disease; but, disturbances in bone and
mineral metabolism may persist and be associated with
fracture, morbidity and mortality [1]. The causes of
progressive loss of bone mineral density (BMD) and fracture
risk in kidney transplant (KT) patients are a variety of
posttransplant factors, such as immunosuppressive drugs,
hyperparathyroidism, vitamin D deficiency, and loss of renal
graft function over time [2]. KDIGO 2017 CKD-MBD guide
recommends use of Dual-energy x-ray absorptiometry
(DEXA) for diagnosis of the bone mineral disorder in renal
transplant patients and also recommends vitamin D, calcium
supplementation, or antiresorptive therapy, especially in low
bone density detected in the first 12 months of post-transplant
[3]. A T-score of 2.5 SD or more below (more than -2.5 SD),
entire hip or lumbar spine on DEXA; previous vertebral/ hip
fractures; a 20% or greater probability of hip or vertebral
fractures and a 10-year probability of major osteoporotic
fracture (MOF) 20% or greater, or a 10-year probability of hip
fracture 3% or more are considered as an indication for

treatment in the general population [4].

Osteonecrosis of the femoral head (ONFH) is well-known
as a skeletal complication after kidney transplantation [5].
With advances in immunosuppressive therapy, it has been
reported that the improvement of renal function and reduced
corticosteroid dose after transplantation lead to a decrease in
the incidence of ONFH. [6]. The risk factors that have been
reported for the development of ONFH, include cumulative
steroid dose [7], calcineurin inhibitors (CNI) [8] and delayed
graft function [6]. In our study, firstly we investigated the
frequency of osteonecrosis and the more common findings in
these patients.

Iliac crest bone biopsy is the most accurate method for
assessing bone metabolism, but it is an invasive procedure and
requires specific expertise. Bone quantity for assessment of
BMD can also be measured using regional DEXA. Increasing
evidence indicates that reduced BMD is useful for predicting
fractures in transplant recipients [9-11]. In addition, fracture
risk assessment with the Fracture Risk Assessment Tool
(FRAX) for 10-year hip and MOF risk has not been validated
in transplant recipients, and clinical trials are needed to
determine the usefulness of these tools. In our study, we
planned to determine low bone mineral density and risk factors
that affect it, we also aimed to calculate the FRAX score MOF
and hip fractures.

MATERIALS AND METHOD

Our study was carried out with KT patients followed up in
the transplantation outpatient clinic between February 01,
2019, and August 31, 2022. Exclusion criteria included
systemic illness (apart from chronic diseases such as diabetes,
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hypertension, coronary artery disease; cancer and systemic
active infection, which may predispose to malnutrition and
osteoporosis), malnutrition, transplant time for less than 6
months, failure to achieve laboratory parameters for data
collection, additional comorbidities (cancer and systemic
active infection) that would affect the laboratory parameters.
Data from 90 patients were reviewed retrospectively. The
following data were recorded from patient charts: sex, age,
height, weight, comorbidities, etiology of kidney disease,
duration of renal replacement treatment, menopausal status in
women and current medications. Pre-transplant, post-
transplant and current blood tests (calcium, phosphorus,
creatinine, parathormone, vitamin D, magnesium, alkaline
phosphatase (ALP), albumin, hemogram), current bone
mineral measurement with DEXA were recorded. Intravenous
additional steroid therapy was considered as 250 mg
methylprednisolone and above for at least 1 day. All of the
laboratory results were obtained from the electronic archive

system.

BMD measurements were obtained by DEXA using a
Hologic scanner (DMS Stratos DR). Vertebral bone density
values were recorded by calculating the average of the first
four lumbar vertebrae. The hip bone density was measured at
the femoral neck level. Results were expressed as T-scores for
gender-matched young adults. Patients were divided into two
groups according to hip and spine T-scores: normal bone
mineral density (T-Score >—1.0) and low bone mineral density
(LBD) (osteopenia: T-Score between —1.0 and —2.5, and
osteoporosis: T-Score <-2.5). FRAX (FRAX Web, version
4.1. Turkish FRAX tool) is the software that provides a 10-
year percentage of hip fracture (HF) and MOF risk in
osteoporosis management. More than 20% calculated risk of
MOF and more than 3% of the risk of hip fracture are described
as high risk. Patients who started bisphosphonate therapy due
to osteoporosis; Fragility fracture, hip or vertebral fracture
(detected clinically or by imaging), T score <-2.5 SD in the
femoral neck, total hip or lumbar spine, Low bone mass (T-
score at the femoral neck or vertebra of -1 SD to -2.5 SD) and
10-year risk of hip fracture >3% or 10-year osteoporosis-
related fracture risk >20% or additional risk factor (long-term
steroid use). Bisphosphonates could not be started in patients
who met these criteria but were found to be below eGFR 30
and did not approve for treatment.

Orthopedic clinic consultation was requested for patients
with hip pain or mobility deficits. Aseptic necrosis of the
femoral head was diagnosed in patients with a necrotic area
surrounded by a wavy border (demarcation line) in the
subarticular region of the femoral head on hip magnetic
resonance (MR) images, and typical “double line sign” on T2-
weighted images. These patients were referred to in the text as
patients with osteonecrosis.

SPSS (Chicago, IL, U.S.A., version 23.0) program was
used for statistical analysis. As the descriptive methods; mean



+ standard deviation was used for continuous numerical
variables and numbers, and % for categorical variables. In the
comparison of the two groups (LBD/ Normal BMD); the
Independent Sample T test was used for normally distributed
numerical variables, Mann Whitney U test for abnormally
distributed variables, chi-square and Fisher's test were used for
categorical variables. Parameters that were significant in
univariate analysis and that did not show multicollinearity
were analyzed using the statistical method of binary logistic
regression. Backward LR Strategy was applied in multiple
regression analysis.

All procedures were carried out under the ethical
standards of the Clinical Research Ethics Committee, which
approved the protocols in this study (Approval No. HNEAH-
KAEK 2022/232), and with the 1964 Helsinki Declaration.

RESULT

Forty-two patients (46.7%) were female. The mean age of
men was 46.3 = 12 years and the mean age of women was 45.8
+ 11.9. Mean height levels were 164.9 + 11.4 cm, mean weight
was 72 £ 15 kg and mean body mass indexes were 26 + 4.8.
The BMI of the eighteen patients was compatible with obesity
(%20).

In 69 patients with known etiology of chronic kidney
disease, the frequency according to the etiology was as
follows: %33, %13,
vesicoureteral reflux %10, polycystic kidney disease %8. 76%

hypertension glomerulonephritis
of the patients had a living donor KT. The average time
elapsed since transplantation was 94.8 + 56.4 months. About
50% of the females were in their post-menopause stage.

%94 of the patients were using CNI, %9 azatiopurine,

%82 mycophenolate mofetil, %14 mTOR inhibitors. None of
%28 of the

patients were given extra steroid dosage for delayed graft

the patients received a steroid-free regimen.

function, treatment of rejection, or as a recurrence therapy of
the primary disease. Ten patients had a rejection attack.
%55) had
hypophosphatemia (phosphorus level <2 mg/dl) and 31 per 58

Approximately half of the patients (n:67,

patients had hypomagnesemia (%53) after transplantation.
Other test results and mean values according to low or normal
bone density had been shown in Table 1 and Table 2.

Time to evaluation from transplantation to BMD
measurement was 7.94 + 4.7 (Mean + SD) years. Low bone
density was detected in 53 (58%) patients (femur or vertebral
T score < -1). Osteonecrosis was detected in 5 patients (5.5%).
Bisphosphonate treatment was started in 9 (10%) of the
patients (1 patient with ibandronic acid and 9 patients with
alendronate). In male patients, the mean femur T score was 0.9
+ (.2, the mean femur BMD was 0.97 + 0.17 gr/cm2, the mean
vertebral T score was -0.7 + 0.2, the mean vertebral BMD was
1 +0.2 gr/cm2, in female patients, the mean femur T score was
-0.9 £ 0.14, the mean femur BMD was 0.91 + 0.13 gr/cm2, the
mean vertebral T score was -1.2 = 0.2, the mean vertebral
BMD was 0.92 £ 0.19 gr/cm2.
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Table 1. Comparison of the patients’ demographic parameters
regarding BMD status

Patient Normal Low BMD : P value

Parameters (n:90) (]32‘317)) (=53) | (p<0.05)
Categorical Variables n (%), Numeric Variables (Mean + SD)
Female 42(467) | 14(333) | 28(66.7) 0.1
Male 48 (53.3) | 23(47.9) | 25(52.1) 0.1
x:e:zt;pausal status 2050) | 3(143) | 18(85.7) | 0.009
Age, year 4611 i435+119% 479+11.7 0.12
Height, cm 1641141 167 11 | 162+11 0.15
Weight, kg 7215 | 77+16 68+14 | 0.001
BMI, kg/m2 26+48 | 27.4+44 | 257+5 0.03
Hypertension 56(62) | 22(39.3) | 34(60.7) 0.6
Diabetes Mellitus 12(13) i 7(583) | 5(4L7) 0.22
Living donor KT 69 (76) | 28 (40.6) | 41(59.4) 0.8
CNI (yes) 85(94) | 35(412) | 50(58.8) 0.6
AZA (yes) 8 (9) 3(375) | 5(62.5) 0.5
MMF (yes) 74(82) | 29(39.2) | 45(60.8) 02
mTOR inhibitors (yes) | 13 (14) | 7(53.8) | 6(46.2) 03
Preop vitamin D use 51(83) | 20(392) | 31(60.8) 03
(n:61)
g"sg‘;" activevitamin o) o4 1 7318) | 15622) | 03
Dela
Funcytie:n(i;?zf;) 11(52) | 4(364) | 7(63.6) 03
Rejection 10 (11) 2 (20) 8 (80) 0.18
Additional steroid 28 (31) 7(25) 21 (75) 0.03
Desensitization (n: 69) 5(7) 1(20) 4 (80) 0.2

BMD: Bone mineral density, CNI: Calcineurin inhibitors, AZA: Azatiopurine,
Mtor: Mammalian target of rapamycin, BMI: Body mass index,

Within ten years, the mean FRAX Score risk for MOF was
6.5% =+ 3.9, the mean FRAX Score risk for HF was 1.2% + 1.9.
The mean FRAX Score risk for MOF was 6.3% =+ 0.5 in men
and 6.7% + 4.3 in women. The mean FRAX Score risk for HF
was 1.42% + 0.3 in men and 1% = 1.5 in women. In terms of
FRAX risk, no significant difference was found between men
and women. According to FRAX, a high risk of MOF (20%
risk of fracture) was found in 1.1% and hip fracture risk (>3%
risk of hip fracture) was found in 10% of patients.

Femoral aseptic necrosis which of them mostly occurred
within the first year was developed in 5 (5.5%) of the patients.
All patients were male and the mean year of transplantation
was 5.4 + 3.7. Two of the 5 patients had polycystic kidney
disease. Two of the patients had a cadaveric KT. Four patients
were on tacrolimus and one was on everolimus
immunosupresive regimen. There was no patient taking
cyclosporine. An additional dose of steroid (250 mg
methylprednisolone and above for at least 1 day) was
administered to 3 (60%) of the patients (29% in remaining
patients). While the mean ALP level of the patients was 134 +
23 TU/1, the mean value of the remaining patients was 75 + 30
IU/1. Postoperative hypophosphatemia was observed in all
patients and hypomagnesemia was observed in 3 patients. The
mean preoperative phosphorus level was 6.3 + 0.1 mg/dl ,
which was higher than the mean values of the other patients

(5.4+0.1 mg/dl).

in women (14.3% - 85.7%, p:0.009),

additional intravenous steroid administration despite routine

Menopause



dosage (25% - 75%, p:0.03), ecarly post-transplant
hypophosphatemia (32.4% - 67.6%, p:0.046), low weight (77
+ 16 vs. 68 £ 14, p: 0.001) and low body mass index (27.4 +
4.4 vs. 25.7 £ 5, p: 0.03) were found to be significantly more
common in patients with low bone density. Age, duration of
transplantation, immunosuppressive drugs other than steroids,
and other biochemical tests except postoperative
hypophosphatemia did not differ significantly between the two
groups (Table 1-2).

Data that were significant according to univariate analysis
and non-collinearity were included in the regression analysis
(Table 3). Low weight (OR 0.882; 95% CI 0.813-1.057;
p<0.01) and menopausal status in women (OR 6.28; 95% CI

1.111-48.843; p<0.01) were found as a risk factors for LBD

Table 2.Comparison of the patients’ laboratory parameters
and bone mineral measurement results parameters
regarding BMD status

Patient | '™ {1 ,wBMD | Pvalue

Parameters (n:90) (1;1:;17)) m:53) | (p<0.05)
Categorical Variables n (%), Numeric Variables (Mean + SD)
Femur T score 09+1.2 | 01+£1.2 | -1.5+0.7 0.001
Vertebra T score 09+15 i 02+1.1 | -1.8+1.2 0.001
BMD (Femur) 0.94+0.15{1.06+0.12; 0.8+0.1 0.001
BMD (Vertebra) 0.97+0.19{ 1.1+£0.17 ;| 0.8 +£0.14 0.001
o PHIL pe/mL 574065 | 4632277 3982256 | 03
ﬁl;‘;‘:]ll’, I(’lll‘:‘g;h“r“s’ 544116 54+12 | 54+11 | 07
fnr:‘;‘;l; Caleium, mg/dl, { g 94,073 907407 | 87+07 | 0.14
fnr:eﬁ‘;'; D vit, ng/ml, 13.1 £7.8 | 143+9 | 121£69 | 04
Postop
hypophosphatemia 37 (55) 12 (32.4) | 25(67.6) 0.046
(n:67)
Posto
hyporlr)lagnesemia (n:58) 31(53) 13 (41.9) 18 (58.1) 0.3
*Creatinine, mg/dl 14+12 1.5+1.7 1.2+0.8 0.2
*Calcium, mg/dl 95+0.6 9.6+0.6 94 +0.5 0.5
*Hemoglobin, g/dl 128+2.1 § 13.1+1.6 §{ 125+24 0.3
*Phosphorus, mg/dl 3.1 £0.6 3+£0.6 32+0.6 0.3
*Magnesium, mg/dl 1.69+0.2 { 1.6+£0.17 | 1.6+0.23 0.9
*PTH, pg/ml 112+73 107 £75 115+72 0.4
*Albumin, g/dl 44+03 44402 43+03 0.4
*D vit, ng/ml, (n:78) 169+10 § 183+03 i 16.1+0.9 0.3
*ALP, IU/L, (n:78) 79+32 | 83.6 £28 | 76+35 0.08

BMD: Bone mineral density, PTH: Parathormone, vit: Vitamin, ALP:
Alkaline phosphatase, Preop: preoperative, Postop: postoperative, SD:
Standart deviation, KT: Kidney transplantation, * current laboratory value

Table 3.Risk factors for low BMD according to multiple
regression analyse

p 95% CI***
Parameters B (S.E)* {Exp(B)**
value Upper | Lower
Menopausal status 0.024 i 1.82(0.8) 6.28 1.111 | 48.843
Weight 0.046 | -0.02 (0.03) | 0.882 0.813 | 1.057
Hypophosphotemia 0.16 1.1 (0.8) 3.142 0.62 15.7
Additional steroid 0.94 i 0.06 (0.9) 1.095 0.164 | 7.596

* Beta and standard errors, ** The odds ratio, *** The 95% confidence
interval
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DISCUSSION

In our study, in which the factors affecting low bone
mineral density are examined, it is determined that low weight
and postmenopausal status in women are risk factors for LBD.

Overweight and obesity are defined as abnormal or
excessive fat accumulation that poses a health risk. The most
plausible mechanism for the increased BMD in obese
individuals is mechanical loading and strain. This leads not
only to passive loading but also increased muscle tension with
positive effects on bone geometry and modeling.. These
findings may partially explain the positive relationship
between BMD and BMI [12-14]. Whether there is a sustained
positive association with increased BMI is less certain. In the
context of bone health, a low BMI and weight are associated
with an increased risk of fractures in CKD, particularly in renal
transplant patients [11, 15, 16]. In our study, it is found that
low weight is significant in predicting LBD. Besides the
predisposition to malnutrition in these patients, LBD may have
developed more frequently since drugs such as steroids that
predispose to osteoporosis are often given in standard doses
regardless of weight.

Estrogens are steroid hormones that play a key role in
maintaining skeletal homeostasis, promoting bone formation,
reducing osteoporosis and maintaining bone. Low estradiol
and high luteinizing hormone levels have previously been
shown to correlate with the annual degree of BMD loss in
postmenopausal women [17]. In our study, the osteoporosis
rate was found to be significantly higher (85.7%) in
postmenopausal women compared to the group with normal
bone mineral density. Our study results are consistent with the
literature findings in KT patients [18].

Hypophosphatemia causes osteoblast apoptosis in the
early post-transplantation period. Lower phosphorus levels
have been reported in patients with delayed mineralization 2
years after kidney transplantation [19]. A normal physiological
response to hypophosphatemia is to increase renal phosphorus
reabsorption, which effectively eliminates phosphorus in the
urine, but KT recipients have high urinary phosphorus
excretion, possibly due to effects on the ongoing
hyperparathyroidism and hyperphosphatoninism on the renal
graft. [20]. The most important causes of hypophosphatemia
are phosphaturia due to the persistence of pre-transplant
Fibroblast growth factor 23 (FGF 23) and PTH elevation.
Although hypophosphatemia has been associated with better
long-term outcomes after transplantation and a reduced risk of
cardiovascular events and graft failure, its potentially
detrimental effects on bone and the possibility of causing
fractures have been demonstrated [21, 22]. Calcineurin
inhibitors may decrease the expression of type I
sodium/phosphorus (Na/Pi) cotransporter in the renal tubules
and cause phosphaturia [23]. Posttransplant early-period
hypophosphatemia deviated with a frequency of 90% in other

studies, and we found at a rate of 55% [22]. In our study,



hypophosphatemia, which is thought to be related to the
mechanisms described above, is detected more frequently in
patients with LBD, but it is not found as a risk factor. However,
we think to follow-up postoperative phosphorus level is

important.

Osteonecrosis is  well-recognised as a  skeletal
complication after kidney transplantation [5]. In our study,
male  gender, high ALP levels, preoperative

hyperphosphatemia and postoperative hypophosphatemia are
found more frequently in patients with osteonecrosis. High
preoperative serum phosphorus levels have been associated
with vascular calcification [24, 25]. Previous studies have
reported an increased incidence of ONFH in male patients [26]
and in those with high cumulative steroid doses [7]. High ALP
levels are due to increased osteoblastic activity to repair the
necrotic area [27, 28]. In our study, the number of patients was
not sufficient to determine the statistical significance of the
results described for ONFH. However, we think that these
findings may help clinicians in the differential diagnosis. More
studies are needed to understand the relationship between P,
ALP, male gender, and ONFH after kidney transplantation.

The FRAX score is a simple risk score tool that can be
used to predict fracture risk. In a previous study in transplant
patients, the probability of predicting fracture risk using the
FRAX score was similar to that of the normal population [29].
In a study conducted in our country, high MOF and HF risk
were found (1.9% and 23.5% respectively) in transplant
patients [4]. In our study, high MOF risk is 1.1%, hip fracture
risk is 10%, and it is found at a rate similar to the literature

(Naylor et al. found that %1.5 of patients had high MOF
probability and %6.5 of patients had high hip fracture
probability, Malakoutian et al. found that %1.4 of patients had
high MOF probability and %15 of patients had high hip
fracture probability) [29, 30]. In the study of Naylor et al., the
FRAX tool was found to be successful in predicting fracture in
transplant patients, while the study of Malakoutian et al.
revealed the opposite. We did not examine fracture outcomes
associated with FRAX in our study. More studies are needed
to routinely use FRAX in KT recipients.

The most important limiting factor in our study is the lack
of data specific to retrospective studies. In addition, the limited
number of patients, the inability to measure bone-specific
ALP, and since there is no research in terms of bone fractures
in patients, the lack of a clear evaluation of the effectiveness
of the FRAX score may be other study limitations. The
cumulative dose of additional steroid therapy could not be
calculated for the reasons explained below: There is no routine
steroid dose protocol in our clinic and different doses are
decided for each patient in the light of clinical findings, some
additional steroid treatments are applied daily in outpatient
follow-ups and dose records are not kept clear, clinical follow-
ups of a few patients are carried out in other hospitals and dose
duration data cannot be accessed. Due to a lack of data,
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cumulative steroid dose could not be calculated. Finally, the
small number of patients with a diagnosis of osteonecrosis is
another study limitation that makes it difficult to interpret the
findings.

In conclusion, it is determined that postmenopausal status
and low weight are risk factors for low bone mineral density.
Although it is not a risk factor, it is thought that postoperative
phosphorus levels may be useful in clinical practice. High ALP
levels, preoperative hyperphosphatemia and postoperative
hypophosphatemia are found more frequently in patients with
osteonecrosis. Further and longitudinal studies are needed to
evaluate the effectiveness of FRAX in the transplant
population.
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OZET

Amag: Nitrik oksit sentazin indiiklenebilir izoformu (iNOS) makrofajlar basta olmak {izere pek ¢ok hiicrede sentezlenir ve immiin
yanittan sorumludur. iNOS ekspresyonunun ve dolayistyla NO iiretiminin yararli antiviral, antiparazital, mikrobisidal, immiin
modiilator ve antitiimor etkilerinin oldugu bilinmektedir. Diger taraftan iNOS'un asir1 ekspresyonu veya diizensizliginin bir sonucu
olarak agirt miktarda NO salinimi bir¢ok hastaliin patofizyolojisinde rol oynamaktadir. Bitkilerden elde edilen biyoaktif bilesenlerin
iNOS baglanmasina iliskin hesaplamali ¢aligmalar yapmak, inhibitor mekanizmalar1 hakkinda kesin bir dogruluk diizeyi ile ayrintili
bilgi elde etmeyi saglar. Bu caligmada, resveratrol, s-allilsistein (SAC), hiperisin ve timokinonun iNOS enzimi ile molekiiler
etkilesimlerinin in-silico yontemlerle incelenmesi amaglanmuistir.

Materyal ve Metot: Hedef protein olan iNOS’un kristal yapist protein veri tabanindan alimmistir. Biyoaktif bilesiklerin 3D
yapilar1 ise PubChem’den elde edilmistir. iNOS inhibitér molekiillerin kenetlenme simiilasyonlari, AutoDock Vina programi
kullanilarak yerlestirme ¢aligmasi yapildi.

Bulgular: Molekiiler yerlestirme sonuglarma gore secilen biyoaktif bilesiklerin tamami iNOS’a karsi inhibitor aktivite
sergilemistir. Ayrica kenetlenme analizi sonu¢larinin hepsinde molekiiller ayni noktadan ana proteaza baglanmigtir.

Sonug: Hiperisin diginda diger biyoaktif bilesikler iNOS inhibisyonu i¢in alternatif ilag adaylar1 olmaya hazirdir. Ancak
bilgisayar simiilasyonlar1 inhibitor bilesiklerin gelistirilmesi i¢in ilk adimdir ve daha fazla arastirma ve klinik uygulama yapilmasi
gerekmektedir.

Anahtar Kelimeler: Biyoaktif bilesenler, nitrik oksit, inos, in-slico

ABSTRACT

Aim: The inducible isoform of nitric oxide synthase (iNOS) is synthesized in many cells, especially macrophages, and is
responsible for the immune response. It is known that the expression of iNOS, and therefore the production of NO, has beneficial
antiviral, antiparasitic, microbicidal, immunomodulatory, and antitumor effects. On the other hand, excessive NO release because
of overexpression or dysregulation of iNOS plays a role in the pathophysiology of many diseases. Conducting computational studies
of iNOS binding of bioactive components obtained from plants allows us to obtain detailed information about their inhibitory
mechanisms accurately. This study investigated the molecular interactions of resveratrol, s-allylcysteine (SAC), hypericin, and
thymoquinone with the iNOS enzyme by in-silico methods. All of the bioactive compounds selected according to the results of
molecular placement exhibited inhibitory activity against iNOS.

Materials and Methods: The crystal structure of the target protein, iNOS, was taken from the protein database. 3D
structures of bioactive compounds were obtained from PubChem. Docking simulations of iNOS inhibitor molecules were
performed using AutoDock Vina program.

Results: All of the bioactive compounds selected according to the molecular placement results exhibited inhibitory activity
against INOS. In addition, in all of the docking analysis results, the molecules were connected to the main protease from the same
point.

Conclusion: Apart from hypericin, other bioactive compounds are ready to become alternative drug candidates for iNOS
inhibition. However, computer simulations are the first step for the development of inhibitory compounds, and further research and
clinical applications are required.

Keywords: Bioactive components, nitric oxide, iNOS, in-slico.
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GIRIS

Nitrik oksit (NO) damar endotel hiicrelerinden kdken alan,
suda ¢oziinebilen, kisa omiirlii, renksiz bir gazdir. Hiicre igi
NO iiretimi nitrik oksit sentaz (NOS) enzimleri tarafindan, L-
L-sitruline
gerceklestirilir. NOS’un bilinen {i¢ farkli izoformu vardir.
Bunlar: Endoteliyal Nitrik Oksit Sentaz (eNOS), Noronal
Nitrik Oksit Sentaz (nNOS) ve Indiiklenebilir Nitrik Oksit
Sentaz (iNOS) olarak adlandirilirlar. nNOS; santral, otonom
ve enterik sinir sisteminin belli hiicrelerinde, eNOS; vaskiiler

arginin  amino  asidinin ¢evrilmesiyle

endotel hiicrelerinde, iNOS ise; mokrofajlarla birlikte, immiin
savunmada gorev alir (1, 2). Tim NOS enzimleri, aktif
formlarinda kalmodulin, flavin adenin diniikleotit (FAD),
flavin mononiikleotit (FMN) ve tetrahidrobiopterin (BH4)
olan birkag kofaktor igermektedir. eNOS ve nNOS, aktiviteleri
icin hiicre i¢i kalsiyum (Cat+2) diizeyinde artisa gerek
duyarken, iNOS aktivitesi i¢in Ca+2 konsantrasyonundaki
degisikliklere gereksinim duymamaktadir (3).

NO, hem saglhkta hem de hastalikta genis islev
yelpazesine sahip bir sinyal molekiiliidiir. Birkag saniyelik
kisa bir yar1 dmre sahip oldukga yayilabilir bir gaz olan NO,
tiim biyolojik membranlardan kolaylikla gegerek hem otokrin
hem de parakrin eylemlere aracilik eder (4). Yapilan
arastirmalarda NO’nun sinir sistemi, dolasim sistemi, solunum
sistemi, sindirim sistemi ve immiin sistem gibi pek ¢ok
sistemde Onemli fonksiyonlarmin  bulundugu ortaya
konulmustur. Ayrica tasidigi ¢iftlenmemis elektron nedeniyle
oldukca kararsiz bir serbest radikal 6zelligine de sahiptir.
Diger serbest radikaller her konsantrasyonda zararliyken NO
diistik konsantrasyonlarda 6nemli fizyolojik olaylarda gorev
alir, ancak kontrolsiiz ve agirt NO sentezi ise hiicreler igin
zararlidir. NO bu o6zellikleri sayesinde ideal bir fizyolojik

haberci molekiil 6zelligi kazanmaktadir (5).

iNOS baslangigta makrofajlarda tanimlanmis olmasina
ragmen artik insanlarda iskelet kasi, yag dokusu ve karaciger
gibi insiiline duyarli organlar da dahil olmak {izere birgok
dokuda yaygin olarak ifade edildigi bilinmektedir (6, 2).
iNOS'un ifadesi saglikli durumda mevcut degildir. iNOS,
diger izoformlardan farkli olarak oksidatif stres ve inflamatuar
yanit sirasinda de novo olarak ifade edilir. Hiicrelerde
fizyolojik kosullarda iNOS olmamasina ragmen ozellikle
bakteriyel lipopolisakkaritler (LPS), interferon gama (IFN-y),
sitokinler (interlokin-1, -2, -6, tiimor nekroz faktdr vb.) ile
uyarima bagli olarak ekspresyonu aktive olmaktadir. Aktif
hale gecen iINOS enzimi makrofaj ve damar endotel
hiicrelerinde sentezlenmeye baslar (3). iNOS tarafindan
iretilen NO miktar1 uzun siireli (saatler, giinler) ve yiiksek
40 katina kadar ¢ikabilmekte)
salgilanmaktadir. iNOS, eksprese edildikten sonra uzun bir

derisimde  (normalin
stire boyunca (saatler/giinler) nanomollerde biiyiik miktarda
NO fdretebilir (4). Bu yol ile iretilen NO, bakteriyel
enfeksiyonlarin temizlenmesi i¢in bir inflamasyon efektorii ve
ayrica adaptif immiin yanitlarin diizenleyicisi olarak gorev

yapar (7).
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iNOS araciligr ile iiretilen NO daha ¢ok inflamatuar
cevaplarda ve kanser gibi hastaliklarda Onemlidir (8).
Inflamatuar hastaliklarda immiin yanit mekanizmalarinda
iNOS tarafindan yiiksek konsantrasyonlarda tiretilen NO, hizli
bir sekilde reaktif nitrojen tiirlerine (RNT) oksitlenir ve
NO’nun bagisiklik sistemi {iizerindeki etkilerinin ¢oguna
aracilik eder (9). iNOS kanser hiicrelerinde konsantrasyona
bagli olarak tiimor gelisimini hem destekleyici hem de
baskilayicit rol oynar. Sitotoksik etkisi araciligt ile kanser
hiicrelerini yok ederken tiimor mikrogevresinde anjiyogenez
ve metastaza neden olarak tiimor gelisimini destekleyici etki
gbsterir (8). Ote yandan, iNOS'un asir1 ekspresyonundan veya
diizensizliginden kaynaklanan uygun olmayan yiiksek NO
konsantrasyonlari, toksik etkilere neden olabilir. Asir1t NO
tiretimi  septik sok, kardiyak fonksiyon bozuklugu, agri,
diyabet ve kanserler dahil olmak iizere ¢esitli hastaliklar ile
iligkilidir (2).

iNOS indiiksiyonu ayrica diyabet ve obezite iligkili insiilin
direnci ile baglantili olabilir. Clinkii iNOS'un insiiline duyarlt
dokularda ifade edildigi ve obezitenin kas, yag dokusu ve
damar yapisindaki iNOS seviyelerini arttirdigi bilinmektedir
(2). Rat pankreas hiicrelerinin NO toksisitesine ¢ok duyarh
oldugunu ve prediyabetik siganlarin pankreas makrofajlarinda
iNOS ifadesinin arttig1 tespit edilmistir (10). Bu nedenle,
iNOS
duyarlastiricilarin yeni bir etki mekanizmasi oldugu yakin

ekspresyonunun inhibisyonunun, insiilin
zamanda One siiriilmiistiir. Bu amagla yapilan bir ¢aligmada
iNOS
hiperglisemisini onledigini ve insiilin direncini azalttig1
bildirilmigtir (11).

iNOS'un
inhibisyonu, iNOS iligkili hastaliklarin baglangicinda ve/veya

LPS uygulanan siganlarda inhibitoriiniin  aglik

ekspresyonunun  ve/veya  aktivitesinin
ilerlemesinde bu enzimin patolojik rollerini frenlemek icin bir
strateji olarak diigiiniilmiistiir. Bu amagla dogal ve sentetik
kaynaklardan tiiretilen iNOS inhibitorleri arastirmalarda
kullanilmaktadir (8). Geleneksel tipta anti-inflamatuar etki
icin kullanilan bir¢ok bitkinin NO {iiretimini engelleyerek etki
gosterdigi bildirilmektedir. Bu bitkilerden edilen biyoaktif
bilesenler hakkindaki iNOS

inhibitorlerini tanimlamada arastirmacilara 6nemli ipuglari

bilgiler, gii¢lii ve segici
saglayabilir. Bitkilerden elde edilen biyoaktif bilesenlerin
iNOS baglanmasina iligkin hesaplamali ¢aligmalar yapmak ve
inhibitér mekanizmalart hakkinda kesin bir dogruluk diizeyi
ile ayrintili bilgi elde etmeyi saglar. Bu ¢alismada resveratrol,
s-allilsistein (SAC), hiperisin ve timokinonun iNOS enzimi ile
molekiiler etkilesimlerini in-silico yontemler ile incelenmesi

amaglanmigstir.

MATERYAL ve METOT

Hedef Proteinin Bulunmasi ve Hazirlanmasi

Bu calismada ele aldigimiz hedef protein iNOS’tur.
Protein Veri Bankasi (https://www.rcsb.org/) veri tabaninda
tutulan veriler kullanilarak, insan nitrik oksit enzimine ait ve
kristal olarak tanimlanan iNOS enziminin yapisi {icretsiz



olarak elde edildi. insan nitrik oksit sentaz enzimlerinin
hazirlik stirecinde Discovery Studio programi kullanilarak tiim
kalintilar ile birlikte su molekiilleri ortamdan kaldirildi, polar
hidrojen baglar eklenerek molekiiler kenetlenme islemi igin
hazir duruma getirildi (Sekil 1).

Sekil 1. iNOS enziminin yapis1. Sagdan baglayarak; Mavi bolge alan

I (amino asit kalintis1 81-501), yesil bolge alan II (amino asit
kalintist ~ 82-501). PDB  ID: 4NOS,  Erisim

Tarihi:01/09/2022, Coziniirlitk: 2.25 A.

Ligandlarin Toplanmas: ve islenmesi
yapilacak olan molekiiller
timokinon) PubChem

Molekiiler kenetlenmesi
(resveratrol, SAC, hiperisin ve
(https://pubchem.ncbi.nlm.nih.gov/) veri tabanindan elde
edilmistir. Molekdillerin enerji optimizasyonlari i¢in Avogadro
(stirim 1.2.0) programinda (12) 50 adim basina giincelleme
sayisi, MMFF94 (Merck Molekiiler Kuvvet Alan1 94) ve en
dik
optimizasyonlar1 yapildi (Tablo 1).

inis  algoritmas1  segilerek  molekiillerin  enerji

Tablo 1. Calismada kullanilan ligandlar ve 6zellikleri

Molekiiler
No i Ligandlar PubChem agirhk 2D* 3DH
CID
(g/mol)
iperisi 504.4
1 Hiperisin 3663 g/mol
2 | Resveratrol | 445154 | 22524
g/mol
161.22 T
3 SAC 9793905 g/mol ehe »3 a %
imoki 164.2 :}{4 )
4 i Timokinon ;{ 10281 g/mol { J{'ﬂt

#2D: 2-Boyutlu Gorsel, ##3D: 3-Boyutlu Gorsel

Ligandlar i¢in ADMET ve ila¢ Benzerligi Tahmini

Bilgisayar tabanlt ADMET ve ilag benzerligi tahminleri,
ila¢ kesifleri i¢in bir avantaj olusturmaktadir (13). ADMET
(Emilim, Dagitim, Metabolizma, Bosaltim, Toksisite)
tahminleri  i¢in  http://biosig.unimelb.edu.au/pkcsm/
BMDRC https://preadmet.qsarhub.com/ veri
yararlamlmustir. ilag benzerligi tahminleri igin SwissAdme

ve
tabanindan
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(http://www.swissadme.ch/) veri tabanindan yararlanilmigtir
(14,15). 1lag benzerlik siirecinde Lipinski, Ghose ve Veber
kurallar1, ek olarak gastrointestinal sistem emilimleri, kan
beyin bariyeri emilimleri, hepatotoksisite, deri gegirgenligi ve
biyoyararlanim puanlart da incelenmistir.

Molekiiler Yerlestirme

iNOS inhibitér molekiillerin kenetlenme simiilasyonlari,
AutoDock Vina (siirim 1.1.2) programi kullanilarak, 3 yollu
¢oklu okuma, Lamarc Genetik Algoritmasi (16) ile kenetlenme
calismasi yapildi. Kenetlenme bolgesi olarak protein veri
bankasi (PDB) veri tabanindan elde edilen enzim ile hali
hazirda bagli olarak gelen inhibitér ¢ikarildi. Cikarilan
inhibitériin yerine molekiiler kenetleme yapildi. Figiirler,
Discovery Studio Visualizer (17) kullanilarak olusturuldu.

BULGULAR

Bu in-silico ¢aligmasinda, biyoaktif bilesiklerin tamami
iNOS’a karsi inhibitoér aktivite sergilemistir. Kenetlenme
analizi sonuglarmin hepsinde molekiiller ayn1 noktadan ana
proteaza baglanmistir. Vina tarafindan hesaplanan kenetlenme
sonuglart ile hidrojen bagi sayisi, hidrojen bagi yapilan amino
asit kalintilar1 gosterilmistir (Tablo 2).

Tablo 2. Ligandlarin molekiiler yerlestirme sonuglari

Baglanma
Enerjisi
(kcal/mol
)

Hidroje { Aminoasi
n Bag t
Sayisi1 | kalintilart

Aminoasit Kalintilar1 ile Yaptig1 Farkli

Ligandlar Baglar

ALA-194 ALA-197 ARG-199 CYS-200
ILE-201 GLY-202 LEU-209 SER-242
VAL-352 MET-355 PHE-369 ASN-370
GLY-371 TRP-372 TYR-373 MET-374
TRP-463 TYR-489
TRP-194 ALA-197 ARG-199 PRO-198
Resveratro 8.9 R R CYS-200 LEU-209 SER-242 ILE-244

1 ' MET-355 ASN-370 GLY-371 PHE-488
TYR-489

Hiperisin -10.1 GLU-377

TRP 194 LEU-209 SER-242 PRO-350
ALA-351 PHE-369 ASN-370 TYR-489

VAL-352

SaC GLY-371

48

TRP-194 CYS-200 GLY-202 LEU-202
ILE-244 PHE-369 ASN-370 GLY-371
TRY-489

Timokinon -6.5 1 SER-242

Hiperisin, resveratrol, SAC ve timokinon iNOS’a sirast ile
-10.1, -8.9, -4.8, -6.5 kcal/mol baglama enerjilerine sahiptir.
Baglanma enerjisi seviyesi (negatif) ne kadar diisiikse,
reseptor (enzim) ve ligandlar (bilesik veya inhibitor)
arasindaki baglanma daha gii¢lii olacaktir (18). Calisilan
biyoaktif bilesikler arasinda -10.1 kcal/mol degeri ile hiperisin
en diisiik baglanma enerjisi gosterdiginden en yiiksek inhibitor
etkiyi saglayabilecegi 6ngorilmiistiir.

Molekiiler yerlestirme sonuglarina gore; Hiperisin iNOS
enzimi ile GLU-377 amino asidi ile iki hidrojen bagi
yapmistir. Bu molekiil ayrica ALA-194, ALA-197, ARG-199,
CYS-200, ILE-201, GLY-202, LEU-209, SER-242, VAL-
352, MET-355, PHE-369, ASN-370, GLY-371, TRP-372,
TYR-373, MET-374, TRP-463, TYR-489 aminoasitleri ile
farkli baglar yapmistir ve bu baglar Pi-Sigma, Pi-Alkyl ve
diger hidrojen olmayan baglardir (Sekil 2—A1). Resveratrol ise
herhangi bir aminoasit ile geleneksel hidrojen bagi
etkilesimine girmezken TRP-194, ALA-197, ARG-199, PRO-
198, CYS-200, LEU-209, SER-242, ILE-244, MET-355,
ASN-370, GLY-371, PHE-488, TYR-489 amino asitleri ile
hidrojen olmayan baglarla etkilesime girmistir (Sekil 2—A2).
SAC ligand1 iNOS enzimi ile VAL-352 ve GLY-371 amino
asitleri ile geleneksel iki hidrojen bagi yapmustir. Ek olarak



TRP 194, LEU-209, SER-242, PRO-350, ALA-351, PHE-369,
ASN-370, TYR-489 amino asitleri ile hidrojen olmayan baglar
yapmustir (Sekil 2—A3). Timokinon molekiilii iINOS enzimi ile
SER-242 aminoasidi ile geleneksel bir hidrojen bagi, GLY-
371 aminoasidi ile bir karbon hidrojen bagi yapmistir. Ayrica
timokinon TRP-194, CYS-200, GLY-202, LEU-202, ILE-244,
PHE-369, ASN-370, TRY-489 amino asitleri ile hidrojen
olmayan baglar yapmustir (Sekil 2—A4).
Sekil 2. Sirasi ile hiperisin (Al), resveratrol (A2), SAC (A3),
timokinon (A4) bitkisel etken maddelerin ve iNOS
kenetlenme simiilasyonunun 2D gériintiileri.

Biyoaktif

bilesiklerin
simillasyonunun 3D goériintiileri de ayni programdan elde
edilmistir (Sekil 3).

Arastirma Makalesi

iNOS ile kenetlenme

Sekil 3. Sirasi ile hiperisin (B1), resveratrol (B2), SAC (B3) ve
timokinon (B4) bitkisel etken maddelerin ve iNOS
kenetlenme simiilasyonunun 3D gériintiileri.
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Lipinski kurali, Veber kurali, Ghose kurali lipofiliklik,
suda ¢oziiniirlik biyolojik aktiviteye sahip olan ligandlarin
ilag benzerligini degerlendirmeye yardimci olan kurallardan
bazilaridir. Bu kurallardan olan Lipinski’nin bes kuralina gore
ilag adayr olan molekiilde; molekiiler agirhik (MW) <500
g/mol, lipofilisite katsayis1t LogP<5, hidrojen bag1 vericisi <5,
hidrojen bagi alicis1 <10, molar kirilma degerleri 4-130
arasinda olmalidir (19). Veber’in kurallarina gére ilag aday1
olan bir molekiilde olmasit gereken oOzellikler; ilag
molekiiliinlin hidrojen bag1 <12, donebilir bag sayis1 <10 ve
toplam polar yilizey alani (total polar surface area, TPSA)
<140, oral biyoyararlanimi > %20 olmalidir (20). Ghose
kurallarmma gore ila¢ adayr olan bir molekiilde; LogP(-
0.4~5.6), molar refraktivite (MR) degeri 40~150, molekiil
agirhigt (MW) 160~480 g/mol, atom sayis1 20~70, ve polar

yiizey alant (PYA) <140 degerlerinde olmalidir (21).

Calismamizda ele aldigimiz ligandlarin intestinal sistem
absorpsiyonu, deri gegirgenligi, hepatotoksisite ve kan beyin
bariyeri absorpsiyou ve ADMET o&zellikleri, SwissADME
¢evrimigi veritabaninin yardimriyla listelenmistir. Ligandlarin
intestinal sistemden emilim yiizdeleri sira ile hiperisin (%100),
timokinon (%99.3), resveratrol (%90.9), SAC (%79.9). Kan
beyin bariyeri absorpsiyon skorlari ise sirasi ile timokinon
(1.789), (1.738), SAC (0.229),
(0.692667). Diger taraftan incelenen ligandlardan sadece

resveratrol hiperisin
timokinonun hepatotoksisite ve deri gegirgenliginin oldugu
tahmin edilmistir. Calismamizda kullandigimiz hiperisin
molekiilii Lipinski, Veber ve Ghose kurallarinin birgogunu
ihlal etmesine karsin iNOS enzimine en yiiksek baglanma
enerjisi ile baglandig1 tespit edilmistir. Diger taraftan
resveratrol, SAC ve timokinon bu kurallara uygun olarak

bulunmustur (Tablo 3).

TARTISMA

Molekiiler yerlestirme, bilgisayar ortaminda yapilan bir
proteinin (enzim, reseptor) bir ligand ile (biyoaktif bilesikler,
ilac molekiilii) kararli bir kompleks olusturmak igin
yapabilecegi baglanma etkilesiminin ii¢ boyutlu yapisinin bir
tahminini sunmaktadir (22). Gelistirilen bu teknik sayesinde
hastaliklara kesfi

gelistirilmesinde, uygulamalarindan

cesitli iligkin  yeni ilaglarin ve

laboratuvar once

molekiiler yapilar arasindaki baglanmalar
belirlenebilmektedir. Ayrica ADME calismalar1 da molekiiler
yerlestirme yontemiyle analiz edilen molekiillerin ilag aday1

olma 6zelliklerinin belirlenmesinde ipuglari saglamaktadir.

Geleneksel sifali bitkilerin bilimsel olarak incelenmesi
insan saglig1 i¢in bilyiik 6nem tagimaktadir. Son yillarda, dogal
kaynaklar ve bu tiir bitkilerin gesitliligi, modern farmakolojik
yaklasimlar1 tamamlamalarina izin verdigi igin, geleneksel
tibbi bitkilerle ilgili ¢alismalar diinya c¢apinda giderek
artmustir. Bu ¢alismada da kullanilan ligandlar diinya tizerinde
oldukga yaygin olarak bulunan ve metabolik etkileri iizerinde
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en c¢ok c¢alisgilan Dbitkilerin etken maddeleri ve/veya

metabolitlerinden seg¢ilmistir.

Tirkiye’de sar1t kantaron, binbirdelik otu, kan otu,
koyunkiranen isimleri ile bilinen diinyada ise yaygin olarak
“Saint John’s Wort” olarak taninan Hypericum perforatum
eski ¢aglardan beri sifali bir bitki olarak kullanilmaktadir.
Ozellikle yara iyilestirici olarak iin kazanan H. perforatum
yaniklar, yaralar, iilserler ve hayvan 1siriklari i¢in merhem
olarak kullanilmistir. H. perforatum ekstraktlarinda yer alan
bilesikler arasinda bitkinin yogun kirmizi rengini olusturan
naftodiantronlarin 6nemli bir bileseni olan hiperisin en iyi
karakterize edilmis molekiiller arasindadir (23). Hiperisinin
antibakteriyel ve antiviral etkilerinin yanisira fototerapide
antitiimor 6zelliklerinin de oldugu bildirilmistir. Hiperisinin
antiinflamatuar etkilerinin gosterildigi bir ¢aligmada LPS ile
indiiklenen makrofajlarda NO diretiminin ve iNOS gen
ekspresyonlarinin 6nemli dlglide azaldigi gosterilmistir (24).
Diger taraftan cesitli biyoaktivitelere sahip olan bu bilesigin
molekiiler tiplendirme ve karakterizasyon iizerinde bir fikir
birligi saglanamamustir.

Resveratrol, iiziim, yaban mersini, ahududu, kirmizi sarap,
yer fistig1, asma yapragi ve ke¢i boynuzunda bulunan dogal
polifenolik bir bilesiktir (25). Resveratroliin ilk olarak 1997'de
anti-timor aktiviteler gosterdigi bildirilmistir. Daha sonraki
yillarda resveratroliin antioksidan, anti-inflamatuar, anti-
proliferatif ve anti-anjiyogenik etkilerinin oldugu birgok
calismada gosterilmistir. Hemorajik sok kaynakli karaciger
hasar1 iNOS’un up-regiilasyonu sonucu artan NO {iretimi ile
iligkilendirilmis ve hemorajik soktan sonra asirt miktarda
salman NO iretiminin azaltilmasi ile karaciger hasarini ve
inflamasyonunun hafifledigi bildirilmistir (26). Buradan yola
¢ikarak iNOS'un up-regiilasyonu zararli NO iiretiminin ana
kaynag1 oldugundan iNOS aktivasyonunun inhibisyonu, soka
kars1 inflamatuar yanitt modiile etmek i¢in umut verici bir
strateji olarak diislinilmiistiir. Resveratroliin metabolik ve
antiinflamatuar etkilerinden sorumlu olan temel mekanizmalar
halen arastirmalarin konusu olmaya devam etmektedir.

Binlerce yildir gida ve tibbi bitki olarak kullanilan
sarimsak (Allium sativum) 200’den fazla kimyasal bilesik
icermektedir. Bunlarin igerisinde insan sagligi agisindan son
derece Onemli olan s-allilsistein (SAC) bilesigidir. Taze
ezilmig sarimsak kokusuna en ¢ok katkida bulunan bu bilesik
suda ¢oziiniir bir organosiilfiir bilesigidir. SAC, sistein ile
benzer bir yapiya sahip ve oldukg¢a kararli bir amino asittir
27).
antihipertansif ve antioksidan etkiler dahil olmak {iizere
SACnin ¢esitli biyolojik aktiviteleri bildirilmistir. SAC’1n
sahip oldugu bu faydali etkilerin iyi bir antioksidan ve reaktif

Literatiirde, anti-inflamatuar, anti-apoptotik,

oksijen ftiirleri (ROS) iizerindeki temizleyici -etkileriyle
SAC’1n
makrofajlarda iNOS ekspresyonunu inhibe ederek NO

baglantili  oldugu iizerinde  durulmaktadir.

iretimini diizenler, bdylece anti-enflamatuar etki gosterir.



Ayrica yiiksek biyoyararlanimi  (%98) nedeniyle bir

antidiyabetik ve antikanser etkilerine sahip oldugu

bildirilmektedir (28).

Timokinon, ¢orek otu (Nigella sativa) ugucu yaginin

baglica biyoaktif bilesenidir. Yapilan caligmalarda
timokinonun anti-oksidatif, anti-inflamatuar ve anti-kanser
aktivitelerinin oldugu bildirilmistir. Spesifik olarak, timokinon
kanser, sepsis, diyabet, astim, ensefalomiyelit ve artrit dahil
olmak {izere c¢esitli hastalik modellerinde semptomlari
hafiflettigi gosterilmistir (29). Timokinonun NO iiretimine
kars1 inhibitor etkisinin oldugu bildirilmistir. Ornegin bir
calismada ratlarda lipopolisakkarit ile indiiklenen sepsis
iNOS iNOS mRNA

ekspresyonunu baskilayarak NO iiretimini  diizenledigi

modelinde  timokinonun ve
bildirilmistir. Bir bagka c¢alismada ise ratlarda STZ ile
indiiklenen diyabette B-hiicrelerinin timokinon tarafindan
korundugu ve NO saliniminin azaltilmasi yoluyla anti-

diyabetik etki gosterdigi ortaya konulmustur (30).

SONUC
Molekiiler yerlestirme sonuglarina gore segilen biyoaktif
bilesiklerin tamami iNOS’a karsi inhibitér aktivite

sergilemistir. Ayrica kenetlenme analizi sonuglarinin hepsinde
molekiiller ayni noktadan ana proteaza baglanmistir. Calisilan
biyoaktif bilesikler arasinda -10.1 kcal/mol degeriyle hiperisin
en diisiik baglanma enerjisi gosterdiginden en yliksek inhibitor
etkiyi saglayabilecegi dngoriilmiistiir. [lag benzerligi analizine
gore resveratrol, SAC, timokinonun Lipinski, Veber veya
Ghose kurallarina uygun olarak bulundu. Ancak Lipinski'nin
bes kurali dogal bilesikler i¢in her zaman gegerli olmayabilir.
Amerika Birlesik Devletleri Gida ve Ila¢ Dairesi (Food and
Drug Administration (FDA)) onayli tim kiigiik molekiillii
ilaglarin sadece yarist hem kullanilir hemde “bes kurali” ile
uyumludur. Bu nedenle segilen ligandlarin ilag benzerlikleri ve

molekiiler yerlestirme sonuglart ilag adayr olabilme

potansiyellerinin oldugunu gostermektedir. Ancak bilgisayar
simiilasyonlart inhibitér bilesiklerin gelistirilmesi i¢in ilk
adimdir ve daha fazla aragtirma ve klinik uygulama yapilmasi
gerekmektedir.
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Akut Poststreptokokal Glomeriilonefrit ile Findikkiran Sendromunun Birlikteligi;
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Coexistence of Acute Poststreptococcal Glomerulonephritis with Nutcracker Syndrome: A Case Report
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OZET

Akut poststreptokokal glomeriilonefrit (APSGN), sik karsilasilan ve tam iyilesmenin saglanabildigi, kendi kendini siirlayan bir
hastaliktir. Ancak eslik eden anomaliler hastaligin seyrini zorlastirabilir. Findikkiran sendromu (nutcracker sendromu,NCS), sol renal venin
aort ile superior mezenterik arter arasinda sikismasidir ve hematiiri, proteiniiri, yan ve karin agrisi gibi gesitli semptomlarla kendini gosterir.
Burada gros hematiiri, ates ve periorbital 6dem sikayetleri ile birlikte APSGN ve NCS tanisi alan 12 yasinda bir erkek ¢ocuk sunuldu.
Hastamizda oldugu gibi hematiiriye neden olan bazi hastaliklarin birlikteliginin taniy1 zorlastirabilecegi ve prognozu kétiilestirebilecegi
akilda tutulmalidir.

Anahtar Kelimeler: Akut poststreptokokal glomeriilonefrit, findikkiran fenomeni, findikkiran sendromu

ABSTRACT

Acute poststreptococcal glomerulonephritis (APSGN) is a common and self-limiting condition for which complete recovery can be
achieved. However, accompanying anomalies can complicate the disease prognosis. Nutcracker syndrome (NCS) is the entrapment of the
left renal vein between the aorta and the superior mesenteric artery and presents with a variety of symptoms, such as hematuria, proteinuria,
flank, and abdominal pain. Herein, we report a 12-year-old boy with complaints of gross hematuria, fever, and periorbital edema who was
diagnosed with concurrent APSGN and NCS. It should be kept in mind that the coexistence of some diseases that cause hematuria, as in our
patient, may complicate the diagnosis and worsen the prognosis.

Keywords: Acute poststreptococcal glomerulonephritis, nutcracker phenomenon, nutcracker syndrome
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INTRODUCTION

Acute poststreptococcal glomerulonephritis (APSGN) is
the most seen acute glomerulonephritis in children,
characterized by macroscopic hematuria, hypertension, and
decreased levels of complement C3 (1). APSGN is an immune
complex-mediated glomerular disease triggered by pharyngitis
or skin infections due to group A B-hemolytic streptococcus
(GAS) (2).

The nutcracker phenomenon (NCP) occurs when the left
renal vein (LRV) is compressed between the aorta and the
superior mesenteric artery (SMA) (3). The nutcracker
syndrome (NCS) is defined as NCP accompanied by
symptoms and signs, such as hematuria, proteinuria, and left
flank pain (4). The prevalence of NCS is not fully known
because definitive diagnostic criteria for NCS have not yet
been established, and it is difficult to diagnose due to the
variety of non-specific symptoms (3,4).

In this paper, we report on a 12-year-old boy diagnosed
with concurrent APSGN and NCS. To our knowledge, this is

the first reported case of the coexistence of APSGN and NCS.

CASE REPORT

A 12-year-old boy was admitted to our hospital with
complaints of gross hematuria, fever, fatigue, nausea,
intermittent periorbital edema, and abdominal distension
lasting for 10 days. He also had a history of a sore throat two

weeks earlier and intermittent left-sided flank pain.

The examination of the patient revealed that he had gained
about 4 kilograms within the past month. He was hypertensive
with a blood pressure (BP) of 140/93 mmHg (95th percentile
for his height — 124/78 mmHg). He had periorbital and
pretibial 2+ edema, as well as ascites.

The patient’s initial laboratory findings were as follows:
hemoglobin, 12.4 g/dL; hematocrit, 39%; white blood cell
count, 9 270/mm3; platelet count, 473 000/mm3; urea, 28
mg/dL; serum creatinine, 0.57 mg/dL; uric acid, 4.4 mg/dL;
sodium, 140 mmol/L; potassium, 5.4 mmol/L; calcium, 9.4
mg/dL; phosphorous, 4.8 mg/dL; total protein, 62 g/L;
albumin, 3.3 g/dL; triglyceride, 235 mg/dL; total cholesterol,
248 mg/dL; 24-hour urine protein, 56 mg/m2/h; anti-
streptolysin O antibody, 1,384 TU/L; C3, 0.23 g/L (normal
values: 0.6-1.5 g/L); and C4 0.37 g/L (n: 0.09-0.4 g/L).
Urinalysis findings were as follows: pH, 6; density, 1,014,
erythrocyte, 3+; protein, 2+; leukocytes, 3+. In the urinary
microscopic examination, erythrocytes were abundant, and the
leukocyte count was 10—15 cells per high-power field. Urinary
Doppler ultrasonography (DUS) findings were normal, but
urinary DUS showed that the left renal vein (LRV) running
between the aorta and the SMA was very narrow, the
anteroposterior diameter of LRV was 8 mm, and the pre-
compression to compression ratio of the LRV was 3.3,
consistent with NCP. On renal USG, LRV entrapment was
observed, which was caused by the temporary swelling of the
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kidneys due to APSGN; therefore, urinary DUS was
repeated, and the findings were consistent with NCP. We
started salt and fluid restrictions and administered ampicillin
for GAS to prevent any possible outbreak in the community.
An oral calcium antagonist and intravenous furosemide were
administered as appropriate. The patient’s creatinine level
increased to 0.95 mg/dL on the third day and decreased to
normal on the sixth day. Proteinuria that was in the nephrotic
range regressed to the nephritic range, and diuresis resolved
within one week. On the 10th day, his C3 level increased to
0.82 g/L. Macroscopic hematuria and nephritic-range
proteinuria resolved in two weeks and two months,
respectively. However, microscopic 1+ hematuria persisted for
the first year after hospitalization. The patient’s history of
intermittent mild left-sided flank pain was associated with
NCS. When his medical records were examined in terms of
NCS, microscopic hematuria was 1+, and the red blood cell
count was 8-10 intermittently.

DISCUSSION

APSGN is the major cause of acute glomerulonephritis
among children, especially in low-income countries and
mostly caused by GAS. Herein, we report a patient with
APSGN diagnosed based on hypertension, edema, and oliguria
with macroscopic hematuria that developed two weeks after
high ASO titers during an episode of pharyngitis and
concurrent NCS. Streptococcal cultures are reported to be
positive in 10-70% of patients (1,2). We did not identify GAS
in bacteriological culture.

APSGN is a self-limiting benign disease with a low
mortality rate. However, the other disease that concurrently
occurs with APSGN may vary the prognosis of the disease.
There are a few reports in the literature describing the
coexistence of APSGN with congenital anomalies of the
kidney and urinary tract (CAKUT), Henoch-Schonlein
purpura, and immunoglobulin A nephropathy (IgAN) (5).
Tasic et al. reported that 2.6% of their patients with APSGN
had CAKUT (5). Patients with a solitary kidney and bilateral
renal impairment have been shown to have a worse prognosis
(5,0).

To the best of our knowledge, this is the first report in the
literature concerning the coexistence of APSGN with NCS, a
rare vascular entrapment disorder that presents with a variety
of symptoms, such as hematuria, proteinuria, flank and
abdominal pain, varicocele, dysmenorrhea, and fatigue (3,4).
The diagnosis of NCS is challenging due to the presence of
various non-specific clinical criteria and the existence of
asymptomatic patients with a normal variant of dilatation of
the LRV (4). A pre-compression to compression ratio of LRV
over 2.25 has been reported to have more than 91% specificity
and sensitivity for NCS (7). In this case report, the patient’s
history of intermittent microscopic hematuria, left flank pain,



and urinary DUS findings were consistent with NCS. The
diagnosis of NCS was made incidentally during an episode of
APSGN. The prognosis of the patient was excellent; however,
microscopic hematuria and flank pain persisted intermittently
over the one-year follow-up following the APSGN episode.
Whether the ongoing microscopic hematuria was due to NCS
or a long-term complication of APSGN needs further
evaluation based on the long-term follow-up data of the
patient. The antibodies and complement proteins activated
during GAS infection in APSGN causes deposits in glomeruli
(1,2). The local deposition of the immune complex in patients
with APSGN can cause compression and congestion of the
renal venous system and lead to NCS or the exacerbation of
pre-existing NCS. Since there was no imaging before the
APSGN episode in our patient, we cannot comment on
whether NCS developed due to ASPGN.

The literature includes case reports on the coexistence of
some diseases with NCS (8,9). Imai et al. reported a rate of
6.8% prevalence for LRV entrapment in IgAN, but they were
not able to demonstrate a causal relationship between NCS and
IgAN (8). In another study, it was suggested that due to the
lack of information on NCP in the past, some NCS cases with
hematuria were misdiagnosed with glomerular nephritis and
treated with immunosuppressive agents (9). However, there is
no report in the literature referring to the coexistence of
APSGN and NCS. The combination of these two diseases may
increase the complexity of the diagnosis and disease
management.

CONCLUSION

Hematuria is one of the main presenting symptoms of
kidney disease in children. The coexistence of some diseases
with APSGN that cause hematuria, as in our patient, can
complicate the diagnosis and worsen the prognosis. These
patients must be carefully examined for etiological causes.

Patient consent:
Informed consent was obtained from the patient and his
legal guardian.
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Akut Pankreatitte Psodokistin Nadir Komplikasyonu Olan Ven6z Trombiis ve
Buna Bagh Gelisen Asit ve Splenomegali Olgusu

A Case of Venous Thrombus, a Rare Complication of Pseudocyst in Acute Pancreatitis, and Associated
Acid and Splenomegaly
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OZET

Akut pankreatitin ge¢ donem (>4 hafta) komplikasyonu olan psddokist ve psddokistin gelismesine bagli nadir goriilen splenomesenterik
vendz tromboz (SMVT), asit, splenomegali gelisebilmektedir. Pankreatitin vaskiiler komplikasyonlari morbidite ve mortalitenin dnemli bir
nedenidir. Ven6z komplikasyonlar arasinda SMVT ve buna sekonder gelisen komplikasyonlar yer alir. Tedavi edilmezse 6liimciil olabilir.
Olgumuzda akut pankreatitin nadir goriilen ve kolaylikla gézden kagabilen bir komplikasyonu olan SMVT ‘nin gériintiileme bulgularini ve
klinik yaklasimu ile kisa bir derleme sunulmustur.

Anahtar Kelimeler: Akut pankreatit, psodokist, tromboz

ABSTRACT

Splenomesenteric venous thrombosis (SMVT), ascites and splenomegaly may develop due to the development of pseudocyst and
pseudocyst, which are late complications of acute pancreatitis (>4 weeks). Vascular complications of pancreatitis are an important cause of
morbidity and mortality. Venous complications include SMVT and secondary complications. It can be fatal if left untreated. In our case, a
brief review is presented with the imaging findings and clinical approach of SMVT, a rare and easily overlooked complication of acute

pancreatitis.

Keywords: Acute pancreatitis, pseudocyst, thrombosis

*Ali GOKCE
Sanhurfa Mehmet Akif inan 'Egiti'm ve Arastirma Hastanesi, Gelis Tarihi : 20.12.2023
I¢ Hastaliklari, Sanliurfa / TURKIYE Kabul Tarihi : 20.04.2023

E-mail: draligokce91@gmail.com
ORCID: 0000-0001-8813-713X
21



GIRIS

Akut Pankeatit(AP) normal sartlarda inaktif halde bulunan
fakat cesitli etyolojik faktorler (safra yolu hastaliklari, alkol,
travma, enfeksiyoz nedenler, vs) ile aktif hale gegen sindirim
enzimlerinin pankreas dokusu ve ¢evre dokulara Kkars
olusturduklart sindirme islemi ve yaygin inflamasyonun
olusmas ile karakterize ve sik goriilen bir patolojidir. Diinya
genelinde AP nedenlerinin derlendigi bir ¢aligmada AP’in ilk
3 nedenini; %42 akut biliyer pankreatit, %21 akut alkolik
pankreatit ve %181 idiyopatik AP olusturmaktadir (1). Karin
agrist ile gelen her hastada AP mutlaka akla gelmelidir. Tan
kriterleri, birlikte
diizeylerinin normalin 3 katindan daha fazla yiikselmesi, buna

karin agris1 ile serum amilaz-lipaz
eslik eden goriintiileme bulgularinin varligidir. Abdominal
ultrasonografi (USG), bilgisayarli tomografi (BT), magnetik
AP tanist

yukarida tanimlanan 3 kriterden ikisi varsa konulur (2).

rezonans gorintileme (MRG) uygulanabilir.

Pankreatit sirasinda pankreatik 6dem ve bir sonraki agama
olarak pankreas nekrozu ve hemorajik infarktlar ortaya
cikabilmektedir. Psddokist olusumu akut pankreatitin en sik
lokal
obstriiksiyon,

gorillen  komplikasyonudur;  bunun  disinda

komplikasyon olarak paralitik ileus,
intraabdominal ve peripankreatik siv1 koleksiyonlari, nekroz ,
apse gorilebilir. Pankreasta ve ¢evresinde kanama ise seyrek
gorlilen komplikasyonlarindandir (3). Bu olgumuzda akut
pankreatitin komplikasyonu olan psddokist gelismesine bagh
nadir goriilen splenomesenterik vendz tromboz (SMVT) ve

buna bagl varis ve asit gelisen hasta olgusu sunulmustur.

OLGU

Daha once koroner arter hastaligi oldugu bilinen 71
yasinda erkek hasta, batinda sislik sikayeti ile poliklinige
basvurdu. Ozgegcmisinde 10 ay 6nce akut pankreatit gegirme
oykiisii mevcuttu. Plavix 1X75 mg, vasoxen 1X5 mg,panto
1x40 mg kullantyordu. Genel durumu iyi, suur agik, oryante —
koopereydi; nabiz: 102/dakika, solunum sayisi: 24/dakika,
viicut 1sist: 37,2°C (aksiller), kan basmeci: 110/60 mmHg
olarak oOlciildii. Gastrointestinal ~sistem muayenesinde
epigastrik bolgede hassasiyet disinda bulguya rastlanmadi.
Diger sistemler dogaldi. Viral serolojisi negatif geldi. Hasta
kardiyolojiye konsulte edildi. Yapilan ekoda EF:%40 MY:2
TY:MIN SPAB :N RV : 3,7 cm , hastada mevcut asit kardiyak
nedenli diistiniilmedi. Asit etyolojisi arastirildi. Abdomen
USG ‘ de: Karaciger normal,ana portal ven ¢api hilusta 12 mm
oOlciildii. Perihepatik, perikolesistik, perisplenik alanda ve
barsak anslari arasinda en derin yerinde 12 cm 'ye ulasan
efiizyon izlendi. Hastaya tanisal parasentez yapildi. Portal tipte
asit gelen hasta etyolojiye yonelik MRG istendi. Hastaya
MRG ¢ekildi: karaciger parankimi normal ,pankreas bas ve
govde kesiminde Olciilebilen en genis yerinde 17x6 cm
boyutlarinda lobule konturlu yogun icerikli pseudokistik
lezyon izlendi. Portal tipte asit gelince yapilan endoskopide
tani: 6zofagus varisi(grade 1), fundus varisi (grade 2), portal
hipertansif gastropati (proksimal, hafif) saptandi. Hastaya
propranolol 2x0,5mg, desal 1x40 mg, aldactone 1x25 mg
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baslandi. Porta-splenik ven trombozu agisindan degerlendirme
icin BT anjiogekildi. CekilenBT anjioda :SMVT saptandi.
Hastaya pseudokist tedavisi i¢cin alinan karar ile hastaya
endoskopik drenaj yapildi. Hasta bir haftalik takipten sonra
poliklinik takibine alinarak taburcu edildi.

Tablo 1. Hastanin laboratuar degerleri

Labaratuvar testi Gelis degerleri
Ast (U/L) 19
Alt (U/L) 26
Kreatinin (mg/dl) 0,7
Amilaz (U/L) 96
T.bilirubin (mg/dl) 0,7
LDH (U/L) 150
CRP (mg/dl) 18
Beyaz Kiire(/mm3) 5,500
Hb(gr/dl) 9,6
dCa (mg/dL) 8,1
TARTISMA
Akut  pankreatitin  lokal komplikasyonlar1  akut
peripankreatik sivi toplamayi igerir ;pankreas psodokist, akut
nekrotik  koleksiyon , ve duvarli nekrozdur. Akut
peripankreatik  sivi  koleksiyonlar1 ve akut nekrotik

koleksiyonlar pankreatit baslangicindan dort haftadan kisa bir
siire sonra gelisebilirken, pankreas psddoksist ve nekroz
duvarl genellikle akut pankreatit baslangicindan 4 hafta sonra
ortaya c¢ikar. Hem akut nekrotik sivi koleksiyonlart hem de
nekroz duvarli enfekte olabilir. SMVT, nekrotizan akut
pankreatitli hastalarin yaklagik yilizde 50'sinde gelisir ve
bir
komplikasyonudur (4,5).Bizim hastamizda 10 ay once agir
pankreatit
psodokistin nadir bir komplikasyonu olan SMVT gelisti. Akut
pankreatitli SMVT
nadirdir(6).AP komplikasyonlarin ve hastalik ciddiyetinin

nekroz yoklugunda nadir olup psodokistin nadir

gecirmig, pankreatitin komplikasyonu olan

hastalarda komplikasyonlari
degerlendirilmesi ve girisim kilavuzlugu agisindan MRG,
USG ve BT’ye tercih edilir. MRG pankreas parankiminin,
pankreatik yumusak doku ve vaskiiler yapinin tek seansta
degerlendirilmesini  saglayan degerli bir goriintiileme
yontemidir(7). Bizim hastamizda da ilk BT ¢ekildi. Cekilen
BT;pankreasta psodokist??,kitle?? denilince MRG ¢ekildi,
¢ekilenMRG de psodokist denildi. Drenaj, semptomatik olan,
hizla genisleyen psodokistlere sahip veya tibbi yonetimle
iyilesmeyen enfekte bir psddokistin bir sonucu olarak sistemik
hastalig1 olan hastalar i¢in endikedir (8). Bizim hastamizda da
17x6 cm psodokist saptandi. Endoskopik ve daha az yaygin
olarak perkiitan drenaj yaklasimlari cerrahi tekniklerin yerini
biiyiik oOlciide almistir(9). Bizim hastamizda da endoskopik
drenaj planlandi. Pankreas psddokistlerinin endoskopik
drenajinin ancak cerrahi ve girisimsel radyoloji uzmanlig1 ve
mevcutsa onerilir(10). Hastamizda

yedegi yapilmasi



gastroenteroloji,genel cerrahi ve girisimsel radyolojinin dahil
oldugu kurula sunuldu. AP genellikle iyilesir ve pankreas
intakt kalir. Ancak sigara icen, alkol kullanan ve erkek
hastalarin ¢cogunda rekiirren AP ve kronik pankreatit riski

yiiksektir. Mortalitesi %1-%7 olup, pankreatik nekroz

gelistiginde %20°dir. Persistan organ yetmezliginde mortalite
%60’a kadar ¢ikmaktadir.

Resim 1. Pankreatik psodokist ve asit goriintiisii

SONUC
Akut pankreatit
mortalite ile seyreden bir hastaliktir. Akut pankreatitin

komplikasyon gelistiginde yiiksek

komplikasyonu olan psddokistin nadir bir komplikasyonu
olarak gelisen splenomesenterik vendz tromboza bagl gelisen
asit, varis gibi komplikasyonlarin da olabilecegi

unutulmamalidir.

Etik Onam: Olgu sunumu i¢in hastadan aydinlatilmis yazili
onam alindi.

Bilgilendirilmis Onam: Hastadan sozlii onam alinmuistir.
Cikar Catismasi: Yazarlar ¢ikar ¢atismasi beyan
etmemiglerdir.

Finansal Destek: Yazarlar finansal destek beyan
etmemiglerdir.
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Atipik Yerlesimli Herpes Zoster Olgusu

An Atypical Presentation of Herpes Zoster Case
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OZET

Akut herpes zoster, gegmis yillarda varicella zoster viriisii ile enfekte olmus ve latent kalmis kisilerde yasamin ileriki yillarda viriisiin
genellikle reaktive olmasiyla zona olarak bilinen klinik durumdur. Immunsistemi etkileyen birgok faktér kaynakl ortaya ¢ikmaktadir. Agrili
ve derideki vezikiiler dokiintii baslica bulgularidir. Belli basli dermatom ve tutulum alanlari olan bu hastalig1 6n kol gibi atipik yerlesim
gosteren olgular ¢ok nadir goriilmektedir. Tedavide 6ncelikle anti viral ile analjezik tedavi verilmektedir. Atipik yerlesim gdsteren 6n kol
C8-T1 aras1 dermatom hattinda etkili olan akut herpes zosterli olguyu literatiire katki amagli sunduk.

Anahtar Kelimeler: Zona, 6n kol, atipik yerlesim

ABSTRACT

Acute herpes zoster is the clinical condition known as shingles, in which the virus usually reactivates in later years of life in people who
have been infected with the varicella zoster virus in the past years and remain latent. It is caused by many factors that affect the immune
system. Painful and vesicular rash on the skin are the main findings. Cases with atypical localization such as the forearm of this disease,
which has certain dermatomes and areas of involvement, are very rare. In the treatment, primarily antiviral and analgesic therapy is given.
We presented a case of acute herpes zoster, which was effective in the dermatome line between the forearm C8-T1 with atypical localization,
to contribute to the literature.

Keywords: Herpes zoster, forearm, atypical presentation
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GIRiS

Akut herpes zoster, gecmis yillarda varicella zoster viriisii
ile enfekte olmus ve latent kalmig kisilerde yasamin ileriki
yillarda viriisiin genellikle reaktive olmasiyla zona olarak
bilinen klinik durumdur. Immunitesi saglam ek bir hastalig1
olmayan kisilerde hastalik 1limli seyrederken; immunitesi
zayif ve kronik hastaliklari mevcut olan kisilerde hastalik agir
siddetli seyredebilmektedir (1,2).

Zona tipik olarak bir veya iki duyusal dermatom alaninda,
viicut orta hatti1  gegmeyen vezikiiler lezyonlarla
karakterizedir. Klinik tablo dokiintiiler ortaya ¢cikmadan 48-72
saat Once tutulan dermatomda siddetli agriyla baslar.
Makiilopapiiler dokiintii yerini agrili kasitili vezikiiler
dokiintiilere birakir. Tutulum yerleri siklikla torakal, bas
bolgesi gangliyonlar1 olarak bilinmektedir. Ancak azda olsa
servikal, lumbal ve sakral gangliyon tutulumlarida
goriilmektedir (3).

Bu yazimizda 6n kol diizeyinde goriilen zona hastaligin
atipik yerlesimli olmast ve ¢ok sik goriilmemesi nedeniyle

literatiire katki amagli sunmay1 amagladik.

OLGU

66 yasinda kadin hastanin, 7 giin dnce baglayan sol 6n
kolunda dokiintii, kizariklik ve agr1 yakinmalar1 nedeniyle
poliklinigimize basvurdu. Fizik muayenede sol 6n kolda T'1 ve
C8’e uyan dermatom hattinda yer yer eritemli agrili vezikiiler
dokiintii tespit edildi (Resim1,2).

Resim 1. Sol 6n kol distal alanin i¢ yiizeyinde orta hatta
eritemli kiimelesmis vezikiiler dokiintii

Siddetli agr1 yakinmasi olan hastaya vizuel analog skala
(VAS) skorlamasi yapildi ve VAS skoru 10 olarak belirlendi.
Ozgegmisinde astim disginda 6nemli bir 6zellik olmayan
hastanin diger sistemik muayenesi olagandi. Laboratuvar
tetkik sonuglart ise normal sinirlar igerisinde goriilerek
patolojk bulgu tespit edilmedi. Hastanin anamnez ve fizik
muayenesi akut herpes zoster enfeksiyonu ile uyumlu oldugu
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diisliniildii. Hastaya brivudin 1x125 mg per-oral, fusidik asit
topikal uygulama ve analjezik tedavi baglandi. Poliklinik
kontroliinde mevcut dokiintiilerde iyilesme oldugu ancak agri
yakinmalarinin devam etmesi {izerine algoloji boliimiine
yonlendirildi.

Resim 2. Sol 6n kol medial alanda yer yer eritemli
makiilopapiiler, vezikiiler dokiintii

TARTISMA

Varisella zoster virus bilinen rezervuari insan olan ve
bulagicihigr yiiksek olan bir viriistiir. Iki klinik tablo ile
kargimiza ¢ikmaktadir. Cocukluk ¢agindaki su ¢igegi tablosu
ve latent bu viriisiin reaktivasyonu ile olusan zona hastaligidir.
Reaktivasyon mekanizmasi karisik ve net olmayip genellikle
arka kok ganglionlarina viriisiin primer enfeksiyon sirasinda
yerlestigi ve risk faktdr sonucu reaktive oldugu bilinmektedir
(4,5).

Zona kronik  hastalikli,

immunsupresifli bireyler ile 45 yas istiindekilerde sik

hastaligi,  genellikle
goriilmektedir. Kadin cinsiyet, immunsupresif durum, travma,
diyabetes mellitus, depresyon, emosyonel stres, daha 6nce
geeirilmis zona hastaligl, ciddi kilo kaybi baglica risk
faktorlerindendir (6,7). Olgumuzda da kadin cinsiyet ve astim
gibi kronik hastalig1 olmasi olasi riskler olarak goriildii.

Tanida klasik prodromal agri, batma, yanma ve vezikiiler
dokiintiiler goriilmektedir. Tek tarafli etkilenen dermatom
boyunca dokiintiiler goriiliir. Virus olusan lezyonlarda birkag
giin kalabilir, immun sistemi baskilanmis kisiler disinda cilt
yayilimi sik degildir (8). Olgumuzda sol 6n kol medial kisimda
sinirlt lezyonlar1 gordiik. Olgulari %50’sinde toraks alaninda,
%10-15’inde trigemingal sinir tutulumu ve T3-L3 arasi
dermatomlar sik goriilmektedir. Olgumuzda C8-T1 arasi
dermatom hatlarinda tutulum olmasi olduk¢a nadir goriilen bir
durumdur (8). Klinikte ise lokal agr1 siddetli olmaktadir. Agr1
reseptorlerinin inflamasyonu, ciltteki primer néronlarin doku
hasar ile uyarilmasi sonucu olustugu bilinmektedir. Zonada
siddetli agr1 yaninda postherpetik nevralji, oftalmik tutulum,
dokiintiilerin sekonder enfeksiyonu da 6nemlidir (3).

Tedavide antiviral ilaglar ile sekonder bakteriyel

enfeksiyon riski agisindan antibiyoterapi, topikal tedavi vb



secenekler bulunmaktadir. Agriya yonelik analjezik tedavi ve
gerektiginde algoloji biriminden destek alinmasi Onerilir.
Temel hedef hizli iyilesme, agr1 kontrolii, ve olabildigince
komplikasyon riskini azaltmaktir. Antiviral tedaviye erken
baglamak dokiintii iyilesmesini hizlandirir, siddetini, bazi
komplikasyonlar1 azaltir (9).

SONUC

Bu olgu sunumu ile zona hastaligin belli baglica tutulum
yerleri oldugu ancak cok nadirde olsa bazi dermatom
hatlarinda da goriilebilecegini literatiire katki olarak sunmak
ve bu durumun engellenmesi, morbidite ve mortalitenin
azaltilmasi amagli ileriye ek ¢alismalart desteklemek amagli
sunuldu.
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