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SUNUS

Prof. Giines T. Yiregir, Cukurova Tip Fakiiltesinin kurucu 6gretim tiyelerinden birisi olup
yarim asir 6nce tip fakiltesinde biyokimya dersi vermeye ve pratiklerini de yaptirmaya basladi.
Hocamiz, tip egitimi yaninda klinik biyokimya uzmani ve akademisyen yetistirmek igin de
mezuniyet sonrast egitime cok énem verdi. Bilim adami olmak isteyen her asistanint Ingiltere, Italya,
Macaristan gibi Avrupa tlkeleri ile Amerika Birlesik Devletlerine gonderdi. Yurt disindan tlkesine
geri dénen geng bilim adamlarina Cukurova Universitesinde 6gretim iiyesi olmast igin gerekli
destegi saglad.

Prof. Giines T. Yuregir halkin saglik sorunlari ile ilgilenir, arastirma konularint da buna gére
belirlerdi. Genetik olarak seyreden hemoglobinopati tastyicilarin evlenmesi sonucu hasta ¢ocugu
olan aileleri cok 6nemserdi. Bolgemizde yaygin olarak goriilen orak hiicre anemisi ve beta talasemi
tastyicilarint belitflemek icin NATO ve CENTO projeleri ile tibbi cihazlar satin alip tastyict
ebeveynlerin saglam ¢ocuk sahibi olmast i¢cin DPT ve TUBITAK projelerinden DNA analizleri i¢in
kimyasal maddeler alarak dogum 6ncesi teshis icin laboratuvarlar kurdu. Hocamiz hasta ¢ocuk
dogumlarini 6nledigi gibi bu konuda bilimsel makaleler de yazdi. Ayrica, tastyicilarin yogun oldugu
illerde evlilik 6ncesi taramay1 zorunlu hale getirmek tizere kanun ¢ikarilmasi igin yoneticiler ve bilim
insanlari ile birlikte ¢ok ugrasti, basarili da oldu.

Hemoglobinopatiler konusunda dinyaca tnla Prof. Dr. Titus Huisman ile olan dostlugu
sayesinde benim de aralarinda bulundugum asistanlarinin Medical College of Georgia, USA da
egitim almasini ve teknoloji transferi yapmasint sagladi. Kendisini egitim vermeye ve insan
yetistirmeye adamis olan Prof. Gunes T. Yuregir, tilkesini sever, kaynaklarini da idareli kullanirdi.
Hocamiz bilim ve teknolojide C.U. Tip Fakiiltesi Tibbi Biyokimya Anabilim Dalin1 Avrupa ve
Amerika’daki gibi bilimin zirvesine ¢tkarmistt. Hocamuizi saygiyla antyoruz.

Prof. Dr. Mehmet Akif CURUK
Cukurova Universitesi Tip Fakiiltesi
Tibbi Biyokimya Anabilim Dali Ogretim Uyesi
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Profesor Giines T. Yiiregir 1930-2020

26.12.1930 yilinda Adana’da dogan Guines Tabakoglu, Arnavutkdy Amerikan Kiz kolejini (1942-
1950) bitirdikten sonra Amerika Birlesik devletlerinde kimya (Wellesley College 1950-1952 B.A.)
ve biyokimya (Tufs College 1952-1955 M.S.) egitimi aldi. Michigen Krese Research Center’da
(1955-1950) bir yil renal fizyoloji, iki yil da (1956-1958) Biyokimya asistant olarak DNA konusunda
arastirmalar yapti. Tirkiye’ye dondiikten sonra Ankara Universitesi Tip Fakiiltesinden Klinik
Kimya Uzmanlik derecesini aldi (1961). Adana Devlet Hastanesinde Klinik Biyokimya sefi olarak
sekiz yil (1961-1968) gorev yapti. Adana Numune hastanesinde Klinik Biyokimya sefi olarak
gorevine devam ederken (1968-1972) Cukurova Universitesi Tip Fakiiltesine atanarak Biyokimya
Kirstsint kurdu. Bu kurumda tip fakiltesi 6grencilerine biyokimya dersi veritken 1973 yilinda
klinik biyokimya uzmanlik egitimini de baslatti. 1974 yilinda dogent, 1979 da profesor tinvanit alan
hocamiz emekli oluncaya kadar (1997) Biyokimya Anabilim Dali baskanligi yaptt. Ayrica, Temel
Tip Bilimleri Boliim baskanligi (1982-1988), Tip fakiiltesi dekan yardimeiligr (1982-1984), dekan
vekilligi (1984) ve Saghk Bilimleri Enstiti mudirlagd (1984-1997) gibi yonetim gdrevlerinde
bulundu. Universitemiz emekli Ogretim Uyelerinden Prof. Yalcin Yiiregir ile evli olup bir oglu birde
kiz1 vardir. Prof. Guines T. Yiregir 19 Ekim 2020 tarihinde vefat etmistir.
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Akut bébrek yetmezliginde ferula elacochytris bitkisinin koruyucu etkisi

Protective effect of ferula elaeochytris plant in acute kidney failure

Meltem Gﬁng('jﬂ@, Serap Yahn2®‘°
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Abstract

Purpose: Acute renal failure that is characterized as acute
loss of kidney function, is a disease that affects many
organs and systems. Symptoms are regression or loss of
renal functions within hours and days; inability to excrete
nitrogenous residues due to kidney damage and such as
inability to maintain body fluid and electrolyte balance.
Nitric oxide (NO) plays an important role in the
pathogenesis of acute renal failure. In this study, it was
aimed to investigate the protective effects of Ferula
elaeochytris plant in experimental acute renal failure.
Materials and Methods: In our study; 32 Sprague
Dawley female (250-300 g) rats were used. Rats were
divided into 4 groups (n:8). The first group was allocated
as the control group. All groups were left without water
for 16 hours except for the control group. Intramuscularly
(i.m.) following thirst, 50% glycerol solution was injected
into the muscles of both hind legs (equal amounts of total
volume found based on 8 mL/kg). Free diet and water
intake were provided after this injection. The second group
was given 2 mL of saline orally before creating the model.
The plant extract was dissolved in 2 mL of saline. Ferula
elacochyttis root extract was given orally 40 mg/kg and 80
mg/kg to the 3rd and 4th groups, tespectively before the
model is created. Blood and kidneys of the rats were
collected under anesthesia on average 24 hours after the
glycerol injection. Serum wurea, creatinine, NO and
nitrotyrosine parameters in kidney tissue of rats in all
groups were investigated.

Results and Conclusion: Only the 4th group differs
when the biochemical values are examined in general. NO
activity of all groups increased significantly compared to
the control group. In our study, limited protective effects
of Ferula elaeochytris plant were observed.

Keywords: Ferula elacochytris, acute renal failure, nitric
oxide, nitrotyrosine

Oz

Amag: Bobrek fonksiyonlarinin akut kaybi olarak da
nitelendirilen akut bébrek yetmezligi; renal fonksiyonlarin
saatler ve glinler igerisinde gerilemesi veya kaybi, bobrek
hasart nedeni ile nitrojenli artiklarn  atiblminin
gerceklesememesi, vicut stvi ve elektrolit dengesinin
korunamamast gibi belirtiletle bircok organ ve sistemi de
etkileyen bir hastaliktir. Nitrik oksit (NO) akut bobrek
yetmezligi patogenezinde Snemli rol oynamaktadir. Bu
calismada, Ferula elacochytris bitkisinin deneysel akut
bébrek yetmezligindeki koruyucu etkilerini arastirmak
amaclanmigtir.

Gereg ve Yontem: Calismamizda; 250-300 g agithiginda, 4
grupta 8’er adet olmak tizere 32 adet Sprague Dawley disi
sican  kullandlmistir.  Tlk grup kontrol grubu olarak
ayrilmustir, Tlk grup haric diger biitiin gruplar 16 saat susuz
brrakilmistir. Susuzlugu takiben intramuskuler (i.m.) olarak
%50’lik gliserol solisyonundan 8 ml/kg’a gére bulunan
toplam hacim esit miktarlarda her iki arka bacak kaslarina
enjeksiyon yapilmistir. Bu enjeksiyondan sonra serbest
diyet ve su alimi saglanmustir. 2. gruba model olusturmadan
6nce oral yolla 2 mL serum fizyolojik (SF), 3. ve 4. gruba
model olusturulmadan 6nce Ferula elacochytris kok
ckstresi sirast ile 40 mg/kg, 80 mg/kg 2 mL SF icinde
cozdurilerek oral yolla verilmistir. Gliserol
enjeksiyonundan ortalama 24 saat sonra siganlarin anestezi
altinda kan ve boébrekleri alinmustir. Tim  gruplardaki
sicanlara ait serum ure, kreatinin, bobrek dokusunda da
NO ve nitrotirozin parametreleri incelenmistir.

Bulgular ve Sonug: Genel olarak biyokimyasal degetlere
bakildiginda sadece 4. grupta farklilik belirlenmistir. Tdm
gruplarin NO aktivitesinin kontrol grubuna gére anlamls
derecede arttigr gozlemlenmigtir. Calismamizda  Ferula
elaeochytris bitkisinin sinirlt koruyucu etkileri gorilmustir.
Anahtar kelimeler: Ferula elacochytris, akut bobrek
yetmezligi, nitrik oksit, nitrotirozin
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Kronik hepatit B'li hastalarin serumunda NADPH oksidaz-1, apelin ve
8-izo-prostaglandin F» a diizeylerinin aragtirilmasi

Investigation of NADPH oxidase-1, apelin and 8-iso-prostaglandin F2 A levels in the

serum of patients with chronic hepatitis B
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Abstract

Purpose: It is known that free oxygen radicals ate
effective on the progression and development of chronic
viral hepatitis. NADPH oxidase-1 (NOX1) is an important
source of ROR in hepatocytes. 8-iso-prostaglandin F2« (8-
1s0-PGF2a) is the most sensitive indicator of oxidative
stress. In addition, apelin, the ligand of the endogenous
receptor of Angiotensin II receptor-like 1(APJ), is a
peptide associated with angiogenesis and inflammation. In
this study, different oxidative stress markers and the
relationship between apelin and the etiological factors of
chronic viral hepatitis were evaluated.

Materials and Methods: This study consists of 50
patients with chronic hepatitis B and a control group of 30
healthy individuals. NOX1, 8-iso-PGF2a and apelin levels
in blood samples taken from control and patient groups
were measured with commercial ELISA kits.

Results: Apelin, NOX-1 and 8-iso-PGF2« levels in serum
samples of patients with hepatitis B were significantly
higher than controls (p<0.05). In addition, Apelin, NOX1
and 8-iso-PGF2x levels showed significant differences
between hepatitis B stages (p<<0.05). There was a positive
correlation (r=0.3153 p<0.05) between NOX1 and 8-iso-
PGF2a« in patients with hepatitis B. A significant negative
correlation was found between these parameters and
apelin levels (r = -0.5531, p< 0.0001).

Conclusion: Oxidative stress can be defined as the key
mechanism of hepatitis B virus-induced pathogenesis.
Apelin, NOX1 and 8-iso-PGF2« levels differ between the
stages of Hepatitis B and this may contribute to fibrosis
progression.

Keywords:. Hepatitis B, Apelin, NOX1 and 8-iso-PGF2«x

Oz
Amag: Serbest oksijen radikallerinin kronik viral hepatitin
progresyonu  ve gelisimi tzerinde etkili oldugu

bilinmektedir. NADPH oksidaz-1 (NOX1) hepatositlerde
6nemli SOR kaynagidir. 8-izo-prostaglandin Fa, (8-izo-
PGF2,) oksidatif stresin en hassas gostergesidir. Bunun
yant sira, njiotensin benzeri reseptér 1 (APJ)’in endojen
reseptoriinin  ligandt  olan apelin, anjiyogenez ve
inflamasyonla iligkili bir peptittit. Bu ¢alismada, farkls
oksidatif stres belirtegleri ve apelin ile kronik viral hepatitin
etiyolojik faktdrleri arasindaki iliski degerlendirildi.

Gereg ve Yontem: Bu calisma, 50 kronik hepatit B’li hasta
ve 30 saglikli bireyden olusan kontrol grubundan
olusmaktadir. Kontrol ve hasta gruplarindan alinan kan
orneklerinde NOX1, 8-izo-PGFy, ve apelin diizeyleri ticari
ELISA kitleriyle 6l¢uldi.

Bulgular: Hepatit B'li hastalarin serum 6rneklerinde
apelin, NOX-1 ve 8-izo-PGFy, dizeyleri kontrole kiyasla
anlamli olarak daha yiksekti (p<0,05). Ustelik Apelin,
NOXI1 ve 8-izo-PGF», diizeyleri Hepatit B evreleri arasin
anlamli farkhiliklar gésterdi (p<<0,05). Hepatit B’li hastalar
NOX1 ve 8-izo-PGFa, arasinda porzitif bir korelasyon
(r=0,3153 p<0,05) bulunurken, bu parametreler ile apelin
diizeyleri arasinda anlamli sekilde negatif korelasyon
gosterdigi bulundu (r = -0.5531, p< 0,0001).

Sonug: Oksidatif stres, hepatit B virisinin indikledigi
patogenezin anahtar mekanizmasi olarak tanimlanabilir.
Apelin, NOX1 ve 8-izo-PGFz, diizeyleri, Hepatit B’nin
evreleri arasinda farklilik gostermekte ve bu durum fibrozis
progresyonuna katkida bulunabilmektedir.

Anahtar kelimeler: Hepatit B, Apelin, NOX1, 8-izo-
PGFy,
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Deneysel kolit modelinde koenzim Q10’un koruyucu etkinliginin kolon
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Abstract

Purpose: Inflammatory bowel disease (IBD) is a systemic
disease, with unknown etiology, believed to result from the
interaction between genetic and environmental factors and
intestinal immune factors. Recently, there is a significant
increase in prevalence of IBD but although many
experimental studies have been performed, no agent could
be found providing a complete cure in clinical pratice.
Oxidative stres and inflammation are considerable risk
factors in the pathogenesis of inflammatory bowel disease
(IBD). In this study we aimed to protect the effects of
coenzyme Q10 on intestinal epithelium in chronic colitis
induced rats.

Materials and Methods: This study was carried out by
dividing 24 male Wistar-albino rats weighing 200-220
grams into three groups. Rats were anesthetized with
ketamine. Then the operation started. Group 1 (Control):
1 mL of saline (0.9 %NaCl) was administered
intraperitoneaaly (IP) to the sham group. Group 2
(Colitis+Serum Physiological): The rats in the colitis group
were brought to the trendelenburg position with a 30
degree, the 8 mm catheter was positioned to extend 6 cm
from the rectal tract and rats were given 1 mL serum
physiological (0.9% NaCl at neutral pH) 1 mL pH 2.4 %4
acetic acid intrarectal (IR) administered concurently with
IP route. Group 3 (Colitis+Co Q10): The rats in the colitis
group were brought to the trendelenburg position with a
30 degree, the 8 mm catheter was positioned to extend 6
cm from the rectal tract and rats were given 1 mL coenzym
Q10 (10 mg/ml/kg!) 1 mL pH 2.4 % 4 acetic acid
intrarectal (IR) administered concurently with IP route. In
the end of the experiment, the tissues of bowel of each
three groups were extracted. In the bowel tissue, as
oxidative/nitrosative stres biomarkers, while the levels of
catalase (CAT), superoxide dismutase (SOD), reducted
glutathione (GSH), malondialdehide (MDA), nitric oxide

Oz

Amag: Inflamatuar bagirsak hastaliklari (IBH), etiyolojisi
belli olmayan, genetik ve gevresel faktorler ile intestinal
immun faktStler arasindaki etkilesim sonucu ortaya
ctktigina inanian sistemik hastalik grubudur. Son yillarda
IBH’da belirgin bir artis dikkati cekmektedir. Deneysel
olarak bir cok calisma yapilmasina ragmen, klinik pratikte
tam bir tedavi saglayabilen ajan bulunamamistir. IBH
patogenezinde, oksidatif stres ve inflamasyon énemli risk
faktotleridir. Bu calismada ratlarda asetik asit ile
olusturulan deneysel kolit modelinde koenzim Q10’un
koruyucu etkinliginin arastirilmasi amaglanmistir.

Gereg ve Yontem: Bu calisma 200-220 gr agithiginda 24
adet erkek Wistar-albino cinsi rat tzerinden ti¢ gruba
ayrilarak gergeklestirildi. Tum gruplardaki her bir rat
ketamin ile anestezi uygulandiktan sonta operasyona
baslandi. Grup 1 (Kontrol): Kontrol grubuna
intraperitonal (IP) yolla sadece serum fizyolojik 1 mlL
(%0,9 NaCl) verildi. Grup 2 (Kolit+Serum Fizyolojik
grubu): Kolit grubundaki ratlar 30o trendelenburg
pozisyonuna getirilerek 8 mm’lik kateter, rektal yoldan 6
cm ileriye uzanacak sekilde yerlestirilen ve ratlara 1 mL, pH
2.4, % 4&’liik asetik asit intrarektal (IR) olarak uygulanan ve
es zamanli olarak TP yoldan 1 mL serum fizyolojik (notr
pHda % 0.9’luk NaCl) verildi. Grup 3 (Tedavi grubu;
Kolit+CoQ10):  Kolit  grubundaki  ratlart 300
trendelenburg pozisyonuna getirilerek 8 mm’lik kateter,
rektal yoldan 6 cm ileriye uzanacak sekilde yerlestirilen ve
ratlara 1 mL, pH 2.4, % 4liik asetik asit intrarektal (IR)
olarak uygulanan ve es zamanl olarak TP yoldan 1 mL
koenzim Q10 (10 mg/ml/kg-1) verildi. Deney sonunda
her ti¢ grubun barsak dokulari ¢ikarildr. Barsak dokusunda
oksidatif/nitrozatif stres biyobelirtegleti olarak; katalaz
(CAT), superoksit dismutaz (SOD), rediikte glutatyon
(GSH), malondialdehit (MDA), Nitrik oksit (NO)
diizeyleri spektrofotometrik olarak Slgiiliirken, nitrotirozin
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(NO) were measured spectrometrically, the levels of
nitrotirozin (3-NT) were measured with ELISA. The
histopathological examination of tissues was conducted
with light microscope.

Results: While the levels of MDA, NO and 3-NT were
increased in the colitis group compared to control and
treatment groups, CAT, SOD and GSH levels were
significantly decreased (p <0.05). In our study
macroscopic damage was observed in all rats of the colitis
group. There was also no occured rat on evidence of
microscopic damage, epithelial cell loss, crypt abscess and
inflammatory cell infiltration. Our findings show that the
colitis model has been performed successfully.
Histopathologic examination showed that the treatment
group was lighter findings than the colitis group.
Conclusion:  Experimentally, when treated with
coenzyme Q10, it was ameliorated as histopathologic and
oxidative/nitrosative stress levels were significantly
reduced as biochemically in induced-colitis injury model
with 4% acetic acid.
Keywords:. Coenzyme Q10,
nitrosative/oxidative stress

colitis model, colon,
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(3-NT) dizeyleti ELIZA ile olculdi. Dokularin
histopatolojik incelenmesi 15tk mikroskopi ile yapildi.

Bulgular: Kolit grubunda kontrol ve tedavi gruplarina
gore MDA, NO, 3-NT diizeyleri artarken CAT, SOD ve

GSH duzeyleri anlamli  olarak azalmigtir  (p<0.05).
Caligmamizda  kolit grubundaki ratlarin  hepsinde
makroskobik  hasar gozlendi. Ayrica mikroskobik

hasarlanma bulgulart olan epitelyal hiicre kayby, kript absesi
ve inflamatuvar hiicre infiltrasyonu olusmayan denek
yoktu.  Bulgularimiz  kolit  modelinin  bagartyla
gerceklestigini gostermektedir. Histopatolojik incelemede
tedavi grubunda kolit grubuna gore s6z konusu bulgularin
daha hafif diizeyde oldugu gézlendi.

Sonug: Deneysel olarak %4’lik asetik asit ile olusturulan
kolit hasart modelinde koenzim Q10 ile tedavi
uygulandiginda histopatolojik olarak dizelme saglandigi ve
biyokimyasal olarak oksidatif/nitrozatif stres diizeylerinde
belirgin diizeyde azalma oldugu tespit edilmistir.

Anahtar kelimeler: Koenzim Q10, kolit modeli, kolon,
nitrozatif/oksidatif stres
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¢alisilan hemoglobin ve hematokrit degerlerinin kargilagtirilmasi
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Abstract

Purpose: In Neonatal Intensive Care Units (NICU),
serious life-threatening cases such as severe respiratory
failure, metabolic disorders, infection and asphyxia are
examined and treated. In addition to physical examinations
of patients, laboratory tests are very often used in order to
detect pathological conditions in a short time. Hemoglobin
and hematocrit values, which are
biochemistry tests, obtained from blood gas and venous
blood serum, which give results within a few seconds,
make a serious contribution to clinicians in the duration of
diagnosis and treatment. In this study, our aim is to
investigate the availability and reliability of tests by
studying hemoglobin and hematocrit values, which are
common parameters in capillary blood gas and venous
blood serum, using two different analyzer methods.
Materials and Methods: 200 patients 0-120 days in
Mersin  University Medical Faculty Hospital NICU
between 01.03.2018 and 01.01.2021 were included in the
study range for blood gas, capillary blood was taken into a
heparin tube and studied with whole blood; while for
venous blood, a biochemical tube with a gel was used and
serum obtained from venous blood was used after
centrifugation for 10 minutes at 4000 rpm. The study data
was obtained retrospectively from the hospital automation
system.

Results: Hemoglobin and hematocrit values, which are
common in serum biochemistry of venous blood, were
examined with capillary blood gas taken from patients in
NICU. Range of blood gas hemoglobin reference value
was 12-18 g/dL, range of hematocrit reference value was
32-56%, venous blood serum biochemistry reference value
was 10,7-17,1 g/dL for hemoglobin, and 33-55% for
hematocrit. Blood hemoglobin range was below the
reference range in 69 (34.5%) of cases, 39 (19.5%) of cases,
43 (21.5%) of patients according to the hematocrit value,

common from

Oz

Amag: Yenidogan yogun bakim iinitelerinde (YYBU)
siddetli solunum yetmezligi, metabolik bozukluklar,
enfeksiyon, asfiksi gibi hayati tehdit edici ciddi vakalarin
tetkik ve tedavileri yapilmaktadir. Hastalarin  fizik
muayenelerine ek olarak patolojik durumlarin kisa siirede
saptanmasinda  laboratuvar  testlerine  ¢ok  sik
basvurulmaktadir. Birka¢ saniye igetisinde sonug veren kan
gazt ve vendz kanin serumundan elde edilen biyokimya
testlerinden ortak olan hemoglobin ve hematokrit degerleri
klinisyenlere tani ve tedavi siiresinde ciddi katk: saglar. Bu
calismada amacimiz kapiller kan gazinda ve vendz kanin
serumunda ortak parametre olan hemoglobin ve
hematokrit degetlerinin farkl iki analizér yontemleriyle
calisthp  birbiri  yerine  kullanulabilirligi,  testlerin
gtvenirliligini arastirmaktir.

Gereg ve Yéntem: Calismaya Mersin Universitesi Tip
Fakiltesi Hastanesi YYBU’ de 01.03.2018 ile 01.01.2021
tarihleri arasinda yatan 0-120 giinlik 200 hasta dahil
edilmistir. Kan gaz1 icin kapiller kan heparinli tipe alinip
tam kan ile calisilirken, vendz kan i¢in jelli biyokimya tiipti
kullanilip 4000 rpm’ de 10 dakika santrifiij sonrast vendz
kandan elde edilen serum kullanilmistir. Calisma verileri
retrospektif olarak hastane otomasyon sisteminden elde
edilmistir.

Bulgular: YYBU’de yatan hastalardan alinan kapiller kan
gazt ile vendz kanin serum biyokimyasindaki ortak olan
hemoglobin ve hematokrit degerleri incelendi. Kan gazi
hemoglobin referans deger araligt 12-18 g/dL, hematokrit
referans  deger araligt %32-56, venéz kan serumu
biyokimya referans degeri hemoglobin i¢in 10,7-17,1 g/dL,
hematokrit i¢in de %33-55 baz alindi. Kan gaz
hemoglobin degeri, 69 (34,5%) olguda referans araliginin
altinda, 39 (19,5%) olguda referans araliginin tstiindeyken,
hematokrit degerine goére 43 (%21,5) hastada referans
degerinin altinda, 39 (%19,5) hasta da referans degerinin
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39 (19.5%) of patients were below the reference value and
39 (19.5%) patients were above the reference value. In a
sample of venous blood serum, it was found below the
reference value in 42 (21%) patients, above the reference
value in 50 (25%) patients, below the reference value in 57
(28.5%) patients, and above the reference value in 25
(12.5%) patients. In terms of gender, 92 (46%) female and
108 (54%0) male were found to be patients and an average
of 16.1 days of age.

Conclusion: Due to the more thorough investigation of
hemoglobin and hematocrit values studied by different
analyzer methods and the difference in these two test
results; it was estimated that it would be more appropriate
for clinicians to evaluate the result together with the results
of systemic comprehensive examination, and if it is
necessary, to repeat the test.

Keywords:. Neonatal, hemoglobin, hematocrit
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istiinde bulundu. Venéz kan serumu 6rneginde 42 (21%)
hastada referans degerinin altinda, 50 (%25) hastada
referans degerinin Ustiindeyken, 57 (%28,5) hastada
referans degerin altinda, 25 (%12,5) hastada ise tstinde
bulundu. Cinsiyet bakimindan incelendiginde 92 (%406) kiz,
108 (%54) erkek hasta ve yas olarak ortalama 16,1 giinlik
oldugu saptandi.

Sonug: Farklt analiz6r yontemleriyle calisilan hemoglobin
ve hematokrit degetlerinin daha kapsamlt aragtirilmast ve
bu iki test sonucunun farkliligindan dolayr klinisyenlerin
sistemik kapsamli muayene bulgulariyla birlikte sonucu
degerlendirmesinin ve gerekirse test tekrart yapilmasinin
daha uygun olacagi degerlendirilmistir.

Anahtar kelimeler: Yenidogan, hemoglobin, hematokrit
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Deneysel mesane iskemi reperfiizyon modelinde kakule (Elettaria
Cardomomum)’nin koruyucu etkisinin arastirilmasi: biyokimyasal ve
histopatolojik ¢alisma

Investigation of the protective effect of cardomom (Elettaria Cardomomum) in the
experimental bladder ischemia-reperfusion model: biochemical and histopathological
study
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Abstract

Purpose: Ischemia reperfusion injury is blamed for the
ctiopathogenesis of atherosclerosis, myocardial infarction,
neurodegenerative diseases and chronic liver diseases.
Cardamom (Elettaria cardamomum) is an aromatic plant
with antioxidant properties. It is aimed to investigate the
protective role of cardamom given as a treatment to rats in
the bladder ischemia-reperfusion model, which was made
for the first time and will be created experimentally,
biochemically and histopathologically.

Materials and Methods: The study was carried out in
Kahramanmaras ~ Siitgi  Imam  University Medical
Biochemistry Department. Rats were divided into 3
groups. Groups; only ischemia reperfusion group, sham
group and treatment group (50 mg / kg cardamom).
Cardamom extract and saline (0.9% NaCl) were started in
the treatment group, respectively, 1 day before the
ischemia-reperfusion injury was created in the sham group.
30 minutes of ischemia and 30 minutes of repefusion were
applied to the bladder with the aid of a clamp. At the end
of the experiment, the removed bladder tissue was divided
into two equal parts and one part was stored in
formaldehyde for histopathological analysis and the other
part was stored under suitable conditions for analysis of
biochemical parameters. In tissues for biochemical
analysis; Determination of malondialdehyde (MDA) levels,
catalase (CAT) and superoxide dismutase (SOD) activities
were done spectrophotometrically.

Results: Increased MDA levels including sham, decreased
SOD and CAT activities (p <0.001) and severe tissue
damage were observed in the I/R group (p <0.001). It was
observed that cardamom treatment significantly reduced

Oz

Amag:  Iskemi reperfiizyon hasart  atheroskleroz,
miyokardial ~enfarktiis, nérodejeneratif hastaliklar ve
kronik karaciger hastaliklarin etiopatogenezinden sorumlu
tutulmaktadir.  Kakule  (Elettaria ~ cardomomum),
antioksidan 6zellige sahip aromatik bir bitkidir. Ilk defa
yapimis olan ve deneysel olarak olusturulacak mesane
iskemi-reperfiizyon modelinde ratlara tedavi olarak verilen
kakule’ koruyucu biyokimyasal ~ ve
histopatolojik olarak aragtirilmasi amaglanmistir.

Gereg ve Yontem: Calisma, Kahramanmaras Siit¢ii imam
Universitesi Tibbi Biyokimya Anabilimdal’nda yapild:.
Ratlar 3 gruba ayrildi. Gruplar; sadece iskemi reperfiizyon
uygulanan grup, sham grubu ve tedavi grubu (50 mg/kg
kakule). Tedavi grubuna sham grubuna iskemi reperfiizyon
hasart olusturulmadan 1 giin 6nce strastyla kakule ekstrakts
ve serum fizyolojik (%00,9 NaCl) baslandi. Mesane’ye bir
klemp yardimiyla 30 dakika iskemi ve 30 dakika repefiizyon
uygulandi. Deney sonunda, ¢ikarilan mesane dokusu iki
esit parcaya boliinerek bir parcast formaldehit icerisinde
histopatolojik analiz icin, diger parcast ise biyokimyasal
parametrelerin  analizi icin uygun kosullarda sakland1.
Biyokimyasal analiz icin dokularda; malondialdehid
(MDA) duzeyleri, katalaz (CAT) ve superoksitdismutaz
(SOD) aktivitelerinin tayini spektrofotometrik olarak
yapild1.

Bulgular: I/R grubunda sham grubuna kiyasla MDA
dizeyleri artis, SOD ve CAT aktivitelerinde azalma (p
<0.001) ve ciddi doku hasarlanmasi gézlendi (p <0.001).
Kakule tedavisinin, mesane doku hasarint él¢tide azaltig
gozlendi. MDA diizeyleri sham grubunun diizeylerine

nin roluniin
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bladder tissue damage. MDA levels approached the levels
of sham group (p <0.001). Cardamom treatment also
increased SOD and CAT activities.

Conclusion: It was thought that cardomom treatment
might be effective in reducing distant tissue damage of
oxidative stress induced by bladder ischemia reperfusion.
Keywords:. Bladder, cardamom, elettatia cardamomum,
free radicals, ischemia reperfusion
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yaklastt (p <0.001). Kakule tedavisi ayrica SOD ve CAT
aktivitelerini de arttirds.

Sonug: Kakule tedavisinin mesane iskemi reperfiizyona
baglt olarak indiklenen oksidatif stresin doku hasarinin
azaltilmasinda etkili olabilecegi disiintildi.

Anahtar kelimeler: Elettaria cardomomum, kakule,
iskemi reperfiizyon, mesane, serbest radikaller
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Kudret Nar1 (Momordica Charantia L.)’nda antioksidan aktivitenin

arastirilmasi

Investigation of antioxidant activity in potency pomegranate (Momordica Charantia

L)
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Abstract

Purpose: Potency pomegranate (Momordica charantia L.),
is grown in the Akdeniz Region of our country. Within the
scope of many studies, it is known that potency
pomegranate has antidiabetic effect, antiulcer effect and
wound healing effect. In this context, the antioxidant
activity of momordica charantia L. popularly known as
potency pomegranate, was investigated.

Materials and Methods: Our study was carried out in
Kahramanmaras ~ Siitci  Imam  University Medical
Biochemistry Department. It was sent to the biochemistry
laboratory to investigate the antioxidant effect of the
potency pomegranate taken from the province of Hatay.
Potency pomegranate was studied by dividing into 5
groups. Groups; shell (outer) part, core patt, core layer
patt, core and core layer part, shell-core and core layer
(flesh) part. These groups were prepared, respectively, and
the determination of malondialdehyde (MDA) levels,
catalase (CAT) and superoxide dismutase (SOD) activities
as  oxidative  stress markers were  performed
spectrophotometrically.

Results: The lowest MDA level was observed in the core,
and the highest MDA level was observed in the meat part
of the core. It was observed that antioxidant activity was
also high in places where MDA levels were high in groups
other than the core. When SOD and CAT activities were
compared; the highest CAT activity was measured in the
meat part of the core, while the lowest was measured in the
core part (p<0.05). The highest SOD activity was
measured in the core and core flesh, while the lowest was
measured in the crust (p<0.05).

Conclusion: High antioxidant activity in areas with high
MDA levels in groups other than core may be related to
metabolic activity. The significant antioxidant activity of
potency pomegranate may be due to its phytochemical
content. Since there is no in vitro study examining the

Oz

Amag: Kudret nart (Momordica charantia L.), tlkemizde
Akdeniz Bélgesinde yetistirilmektedir. Bircok aragtirma
kapsaminda kudret narinin antidiyabetik etkisi, antitilser
etkisi, yara iyilestirici etkisinin bulundugu bilinmektedir.
Bu kapsamda halk arasinda kudret narir olarak bilinen
momordica charantia L.’nin antioksidan aktivitesi
arastirilmustir.

Gereg ve Yontem: Calismamiz Kahramanmarag Sttcl
Imam Universitesi Tibbi Biyokimya Anabilimdal’nda
yapidi. Hatay ilinden alinan kudret narinin antioksidan
etkisinin = aragtirilmast igin biyokimya laboratuvarina
gonderildi. Kudret nar1 5 gruba ayrilarak calisildi. Gruplar;
kabuk (dis) kismi, ¢ekirdek kismi, ¢ekirdek katmant kismi,
cekirdek ve ¢ekirdek katmani kismi, kabuk-gekirdek ve
cekirdek katmani (et) kismi seklindedir. Bu gruplar sirasiyla
hazirlanarak oksidatif stres belirteci olarak malondialdehid
(MDA) duzeyleri, katalaz (CAT) ve superoksitdismutaz
(SOD) aktivitelerinin tayini spektrofotometrik olarak
yapildi.

Bulgular: En disik MDA diizeyi cekirdekte, en yuksek
MDA diizeyi ¢ekirdegin et kisminda gozlendi. Cekirdek
disinda diger gruplarda MDA duzeyinin yiiksek oldugu
yerlerde antioksidan aktivitenin de yiiksek oldugu gézlendi.
SOD ve CAT aktiviteleri kargilagtirildiginda; en yiiksek
CAT aktivitesi ¢ekirdegin et kisminda 6l¢tliirken, en dusiik
cekirdek kisminda 6lgildi (p<<0,05). SOD aktivitesi en
yitksek ¢ekirdek ve cekirdek et kisminda Slgiliirken, en
distik kabuk kisminda 6l¢iilda (p<0,05).

Sonug: Cekirdek disinda diger gruplarda MDA diizeyinin
yitksek oldugu yerlerde antioksidan aktivitenin yiiksek
olmast metabolik aktivite ile ilgili olabilir. Kudret narinin
6nemli antioksidan aktiviteye sahip olmasi, fitokimyasal
iceriginden kaynaklanabilir. Literatiir taramalarinda kudret
narinin antioksidan etkisini inceleyen in vitro bir ¢alisma
bulunmadigindan bu ¢alisma ileride yapilacak olan
calismalara 151k tutacaktir.

Yazisma Adresi/Address for Correspondence: Biisra Citil Demirci, Kahramanmaras Siit¢ii Imam Universitesi Tip
Fakiiltesi, Biyokimya Anabilim Dali, Kahramanmarag, Turkey
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antioxidant effect of potency pomegranate in the literature
review, this study will shed light on future studies.

Keywords:. Momordica charantia L. oxidative stress,
potency pomegranate
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Anahtar kelimeler: Kudret nart, momordica charantia L.
oksidatif stres
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HbH hastalig1 ve genetik danigmanlik

HbH disease and genetic counselling
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Abstract

Purpose: Alpha thalassemia is a genetic disease
characterized by insufficient expression or definite absence
of a-globin chain. Three large deletions and two small
deletions have been characterized in our country. In
addition to deletions, two different PolyA mutations on
the a2-globin gene (xa/oTa), 5nt deletion and an unstable
hemoglobin molecule (Hb Adana variant), expressed by
the al-globin gene (xa/aaT), have been reported. Mote
than ten different combinations of a-thal-1 and a-thal-2 (-
-/-o) or HbH genotypes with point mutations (--/aTo of -
-/aaT) were determined. Our aim in this study to
emphasize the importance of providing genetic
counselling to families with alpha thalassemia carrier and
to report different combinations.

Materials and Methods: DNA was isolated from the
blood samples of 5 children who admitted to Cukurova
University Balcalt Hospital and had severe anemia (Hb <9,
MCV <70) as a result of blood count and their families.
HbA; values were measured by HPLC. Gene deletions
were determined by gap PCR.

Results: Genotype of the Family I: Mother (-a37/00),
father (--205/ar), 1st child (-037/--205), 2nd child (-03.7/ ),
Family IT: Mother (-a37/o0), father (--205/aa), 1st child (-
o37/--205) 2. child (-«37/--205), Family III: Mother (-
205/qa), father (-037/ac), 1st child (-037/--205), 2nd child
(--205/0wr), 3td child (--205/a0r) and Family IV: Mother (-
037/ o), father (—-Medl /qer), child (--Medl/-37),
Conclusion: When two families (II and III) are compared,
the family III have two children with HbH disease.
Keywords:. HbH, Alpha thalassemia

Oz

Amag: Alfa talasemi, o-globin zincirinin yetersiz
sentezlenmesi veya kesin yoklugu ile karakterize genetik bir
hastaltktir. Ulkemizde t¢ biiyitk delesyon ve iki kiiciik
delesyon karakterize edilmistir. Bunlara ek olarak a2-globin
geni tzerinde (oot/oTar) iki farkli PolyA mutasyonu, 5nt
delesyon ve al-globin geni tarafindan sentezlenen
(oor/ooT) dayaniksiz bir hemoglobin molekili olan Hb
Adana varyanti rapor edilmistir. Ondan fazla farkli o-thal-
1 ve a-thal-2 kombinasyonu (--/-«) veya nokta
mutasyonlarin bitlikte oldugu (--/a%a or --/aa™) HbH
genotipi belitlenmistir. Bu ¢alismadaki amacimiz; alfa
talasemi tastyictigt bulunan ailelere genetik danismanhk
verilmesini ve farkli kombinasyonlart ortaya koymaktir.
Gereg ve Yontem: Cukurova Universitesi Balcali
Hastanesine bagvuran, kan sayimi sonucu agir anemi
gorilen (Hb <9, MCV<70) 5 ¢ocugun ve ailelerinin kan
Srneklerinden DNA izole edildi. HPLC ile HbA; degetleri
olciildd, gap PCR ile gen delesyonlart belirlendi.
Bulgular: I. Ailenin genotipi: Anne (-037/aa), baba (-
205/qa), 1. cocuk (-a>7/--205) 2. cocuk (-037/acr), II.
Ailenin Genotipi: Anne(-a37/aa), baba (--205/aa), 1. cocuk
(-a37/--205) 2. cocuk (-037/--205) TII. Aile Genotipi: Anne
(--205/aax), baba (-a37/aar), 1. cocuk (-037/--205), 2. Cocuk
(--205/ o), 3. Cocuk (--205/aar), IV. Ailenin Genotipi: Anne
(-a>7/0er), baba (--Medl/qq), Cocuk (--Medl/-o3.7) olarak
bulunmustur.

Sonug: {ki aile (II ve I1II) karsilastirildigt zaman 3. ailenin
iki tane HbH hastasi ¢ocu@a sahip oldugu goriilmektedir.

Anahtar kelimeler: HbH, Alfa talasemi

Anabilim Dali, Adana, Turkey

Yazisma Adresi/Address for Correspondence: Yusuf Dégiis, Cukurova Universitesi Tip Fakiiltesi, Tibbi Biyokimya



https://orcid.org/0000-0002-0918-0621
https://orcid.org/0000-0002-4668-0852

Cukurova Medical Journal
CUKUROVA UNIVERSITESI TIP FAKULTESI

SOZEL SUNUM / ORAL PRESENTATION

Cukurova Med ] 2022;47(Ozel Say1 1):12

Alig gekirdegi yaginda yag asitlerinin kromatografik analizi

Chromatographic analysis of fatty acids in hawthorn seed oil
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Abstract

Purpose: The diseases in which hawthorn fruit has been
used for therapeutic purposes from past to present are
especially cancer, type II diabetes, asthma, infectious
diseases, high blood pressure, cardiological disorders and
digestive system disorders. The data obtained from the
studied parts of the fruit also revealed the need for new
studies on this subject. In order to have complete
information about the fruit, data obtained from studies
with different parts of this fruit are needed. The aim of this
study is to determine the fatty acid composition in the oil
obtained from the fruit seed and to shed light on the parts
related to the lipid structure of the seed.

Materials and Methods: In this study, after drying the
seeds obtained from the hawthorn fruit collected in the
season, the oil was extracted by the soxhlet extraction
method. Extracted oil was prepared as methyl esters
according to TS EN ISO 12966-2: 2017-12 method and
analyzed in Flame Ionization Gas Chromatography
(GC/FID) device.

Results: The fatty acid composition of hawthorn seed oil
was investigated. The contents and the proportions of the
measured oil were as follows; caproic acid 0.11%, caprylic
acid 0.59%, capric acid 0.03%, myristic acid 0.14%,
palmitic acid 15.51%, palmitoleic acid 0.31%, stearic acid
2.95%, oleic acid 50.75%, linoleic acid 26.19%, arachidic
acid 1.98%, linolenic acid 0.16%, gadoleic acid 0.63%.
Conclusion: It has been evaluated that hawthorn seed oil
is a vegetable oil with a high potential of palmitic acid, oleic
acid, linoleic acid, which has been proven by many studies
to be beneficial for human health, and more
comprehensive studies should be done to associate it with
human health. Studies on refining and purity on the
obtained oil can be expanded.

Keywords:. Lipid, fatty acids, oleic acid

Oz

Amag: Ali¢ meyvesinin ge¢misten giiniimuze tedavi amaclt
kullamldig: hastaliklar arasinda Ozellikle kanser, tip 1I
diyabet, astim, enfeksiyéz hastaliklar, yiiksek tansiyon,
kardiyolojik rahatsizliklar ve sindirim sistemi rahatsizliklar
bulunmaktadir. Meyvenin aydinlatilan kisimlarinda elde
edilen veriler bu konuda yapilacak olan yeni ¢alismalara
olan ihtiyact da ortaya koymustur. Bir meyve hakkinda tam
olarak bilgi sahibi olunabilmesi i¢in bu meyvenin farkl
kisimlart ile yapilan calismalardan elde edilen verilere
ihtiya¢  duyulur. Bu c¢alismada amag,
¢ekirdeginden  elde  edilen  yagda  yag
kompozisyonunun tespit edilerek ¢ekirdegin lipid yapistyla
ilgili kisimlarin aydinlatilmasidur.

Gereg ve Yontem: Bu calismada, mevsiminde toplanmis
olan ali¢ elde edilen ¢ekirdeklerin
kurutulduktan sonra soxhlet ekstraksiyon yontemi ile yagt
cikarilmistir. Cikartlan yag TS EN ISO 12966-2: 2017-12
metoduna gbre metil estetleri olarak hazitlanmis ve Alev
Iyonizasyonlu Gaz Kromatografi (GC/FID) cihazinda
analiz edilmistir.

Bulgular: Ali¢ ¢ekirdegi yaginin yag asitleri kompozisyonu
incelendi. Olgiilen yagin igerigi ve oranlart; kaproik asit
0.11%, Kaprilik asit 0.59%, kaprik asit 0.03%, miristik asit
0.14%, palmitik asit 15.51%, palmitoleik asit 0.31%, stearik
asit 2.95%, oleik asit 50.75%, linoleik asit 26,19%, arasidik
asit 1.98%, linolenik asit 0.16%, gadoleik asit 0,63% olarak
saptandi.

Sonug: Ali¢ gekirdegi yaginin insan sagligina faydali oldugu
pek cok calisma ile kanitlanmis olan palmitik asit, oleik asit,
linoleik asit potansiyeli yitksek bir bitkisel yag oldugu ve
insan saghgt ile iliskilendirilmesinde daha kapsamli
calismalar yapilmasi gerektigi degerlendirilmistir. Elde
edilmis olan yag tzerinde rafinasyon ve saflikla ilgili
calismalar genisletilebilir.

Anahtar kelimeler: Lipid, yag asitleri, oleik asit

meyvenin
asitleri

meyvesinden
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Mukopolisakkaridoz hastalarinda korneal biyomekanik 6zelliklerin

degerlendirilmesi

Evaluation of corneal biomechanical properties in  patients  with
mucopolysaccharidosis
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Abstract

Purpose: Evaluation of corneal biomechanical properties
and comparison of intraocular pressure (IOP) values
measured by different methods in patients with
mucopolysaccharidosis (MPS).

Material and Methods: MPS cases and healthy
volunteers as the control group were prospectively
included in the study. Corneal clouding was graded in MPS
cases. In all cases, IOP was measured with non-contact
tonometry (NCT), goldman applanation tonometry
(GAT), and Cotvis ST® (CST). Corneal biomechanical
properties were examined with Corvis ST®.

Results: The mean age was 13.2£5.3 in the MPS cases (10
eyes of 10 cases [6 females, 4 males]) and 12.5%4.7 years in
the control group (10 eyes of 10 cases [6 females, 4 males)).
There was no significant difference between the groups in
terms of age, gender and IOP values (p>0.05 for all). In
the MPS group, 3 cases had clear cornea, 6 cases had mild
and 1 case had moderate corneal clouding. Seven cases
were being followed up with Type 4A, 2 cases with Type
1, and 1 case with Type 2 MPS. While correlations were
found between all IOP measurement methods in healthy
subjects (p<<0.05 for all), only a weak correlation was found
between NCT and GAT in MPS cases (p=0.308,
correlation  coefficient=0.359). In the biomechanical
evaluation, the mean stiffness parameter applanation -1
(SP-AT) (94.3%18.9; 109.2£15.0, respectively; p=0.035)
and  stress-strain index (SSI) (1.0£0.2; 1.1£0.1,
respectively; p=0.033) values were lower and the
deformation amplitude (DA) was higher (1.0£0.1; 0.9£0.1,
respectively; p=0.024) in the MPS group compared to the
control group.

Conclusions: Changes in biomechanical properties in
corneal pathologies are important because they affect
intraocular pressure measurements. The differences

Oz

Amag: Mukopolisakkaridoz (MPS) hastalarinda korneal
biyomekanik 6zelliklerin -~ degetlendirilmesi ve farklt
yontemlerle 6lgilen géz ici basing (GIB) degerlerinin
karsilastirilmast.

Gereg ve Yontem: Calismaya MPS olgulart ve kontrol
grubu olarak saglikli goniilliler prospektif olarak dahil
edildi. MPS olgularinda kornea bulanikligi derecelendirildi.
Tim olgularda GIB, non-kontakt tonometre (NKT),
goldman aplanasyon tonometresi (GAT) ve Corvis ST®
(CST) ile olgiildi. Korneal biyomekanik 6zellikler Corvis
ST® ile incelendi.

Bulgular: Yas ortalamast MPS olgularinda (10 olgunun [6
kadin, 4 erkek] 10 gozit) 13.2%5.3 iken, kontrol grubunda
(10 olgunun [6 kadin, 4 erkek] 10 gozi) 12.5+4.7 idi.
Gruplar arasinda yas, cinsiyet ve GIB degerleri agisindan
anlamli fark gérilmedi (timi icin p>0,05). MPS grubunda
3 olguda kornea saydam iken, 6 olguda hafif, 1 olguda ise
orta derecede kornea bulanikligt mevcut idi. Yedi olgu Tip
4A, 2 olgu Tip 1, 1 olgu ise tip 2 MPS tanust ile takip
edilmekte idi. Saglikl olgularda tim GIB él¢iim yontemleri
arasinda korelasyon saptanirken (timi icin p<0,05) MPS
olgularinda sadece NKT ile GAT arasinda zayif bir

korelasyon  oldugu gorildi  (p=0,308, korelasyon
katsay1s1=0,359). Biyomekanik degetlendirmede MPS
grubunda kontrol grubuna gére ortalama sertlik

parametresi aplanasyon -1 (SP-Al) (sirastyla, 94.3118.9;
109.2+15.0; p=0,035) ve stres-gerinim indeksi (SSI)
(strastyla, 1.0£0.2; 1.1£0.1; p=0.033) degerleri daha dusiik,
deformasyon amplitidii (DA) ise daha yiiksek (strastyla,
1.0£0.1; 0.9£0.1; p=0.024) bulundu.

Sonug: Korneal patolojilerde biyomekanik 6zelliklerdeki
degisimler, gbz ici basing Slgtimlerini etkilemesi nedeniyle
onemlidir. MPS olgularinda  SP-A1, SSI ve DA
degerlerinde kontrol grubuna gére saptanan farklhiliklar, bu
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detected in SP-A1, SSI and DA values in MPS cases
compared to the control group indicate that the cornea is
biomechanically weaker in these cases. The lack of a strong
correlation between IOP values measured by different
methods in MPS cases may make it difficult to follow these
cases in terms of glaucoma.

Keywords:. Corneal biomechanical properties, corvis ST,
glaucoma, intraocular pressure, mucopolysaccharidosis.
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olgularda korneanin biyomekanik olarak daha zayif
oldugunu gostermektedir. MPS  olgularinda  farkl
yontemlerle Slgillen GIB degerleri arasinda giicli bir
korelasyon bulunmamast bu olgularin glokom yéntnden
takibini giiclestirebilir.

Anahtar kelimeler: Corvis ST, glokom, g6z ici basinci,
korneal biyomekanik 6zellikler, mukopolisakkaridoz.
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Abstract

Purpose: The outbreak of SARS-CoV-2 infection has
been named as Coronavirus Disease 2019 (Covid-19) by
the World Health Organization (WHO). Covid-19 spread
rapidly to many countries and was officially declared a
pandemic by WHO on March 11, 2020, killing more than
4000 people. The disease is highly contagious and has
many symptoms. Among the routine tests requested for
Covid-19 patients, complete blood count parameters,
especially leukocytes and lymphocytes, came to the fore,
since the main reason was infection and the test was easy
to apply. In addition, C-Reactive Protein (CRP) and
ferritin tests are other parameters used, which give an idea
for the evaluation of the inflammatory process and
cytokine storm. D-dimer test, which is a product of fibrin
degradation, is widely used in the evaluation of the
complications of the disease. In our study, it is planned to
detect and evaluate the changes in the biochemical data of
patients caused by Covid-19, which causes so many
symptoms. For this reason, it is aimed to discuss the
diagnostic and prognostic competencies of the disease by
highlighting certain parameters that may contribute to the
diagnosis, treatment and prediction of the prognosis of the
disease.

Materials and Methods: Patients with Covid-19
infection who applied to Sani Konukoglu Practice and
Research Hospital between March 2020 and June 2021
were included in our study. The data of the patients, which
were taken within the scope of routine examinations, were
obtained with the approval of the Ministry of Health and
the Non-Interventional Ethics Committee of SANKO
University. By examining the biochemical data of all
patients with Covid-19 infection, patients who requested
all the parameters we will use in our study were selected (n:
72). Demographic and ferritin, CRP, D-dimer, leukocyte
and neutrophil parameters of the patients were analyzed
retrospectively.

Oz

Amag: SARS-CoV-2 enfeksiyonu salgini, Diinya Saglhk
Orgiitii (DSO) tarafindan Coronavirus Hastaligi 2019
(Covid-19) olarak adlandiridmistir. Covid-19 hizla birgok
tlkeye yayilmis ve 11 Mart 2020 tarihinde 4000’den fazla
insanin Sliimiine yol agmastyla DSO tarafindan bu tarihte
resmen pandemi olarak ilan edilmistir. Hastalik oldukea
bulasicidir ve bir¢ok belirtisi bulunmaktadir. Covid-19
hastalart icin istenen rutin testler icinde asil nedenin
enfeksiyon olmast ve testin kolay uygulanabilir olmast
nedeniyle tam kan sayimi parametreleri ve bunlardan
Ozellikle 16kosit ve lenfosit 6n plana ctkmistir.  Ayrica
inflamatuvar sitokin firtinasinin
degerlendirilmesi agisindan fikir veren C-Reaktif Protein
(CRP) ve ferritin testleri kullanilan diger parametrelerdir.
Hastaligin Szellikle komplikasyonlarinin
degerlendirilmesinde fibrin yikim triint olan D-dimer testi
yaygin olarak kullandmaktadir. Calismamizda bu kadar
fazla semptoma sebep olan Covid-19’un hastalarin
biyokimyasal verilerinde yol actg1 degisikliklerin tespiti ve
degerlendirilmesi planlanmustir. Bu nedenle ¢alismada,
hastaligin tani, tedavi, prognozunu o6ngérmede katki
saglayabilecek belli basht parametreler 6n plana ¢ikarilarak
tanisal ve prognostik yeterliliklerinin  ele alinmast
amaclanmustir.

Gereg ve Yontem: Calismamiza Mart 2020-Haziran 2021
tarihleri arasinda Sani Konukoglu Uygulama ve Arastirma
Hastanesi’ne basvuran Covid-19 enfeksiyonlu hastalar
dahil edildi. Hastalarin rutin tetkikler dahilinde alinan
verilerine Saglik Bakanligrrndan ve SANKO Universitesi
Girisimsel Olmayan Etik Kurulu’ndan onay alnarak

stirecin ve

ulasldi.  Tim  Covid-19  enfeksiyonlu  hastalarin
biyokimyasal ~ verileri  incelenerek  ¢alismamizda

kullanacagimiz parametrelerin tamaminin istemi yapilan
hastalar secildi (n:72). Hastalarin demografik ve ferritin,
CRP, D-dimer, 16kosit, nétrofil parametreleri retrospektif
olarak incelendi.

Biyokimya Anabilim Dali, Gaziantep, Turkey
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Results: Twenty-one (29.1%) of the patients were female
and fifty-one (69.9%) were male. The mean age of female
patients was 53.641+13.8 years, and the mean age of male
patients was 51.7221.2 years. It was determined that all
patients had a high increase in ferritin, CRP, D-dimer
values. However, a significant decrease was observed in
lymphocyte values. Lymphopenia was found in most of
the patients evaluated.

Conclusion: We think that the results of our study will
support other studies to be carried out and contribute to
the literature for a more detailed evaluation of Covid-19.
Keywords:. Covid-19, lymphocyte, ferritin, C-reactive
protein, D-dimer, leukocyte
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Bulgular : Hastalarin 21°i kadin (% 29.1), 51’1 erkekti (%
69.9). Kadin hastalarin yas ortalamast 53.64+13.8 yil, erkek
hastalarin yas ortalamast 51.7221.2 yildi. Tim hastalarin
ferritin, CRP, D-dimer degerlerinde yitksek oranda bir artis
oldugu belirlendi. Bununla beraber lenfosit degerlerinde ise
ciddi oranda bir dists gozlendi. Degerlendirmeye tabii
tutulan hastalarin gogunda lenfopeni tespit edildi.

Sonug: Calismamizin sonuglarinin yapilacak olan diger
calismalara destek olacagini ve Covid-19’un daha detaylt
degerlendirilmesi adina literatiire katkida bulunacagint
digtinmekteyiz.

Anahtar kelimeler: Covid-19, lenfosit, ferritin, C-reaktif
protein, D-dimer, 16kosit
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Abstract

Purpose: Since the beginning of the novel coronavirus
(SARS-CoV-2) disease epidemic, there has been increased
interest in finding a potential therapeutic agent for
coronavirus disease. Given the time in drugs for the life-
threatening condition of COVID-19, computational
methods for drug reuse have been the best method for
selecting a drug from the list of approved drugs. The
number of studies on calculation methods for drug reuse
in COVID-19 has gradually increased. In our study, a
general search for COVID-19 was aimed with computer-
assisted drug models from existing antiviral drugs.
Materials and Methods: A scarch was made for antiviral
drugs in the PubChem database and antiviral drugs such as
Bictegravir, Emtricitabine, Entecavir, Lamivudine,
Tenofovir, Zidovudine, Favipiravir, Hydroxychloroquine,
Lopinavir, Oseltamavir, Remdevisir, Ribavirin, Ritonavir
were included in our study. The protein structure of Sars-
Cov-2 Main Protease (PDB ID: 6LLU7) was taken from the
Protein Data Bank (www.rcsb.org) system and included in
our study. Molecular docking was performed using
AutoDock/Vina, a computational docking program.
Protein-ligand interactions were performed with the
AutoDock Vina program. 3D visualizations were made
with the Discovery Studio 2020 program.

Results: According to the molecular docking results, the
binding free energies of Bictegravir, Emtricitabine,
Entecavir, Indinavir, Lamivudine, Tenofovir, Favipiravir,
Hydroxychloroquine, Lopinavir, Oseltamavir, Remdevisir,
Ribavirin, Ritonavir to the 6LLU7 protein structure are -9.4,
-5.8,-6.7, respectively. 5.7, -6.1, -6.6, -4.8, -6.0, -7.5, -G.5, -
7.8,-6.2, -6.9 kcal/mol.

Conclusion: Clinical studies on antiviral drugs used in
Covid 19 have not been done much. Therefore, in this

Oz

Amag:  Yeni (SARS-CoV-2)  hastaligt
salgininin baglangicindan bu yana, koronaviriis hastalig
icin potansiyel bir terapétik ajan bulmaya yonelik ilgi
artmistir. COVID-19'un hayatt tehdit eden durumu icin
ilaglarda zaman g6z éniine alindiginda, Tlaglarin yeniden
kullanim  amacina  yonelik  hesaplamali  yéntemler,
onaylanmus ilaglar listesinden bir ilag se¢mek icin en iyi
yontem olmugtur. COVID-19'da ilacin yeniden kullanim
amacina yonelik hesaplama yontemleri ile ilgili caligmalarin
saytst giderek artmustir. Calismamizda mevcut antiviral
ilaclardan bilgisayar destekli ila¢ modellemeleri ile
COVID-19 i¢in genel bir arayis amaglanmigtir.

Gere¢ ve Yontem: PubChem veritabaninda antiviral
ilaglar icin bir arama yapild: ve antiviral 6zellikte olan
Bictegravir, Emtricitabine, Entecavir,
Lamivudine, Tenofovir, Zidovudine, Favipiravir,
Hydroxychloroquine, Lopinavir, Oseltamavir, Remdevisir,
Ribavirin, Ritonavir ilaglart calismamiza dahil edildi. Sars-
Cov-2 Main Proteazin protein yapist (PDB ID:6LU7)
Protein Data Bank (www.rcsb.org) sisteminden alinarak
calismamiza dahil edildi. Protein-ligand etkilesimleri
AutoDock Vina programi ile yapildi. 3 boyutlu
gorsellestirmeler ise Discovery Studio 2020 programi ile
gerceklestirildi.

koronavirus

Indinavir,

Bulgular: Molekiller yerlestirme sonuclarina  gore
Bictegravir, Emtricitabine, Entecavir,  Indinavir,
Lamivudine, Tenofovir, Zidovudine, Favipiravir,

Hydroxychloroquine, Lopinavir, Oseltamavir, Remdevisir,
Ribavirin, Ritonavir ilaglarinin 6LU7 protein yapisina
baglanma serbest enetjileri sirastyla -9.4, -5.8, -6.7, -3.5, -
5.7, -6.1, -6.6, -4.8, -6.0, -7.5, -6.5, -7.8, -6.2, -6.9
kcal/moldiir.

Sonug: Covid 19 da kullanilan antiviral ilaglar ile ilgili klinik

Dali, Mersin, Turkey
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study, according to the results of molecular docking of
antiviral drugs with the target protein Sars Cov-2 Main
Protease (PDB ID: 6LU7); Bictegravir (-9.4 kcal/mol),
Entecavir (-6.7 kcal/mol), Tenofovir (-6.1kcal/mol),
Zidovudine (-6.6 kcal/mol), Lopinavir (-7.5 kcal/mol),
Oseltamavir (-6.5 keal) /mol), Remdevisir (-7.8 kcal/mol),
Ribavirin (-6.2 kcal/mol), Ritonavir (-6.9 kcal/mol)
antiviral drugs have high binding affinities. We think that
anti-viral drugs with high binding affinities can be used
more in clinical studies in sars cov2 main protease (PDB
ID: 6LU7) and will lead to the synthesis of new antiviral
drugs.

Keywords: Sars-Cov-2 main protease, antiviral drugs,
molecular docking
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calisma ¢ok fazla yapilamamugtir. Bu yiizden bu ¢alismada
antiviral ilaglarin hedef protein Sars Cov-2 Main Protease
(PDB ID: 6LU7) ile molekiler kenetlenme sonuglarina
gore;  Bictegravir (9.4  kcal/mol), Entecavir (6.7
kcal/mol), Tenofovir(-6.1kcal/mol), Zidovudine (-6.6
kcal/mol), Lopinavir (-7.5 kcal/mol), Oseltamavit(-6.5
kcal/mol), Remdevisit(-7.8 kcal/mol), Ribavirin(-6.2
kcal/mol), Ritonavir(-6.9 kcal/mol) antiviral ilaglarinin
baglanma aiffiniteleri yiksek bulunmustur. Baglanma
affiniteleri yiiksek buldugumuz anti viral ilaglarin sars cov2
main protease (PDB ID:6LLU7)da daha ¢ok klinik
calismalarda kullanilabilir olabilecegini ve yeni antiviral
ilaclarin sentezleri icin Snciilitk edecegini disinmekteyiz.
Anahtar kelimeler: Sars-Cov-2 ana proteaz, antiviral
ilaglar, molekiiler yerlestirme
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Three months of COVID -19 outbreak at Tokat State Hospital
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Abstract

Purpose: The SARS-CoV-2 epidemic, which is effective
all over the wotld, has recently attracted the attention with
the increase in the number of cases in Turkey, especially in
the Black Sea region. In this study, it was desired to
compare the epidomiology and clinical features of patients
with a history of hospitalization with Covid-19 according
to variant types.

Materials and Methods: In the study, the data of the
patients with positive RT-PCR results who were
hospitalized in Tokat State Hospital between 01.06.2021
and 25.08.2021 were analyzed. The cases were compared
with the chi-square test according to age, gender and
chronic diseases. In addition, Covid-19 patients with and
without variant mutations were selected as follows: 23
without variants, 23 with alpha and 23 with delta
mutations, and leukocyte, hemoglobin, eosinophil,
neutrophil, glucose, AST, ALT, LDH, CRP and troponin
I values were compared using One-way-ANOVA and
Kruskall Wallis statistical methods.

Results: A total of 526 patients were hospitalized in Tokat
State Hospital in a 3-month period, and 395 (75.1%) of the
patients had positive Covid-19 RT-PCR results. 190
(48.1%) of the cases were male and 205 (51.9%) were
female. The distribution by age groups was as follows: 32
(8.1%) between the ages of 0-18, 63 (15.9%) between the
ages of 18-45, 93 (23.5%) between the ages of 45-65 and
207 (52.4%) 65 years and above. Among the cases with
Covid-19, 169 (64.28%) hypertension, 66 (16.7%)
ischemic heart disease, 16 (4.1%) chronic renal failure, 48
(12.2%) COPD, 86 (21.8%) diabetes, 5 (1.3%) cancer and
209 (52.9%) pneumonia cases have been observed. Variant
was detected in 83 (21%) of these cases, where alpha
variant was observed in 45 (11.4%) cases and delta variant
was observed in 38 (9%) cases. Variants were found to
differ in leukocyte, neutrophil, and eisonophil values

Oz

Amag: Tim Diinyada etkili olan SARS- CoV-2 salgint
Turkiye’de son zamanlarda 6zellikle Karadeniz bolgesinde
vaka sayilarinin artist ile gbze carpmaktadir. Bu ¢alismada
Covid-19 ile hastaneye yatis 6ykiisi bulunan hastalarin
epidomiyolojisi ve klinik 6zellikleri varyant tiplerine gore
kiyaslanmak istenilmistir.

Gereg ve Yontem: Arastirmada 01.06.2021-25.08.2021
tarihleri arasinda Tokat Devlet Hastanesinde yatmakta olan
RT-PCR sonuglart pozitif ¢tkan hastalarin verileri analiz
edilmistir. Olgular yas, cinsiyet ve kronik hastaliklarina gore
chi-square testi ile kiyaslanmustir. Ayrica 23 varyantsiz, 23
alfa ve 23 delta mutasyonuna sahip Covid-19’lu hasta
secilerek 16kosit, hemoglobin, eozinofil, nétrofil, glukoz,
AST, ALT, LDH, CRP ve troponin I degerleri One-way-
ANOVA ve Kruskall Wallis istatistiksel y6ntemleri
kullanilarak karsilastirilmistir.

Bulgular: 3 aylik dénemde Tokat Devlet hastanesine
toplamda 526 hasta yatis yapmus olup hastalarin
395(%75.1) ‘inin Covid-19 RT-PCR sonucu porzitiftir.
Olgularin  190(%48.1)’1n1 erkek  ve 205(%51.9)1 ise
kadindir; yas gruplarina gore dagihimlar: da 0-18 yas arast
32(%8.1), 18-45 yas arast 63(%15.9), 45-65 yas aras1 93
(%23.5) 65 yas ve tzeri 207(%52.4)dir. Covid-19’lu
olgularin 169(%064.28)’u hipertansiyon, 66(%16.7) iskemik
kalp hastaligi, 16(%4.1)’sinda kronik boébrek yetmezligi,
48(%012.2) koah, 86(%21.8) diabet, 5(%1.3)’inde kanser ve
209(%52.9)  pnémoni  gorilmistir. Bu  olgularin
83(%21)’tunde varyant tespit edilmis olup 45 (%11.4)
olguda alfa, 38 (%09) olguda ise delta varyantt gézlenmistir.
Varyantlar 16kosit, nétrofil, eizonofil degerleri tzerinde
farklilasmaktadir (p<0.05); hemoglobin, glukoz, ast, alt,
Idh, crp, troponin I  degerleri zerinde ise
farklilasmamaktadir(p>0.05).

Sonug: Hastaneye yatis oranlari ile yas dagilimlari arasinda
istatistiksel ~ olarak  anlamli  farkliliklarin  oldugu

Fakdltesi, Biyokimya Anabilim Dali, Tokat, Turkey
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(p<0.05); however they did not differ in hemoglobin,
glucose, AST, ALT, LDH, CRP, and troponin I values
(p>0.05).

Conclusion: It was determined that there were statistically
significant differences between hospitalization rates and
age distributions (p<0.05). While a statistically significant
difference in leukocytes, neutrophils and eosinophils was
observed among the variants; it was determined that the
variants did not affect the biochemical parameters.
Keywords:. Covid-19, epidemiology, One-way-ANOVA,
Kruskal Wallis
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belirlenmigtir(p<0.05). Varyantlar arasinda istatistiksel
olarak 16kosit, noétrofil, eozinofil anlamli bir fark
gozlenitken; varyantlarin  biyokimyasal — parametreler
tzerine etki etmedigi belirlenmistir.

Anahtar kelimeler: Covid-19, epidomiyoloji, One-way-
ANOVA, Kruskall Wallis
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Abstract

Purpose: Plants show antioxidant properties with various
phytochemicals they contain. It is also known that many
plants have antioxidant properties as well as antibacterial
agents. After the resistance of microorganisms to
antimicrobial drugs, especially antibiotics, became a clinical
problem, people turned to natural antimicrobial and
antioxidant plant studies and studies on this subject
accelerated. With this research, antioxidant and
antibacterial activities of some plants growing naturally in
Kahramanmaras region were determined. The antioxidant
and antibacterial properties of methanolic extracts derived
from aerial parts of three Turkish native plants including
Orchis simia Lam. (Orchidaceae), Alpinia officinarum
Hance (Zingiberaceae) and Guaiacum officinale L.
(Zygophyllaceae) were assessed.

Materials and Methods: The data acquired for these
plants were collected during the periods of April-May 2020
from a traditional herbal markets in Kahramanmaras city
center. Because of Kahramanmaras is in the transition
region of the Meditarrenean, Middle Anatolia and
Southeast Anatolia, has a rich flora, the study was
conducted in Kahramanmaras. A prepared questionnaire
was used to gather ethnobotanical information from the
herbalists in the study area. Antioxidant capacities of plants
using DPPH, ABTS and reducing power were measured.
Antimicrobial activities of plants were determined by Disc-
Diffusion Method.

Results: Variations were observed among the examined
plants in antioxidant and antibacterial activities as well as
in their total phenol content (TPC) and Total flavonoid
content (TFC). TPC and TFC ranged from 3.25 to 7.20 mg
gallic acid equivalents/g on a dry basis and from 0.61 to
3.20 mg catechin equivalent/g on a dry basis respectively.

Oz

Amag: Bitkiler icerdikleri gesitli fitokimyasallar ile
antioksidan 6zellik gosterirler. Ayrica bircok bitkinin
antibakteriyel ajanlarin yant sira antioksidan Gzelliklere
sahip oldugu da bilinmektedir. Mikroorganizmalarin
antimikrobiyal ilaglara, &zellikle antibiyotiklere karst
direncinin klinik bir sorun haline gelmesinden sonra,
insanlar dogal antimikrobiyal ve antioksidan bitki
caligmalarina yénelmis ve bu konudaki calismalar hiz
kazanmistir. Bu arastirma ile Kahramanmaras yoresinde
dogal olarak yetisen bazt bitkilerin antioksidan ve
antibakteriyel aktiviteleri belirlenmistir. Orchis simia Lam
da dahil olmak tizere ti¢ Turk yerli bitkisinin toprak ustii
kisimlarindan  elde  edilen  metanolik  ekstraktlarin
antioksidan ve antibakteriyel 6zellikleri. (Orchidaceae),
Alpinia officinarum Hance (Zingiberaceae) ve Guaiacum
officinale L. (Zygophyllaceae) degerlendirilmistir.

Gere¢ ve Yontem: Bu bitkiler icin elde edilen veriler,
Nisan-Mayts 2020 dénemlerinde Kahramanmaras il
merkezindeki geleneksel bir bitki pazarindan toplanmustir.
Kahramanmaras'n Akdeniz, I¢ Anadolu ve Giineydogu
Anadolu'nun gecis bolgesinde olmasi, zengin bir floraya
sahip olmast nedeniyle ¢aligma Kahramanmarag'ta
gerceklestirilmistir.  Calisma  alanindaki  aktarlardan
etnobotanik bilgi toplamak icin hazirlanmis bir anket
kullanilmistir. Bitkilerin antioksidan kapasiteleri DPPH,
ABTS yontemleri ile 6lgulda. Bitkilerin antimikrobiyal
aktiviteleri Disk-Diffiizyon Metodu ile belitlendi.

Bulgular: Incelenen bitkiler arasinda antioksidan ve
antibakteriyel aktivitelerinin yant sira toplam fenol igerigi
(TPC) ve Toplam flavonoid igerigi (TFC) bakimindan da
farkliliklar g6zlenmistir. TPC ve TFC, kuru bazda sirastyla
3,25 ila 7,20 mg gallik asit esdegeri/g ve kuru bazda 0,61
ila 3,20 mg katesin esdegeri/g aralifindaydi. Orchis simia
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Orchis simia Lam. contained the highest amount of
phenolic and flavonoid compounds. Orchis simia Lam.
had the highest antioxidant capacity compared to the other
tested plants. Minimum inhibitory concentrations (MIC)
and minimum lethal concentrations (MLC) were
determined to verify the antimicrobial activities of the
plants against 12 food-borne pathogens and food spoilage
bacteria. All investigated plants had potent antimicrobial
activity against tested bacteria. Bacillus cereus ATCC
10876, was found to be the most susceptible bactetia.
Phytochemical screening of the extracts revealed that all
plants contained saponin, tannins whereas alkaloids were
to Helichtysum stoechas and Origanum
majorana L.

Conclusion: These results may suggest that Orchis simia
Lam., Alpinia officinarum Hance and Guaiacum officinale
L. could be used as antibacterial and antioxidant agent
suggesting their potential application as natural
presetvatives in foods.

Keywords:. Total flavonoid content(TFC), disc-diffusion
method, antioxidant

excluded
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Lam. En yiksek miktarda fenolik ve flavonoid bilesik
iceriyordu. Orchis simia Lam. diger test edilen bitkilere
kiyasla en yiiksek antioksidan kapasiteye sahipti. Bitkilerin
12 gida kaynakli patojen ve gida bozulma bakterisine karst
antimikrobiyal aktivitelerini dogrulamak i¢in minimum
inhibitér konsantrasyonlar (MIC) ve minimum olduriict
konsantrasyonlar (MLC) belirlendi. Incelenen tiim bitkiler,
test edilen bakterilere karst gliclii antimikrobiyal aktiviteye
sahipti. Bacillus cereus ATCC 10876, en duyarh bakteri
olarak bulunmugtur. Ekstraktlarin fitokimyasal taramast,
alkoloid igeren Helichrysum stoechas ve Origanum
majorana L disinda tiim bitkilerin saponin, tanenler
igerdigini ortaya ¢ikard.

Sonug: Bu sonuclar, simia Lam., Alpinia
officinarum Hance ve L.'nin
antibakteriyel ve antioksidan ajan olarak kullanilabilecegini
ve gidalarda dogal koruyucu olarak  potansiyel
uygulamalarint diigindirebilir.

Orchis
Guaiacum  officinale

Anahtar kelimeler: Toplam flavonoid icerigi (TFC), disk-
diftizyon yontemi, antioksidan
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Tirkiye’de yetistirilen ti¢ farkli bitkinin antioksidan aktivesinin in-vitro

yontemlerle aragtirilmasi

Investigation of the antioxidant activity of three different plants grown in Turkey by

in-vitro methods
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Abstract

Purpose: Jerusalem artichoke (Helianthus tuberosus),
ginger (Zingiber officinale), black radish (Raphanus
sativus) are different plants whose roots are widely
produced in our country. These plants are known to
reduce many ailments due to their antioxidant content. In
this study, it was aimed to investigate the antioxidant
activities of Jerusalem artichoke, ginger and black radish
plants.

Materials and Methods: Our study was carried out in
Kahramanmaras ~ Siitgi  Imam  University Medical
Biochemistry Department. Jerusalem artichoke, ginger and
black radish containing antioxidants were obtained from
different matkets in Kahramanmaras and sent to the
laboratory for biochemical analysis. The root parts of these
plants were taken. It was cut with the help of a knife and
crushed thoroughly. It was weighed on a precision scale. It
was diluted with 1.15% KCI per gram. It was homogenized
for 3 minutes at 16,000 rpm. It was then centrifuged at
5000 rpm for 5 minutes. Supernatant portions were taken.
Superoxide dismutase (SOD) and catalase (CAT) activities
and malondialdehyde (MDA) level as an indicator of
oxidative stress were measured spectrophotometrically
from these prepared samples.

Results: When SOD and CAT activities of Jerusalem
artichoke, ginger and black radish were compared; While
the highest SOD activity was measured in black radish, the
lowest SOD activity was measured in ginger (p<0.05).
While the highest CAT activity was measured in ginger, the
lowest CAT activity was measured in black radish
(p<0.05). MDA level was highest in yams and lowest in
ginger (p<0.05).

Conclusion: As a result of the measured SOD and CAT
activities and MDA levels; It was thought that the
important antioxidant effects of these plants, whose roots

Oz

Amag: Yer elmast (Helianthus tuberosus), zencefil
(Zingiber officinale), siyah turp (Raphanus sativus)
tlkemizde yaygin olarak Uretilen kéklerinden faydalanidan
farkl bitkilerdir. Antioksidan icermesi sebebiyle bu bitkiler
bircok rahatsizligs azalttigr bilinmektedir. Bu ¢alismada, yer
elmasi, zencefil ve siyah turp bitkilerinin antioksidan
aktivitelerini aragtirilmast amaclanmigtir.

Gere¢ ve Yontem: Calismamiz Kahramanmaras Sitct
Imam Universitesi Tibbi Biyokimya Anabilimdali’nda
yapildi. Antioksidan iceren yer elmasi, zencefil ve siyah
turp Kahramanmaras bélgesinde farkli marketlerden temin
edildi ve biyokimyasal analizler icin laboratuvara
gonderildi. Bu bitkilerin  koék kisimlart alindi.  Bicak
yardimiyla kesildi ve iyice ezildi. Hassas terazide tartildr.
Gramimna gére %1,15’lik KCI ile sulandiddi. 16.000
devir/dakika hizda 3 dakika boyunca homojenize edildi.
Daha sonra 5000 tpm de 5 dakika santrifiij edildi.
Stpernatant kisimlari alindi. Hazirlanan bu Srneklerden
superoksit dismutaz (SOD) ve katalaz (CAT) aktiviteleri ile
oksidatif stresin géstergesi olarak malondialdehit (MDA)
diizeyi spektrofotometrik olarak Sl¢ildu.

Bulgular: Yer elmasi, zencefil ve siyah turp un SOD ve
CAT aktiviteleri karsilastirildiginda; en yitksek SOD
aktivitesi siyah turp ta Slgiilirken, en diisiik SOD aktivitesi
zencefilde ol¢iildi (p<0,05). En yiksek CAT aktivitesi
zencefilde 6l¢tilirken, en disik CAT aktivitesi siyah turp
ta 6lctildi (p<0,05). MDA seviyesi en yiiksek yer elmasinda
olculirken, en distik zencefilde bulundu (p<0,05).
Sonug: Olgiilen SOD ve CAT aktiviteleri ve MDA
seviyeleri sonucunda; koklerinden calistlan bu bitkilerin
6nemli antioksidan etkilere sahip olmast bu bitkilerdeki
metabolik etkilerden kaynaklandigi diistintildi.

Yazisma Adresi/Address for Correspondence: Biisra Citil Demirci Kahramanmaras Siitgéi Imam Universitesi, T1p
Fakiiltesi, Tibbi Biyokimya Anabilim Dali, Kahramanmaras, Turkey
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were studied, were due to the metabolic effects of these

plants.
Keywords:. Antioxidant, black radish, ginger, Jerusalem Anahtar kelimeler: Antioksidan, siyah turp, yer elmasi,
artichoke. zencefil.
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Kalp-iskemi reperfiizyon hasar1 modelinde likopen tedavisinin doku
irisin diizeyleri iizerine etkisi: biyokimyasal ve histopatolojik ¢alisma

Effect of lycopene therapy on levels of tissue iris in a model of heart-ischemia
reperfusion damage: a biochemical and histopathological study
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Abstract

Purpose: Severe oxidative stress caused by reperfusion
after ischemia causes serious functional and structural
damage. In recent years, studies conducted in different
organs have shown the protective effects of many
antioxidant substances, as well as methods such as
ischemic preconditioning against reperfusion-induced
damage. Irisin is a 112 amino acid peptide found in rat and
human skeletal muscle after exercise. It has been suggested
that higher circulating Irisin levels are associated with an
increased  risk  of atherosclerosis ~ and
cardiovascular disease. In this study, which was conducted
for the first time, it was aimed to investigate the effects of
Lycopene treatment on Irisin in the experimentally created
cardiac ischemia-reperfusion (I/R) injury model.
Materials and Methods: A total of 24 adult wistor albino
male rats were randomly divided into three groups; I/R
group (n=8), sham (n=8) and Lycopene treatment group
(n=8). The rats in the Sham and Lycopene groups were
administered 1 mL saline (0.9% NaCl/kg/day and 50
mg/kg/day Lycopene intraperitoneally) once a day,
starting two days before the experiment, while no
procedure was applied to the rats in the I/R group. In the
rats in the whole group, 15 minutes of ischemia and 15
minutes of reperfusion were created in the heart after the
intervention and surgical procedure. At the end of the
experiment, all rats were sacrificed and Irisin levels in the
heart tissue were measured with commercial kits with
ELIZA device. Histological changes in the heart tissue of
all rats were evaluated by hematoxylin-cosin (H&E)
staining and light microscopy.

Results: At the end of biochemical and histopathological
examinations, significant differences were found when
sham, I/R and treatment groups were compared with each
other. (p<0.05). Irisin levels were found to be lower in

vascular

Oz

Amag: Tskemi sonrast reperfiizyonun yol actigi agir
oksidatif stres ciddi islevsel ve yapisal hasara yol
acamaktadir. Son yillarada farkli organlarda yapilan
caligmalarda reperfiizyon kaynakli hasara karst iskemik
Onkosullama gibi yéntemlerin yan1 sira birgok antioksidan
maddenin koruyucu etkileri gosterilmistir. Trisin, egzersiz
sonrast sigan ve insan iskelet kasinda bulunan 112 amino
asitli bir peptittir. Dolasimdaki daha yitksek TIrisin
seviyelerinin, artan vasktler ateroskleroz ve
kardiyovaskiiler hastalik riski ile iligkili oldugunu 6ne
strtlmstiir. {1k defa yapilan bu calismada, deneysel olarak
olusturulan  kalp iskemi-reperfiizyon (I/R) hasart
modelinde Likopen tedavisinin Irisin tizerine etkilerinin
arastirilmasi amagclandu.

Gereg ve Yontem: Toplam 24 adet ergin wistor albino
erkek ratlar randomize olarak ii¢ gruba ayrild;; I/R grubu
(n=8), sham (n=8) ve Likopen tedavi gtubu (n=8). Sham
ve Likopen grublarindaki ratlara deneyden, iki giin
Oncesinden baslanarak giinde bir kez 1 mL serum
fizyolojik (% 0,9 NaClI/kg/gtin ve 50 mg/kg/giin Likopen
intraperitoneal yolla verilirken, I/R grubundaki ratlara hi¢
bir islem uygulanmadi. Tum gruptaki ratlara girisim ve
cerrahi islemden sonra kalpte 15 dakika iskemi ve 15
dakika reperfiizyon olusturuldu. Deneyin sonunda tiim
ratlar sakrifiye edildi ve kalp dokusunda Irisin dizeyleri
ticari kitlerle ELIZA cihaz ile 6lgiildi. Tam ratlarin kalp
dokusundaki histolojik degisiklikler hematoksilen-Eozin
(H&E) boyama ile 151tk mikroskopisinde degerlendirildi.
Bulgular: Biyokimyasal ve histopatolojik incelemeler
sonunda sham, I/R ve tedavi gruplart birbirleriyle
kiyaslandiginda anlamli farkliliklar bulundu. (p<0,05). I/R
ve sham gruplarinda Likopen tedavi grubuna gére Irisin
ditzeyleri diisiik bulundu (p<0,05). 1/R ve sham gruplar

arasinda Irisin diizeyleri agisindan istatiksel olarak anlamli
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the I/R and sham groups compared to the Lycopene
treatment group (p<0.05). No statistically significant
differences were found between the I/R and sham groups
in terms of irisin levels (p>0.05). Histopathologically,
Polymorph Core Leukocytes (PNL) infiltration, edema,
hemorrhage and myocytolysis were observed in the I/R
and sham groups, while only hemorrhage was observed in
the Lycopene treatment group.

Conclusion: When the data were analyzed, it was
observed that irisin levels were higher and the degree of
PNL infiltration was lower in the lycopene treatment
group. This suggests that lycopene treatment may have a
protective effect on cardiac ischemia-reperfusion injury by
increasing Irisin levels due to its antioxidant properties.
Keywords:. Heart, ischemia/reperfusion, irisin
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farkliliklar saptanmadi (p>0,05). Histopatolojik olarak I/R
ve sham grubunda Polimorf Niveli Lokositler(PNL)
infiltrasyonu, 6dem, hemoraji ve miyositolizis gbzlenirken
Likopen tedavi grubunda sadece hemoraji gézlendi.
Sonug: Veriler incelendiginde, Likopen tedavi grubunda
Irisin diizeylerinin yitksek ve PNL infiltrasyon derecesinin
daha dugik oldugu goézlendi. Bu durum Likopen
tedavisinin  kalp iskemi-reperfiizyon hasart
antioksidan olma 6zelligine baglt olarak Irisin diizeylerini
artirarak koruyucu etkisi olabilecegini dustindiirmektedir.

lzerine

Anahtar kelimeler: Kalp, iskemi/reperfiizyon, irisin
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Akciger kanserli hastalarda AKAP12 gen ekspresyonu ve sigara kullanimi

arasindaki iligki

The relationship between AKAP12 gene expression and smoking in patients with

lung cancer
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Abstract
Purpose: A-kinase binding proteins (AKAP) are a group

of structurally diverse proteins that have the common
function of binding to the regulatory subunit of protein
kinase A (PKA) and restricting the holoenzyme to discrete
locations within the cell. Binding of PKA to cellular
compartments by AKAP increases the specificity of PKA
signaling and facilitates cellular responses specific to each
of the extracellular signals. AKAP 12 (also known as src-
suppressed C kinase substrate-SSeCKS-) is a tumor
suppressor protein from the A-Kinase binding protein
family. In addition to its role in cell signaling, AKKAP12 has
also been identified as an autoantigen in some cases of
myasthenia gravis. Some studies have shown that
expression of the AKAP family is associated with cancer
development. Smoking is the main factor responsible for
the etiology of lung cancer. The aim of our study is to
investigate the relationship between AKAP12 gene
expression and smoking in patients diagnosed with lung
cancer.

Materials and Methods: 60 cases diagnosed with lung
cancer were included in the study. AKAPI2 gene
expression levels of the cases were determined by RT-
PCR. Statistical analyzes were evaluated with the Mann-
Whitney U test and statistical significance level (p) was
taken as =0.05.

Results: 14 of the patients have never smoked and this
constitutes 23.3% of the total patients, while 46 of the
patients have smoked and this constitutes 76.7% of the
total patients.

Conclusion: When the smoking and non-smoking groups
were compared, an increase was found in AKAP12 gene
expression values in smokers compared to non-smokers,

Oz

Amag: A-kinaz baglayict proteinler (AKAP), protein kinaz
A (PKA)Ynin dizenleyici alt birimine baglanma ve
holoenzimi hiicre igindeki ayr1 konumlara sinirlama ortak
islevine sahip yapisal olarak ¢esitli proteinlerden olugan bir
gruptur. PKA'nin, AKAP tarafindan hiicresel bolimlere
baglanmasi, PKA sinyalinin 6zgtlligiini arttirmakta ve
hiicre dist sinyallerin her birine spesifik hiicresel tepkileri
kolaylastirmaktadir. AKAP grubu bir molekil olan AKAP
12 (src-suprese edilmis C kinaz subsrat-SSeCKS- olarak da
bilinir) A-Kinaz baglayict protein ailesinden olan bir timér
baskilayict proteindir. Hiicre sinyallesmesindeki roliine ek
olarak, AKAP12 ayrica bazt myastenia gravis vakalarinda

otoantijen olarak tanimlanmustir.  AKAP  ailesinin
ckspresyonunun kanser gelisimiyle iliskili oldugu bazt
caligmalarda  gOsterilmistir.  Sigara, akciger kanseri

etiyolojisinde sorumlu baglica faktérdir. Calismamizin
amact, akciger kanseri tanist konulmus olgularda AKAP12
gen ekpresyonu ve sigara kullanimi arasindaki iliskinin
arastirilmasidir.

Gereg ve Yontem: Calismaya akciger kanseri tanist almis
olan 60 olgu dahil edilmistir. Olgularin AKAP12 gen
ckspresyonu  diizeyleri RT-PCR ile belirlenmistir.
Istatistiksel ~ analizler Mann-Whitney U testi ile
degerlendirilmis ve istatistik 6nem seviyesi (p) <0,05 olarak
alinmisgtir.

Bulgular: Hastalarin = 14’6 hicbir zaman  sigara
kullanmamis ve toplam hastalarin %23,3’tinii, hastalarin
46’s1 ise sigara kullanmis ve toplam hastalarin %76,7’sini
olusturmaktadir.

Sonug: Sigara kullanan ve kullanmayan gruplar
karsilastirldiginda sigara kullanan hastalarda AKAP12 gen
ckspresyonu degerlerinde  kullanmayanlara gore artis

Anabilim Dali, Mersin, Turkey
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but this increase was not statistically significant. saptanmis olmakla birlikte bu artisin istatistiksel olarak
anlamli olmadig1 g6zlenmistir.

Keywords:. AKAP12, lung cancer, gene expression Anahtar kelimeler: AKAP12, akciger kanseri, gen
ekspresyonu
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Candida turlerinin real time PCR-HRMA ile belirlenmesi

Detection of Candida species by real time PCR-HRMA
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Abstract

Purpose: Oral candidiasis is one of the most common
fungal infection affecting the oral mucosa. These lesions
are caused by Candida albicans. There are neatly five Candida
species which are seen in the oral cavity (Candida albicans,
Candida  tropicalis, Candida krusei, Candida parapsilosis and
Candida guilliermondi). Cotrect identification of Candida
species is important for targeted antifungal therapy and for
epidemiological purposes. This study aim is to develop a
new method for the detection and identification of
medically important Candida species by Polymerase Chain
Reaction based High Resolution Melting Analysis (RT-
PCR-HRMA).

Materials and Methods: A couple of spesific primers
were used for gene amplification. The assay was
performed with the reference collections strains confirmed
by ITS2 sequencing. We have set up Real Time PCR
followed by HRMA for differentiation of Candida species.
Results: Candida species were successfully detected,
identified and quantitated based on the ITS-2 genes. This
procedure proved appropriate for discrimination of the 6
most relevant Candida species (C. albicans, C. Dubliniensis, C.
Glabrata, C. Krusei, C. Parapsilosis, C. tropicalis) in one PCR
tube.

Conclusion: Detection and identification of Candida
species by conventional phenotypic methods will take few
days. Real-time PCR followed by HRMA is a simple, rapid
and inexpensive tool to identify Candida species in a day.
Rapid detection of invasive candidiasis is very crucial for
diagnosis and patient management.

Keywords:. Candida species, Real Time PCR-HRMA

Oz

Amag: Oran kandidoz agizdaki mukozayr etkileyen en
6nemli mantar enfeksiyonlarindan biridir. Bu lezyonlara
Candida albicans neden olur. Agiz boslugunda sik goriilen
bes cesit Candida (Candida albicans, Candida tropicalis, Candida
krusei, Candida parapsilosis and Candida guilliermondi) vardir.
Candida titlerinin dogru belitlenmesi antifungal tedavi ve
epidemiyolojik yénden ¢ok 6nemlidir. Bu ¢alismanin amact
tbbi 6nemi olan Candida tirlerinin Polimeraz Zincir
Reaksiyonu (PCR) temeline dayali HRMA ile belirlenmesi
i¢in yeni bir yontemi gelistirmektir.

Gereg ve Yontem: Gen amplifikasyonu icin bir cift
spesifik primer kullanildi. Analiz Candida referans suglari
tzerindeki ITS-2  dizileri tzerinden gerceklestirildi.
Candida turlerinin farkini belirlemek icin Real Time PCR
islemini takiben yiiksek ¢6ztntrlikli erime noktast analiz
(HRMA) yontemini kurduk.

Bulgular: Candida tirlerinin ITS-2 genleri iizerinden
tanumlama ve miktar belirleme islemleri bagarilt bir sekilde
yapildi. Bu yontem, tek PCR tiipii i¢inde 6 Candida tiriintin
(C. albicans, C. Dubliniensis, C. Glabrata, C. Krusei, C.
Parapsilosis, C. tropicalis) ayristirlmastni sagladt.

Tartisma: Candida titlerinin  belitlenmesi, bitbirinden
ayrilmast gelencksel yontemler ile birkag giin almaktadir.
Candida tirlerinin bir giin icinde analizi Real-time PCR-
HRMA ile basit ucuz ve hizli bir yéntemdir. Invaziv
kandidozun hizli belitlenmesi teshis ve tedavi igin hayati
Onem tagtmaktadir.

Anahtar kelimeler: Candida turleri, Real Time PCR-
HRMA
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Bitki esansiyel ve sabit yaglarinin antimikrobiyal, antibakteriyal,
antimutajenik, antiviral aktivitelerine genel bakis

Overview of antimicrobial, antibakterial, antimutagenic, antiviral activities of plant

essential and fixed oils
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Abstract

Purpose: The present study intends to examine the studies
on antimicrobial, antibacterial, antimutagenic, antiviral
activities on fixed and essential oils of different plants
whose healing power is known by the public.

Materials and Methods: Studies in the field of
antimicrobial, antibacterial, antimutagenic and antiviral
activities on fixed and essential oils of different plant
species since 2000 have been compiled.

Results: The biological properties of plants have been
scientifically explained in studies carried out considering
the purposes of use in folk medicine. There have been 22
dissertations and around 1500 publications on the
effectiveness of plant essential oils. It is known that drugs
and oils obtained from plants easily pass through the cell
membrane and can be absorbed from the skin and organs.
Due to the increase in cancer and mutation-induced
diseases in recent years, there are about 120 thesis studies
in the field of antimicrobial, antimutagenic and antiviral
activity on different plant species. It is stated that especially
plant-derived essential oils, which have antimutagenic and
mutagenic activities, may have the potential to be used in
the treatment of cancer and many other diseases.
Conclusion: It has been reported that many essential and
fixed oils, especially Thyme, Rosemary, Laurel, are
especially suitable for use as food additives and have
antimicrobial, antimutagenic, antiviral and antibacterial
effects. There are few studies in the field in which regional-
based and plant essential oil ratios are mixed.

Keywords:. Antimicrobial, Antimutagenic, Antiviral,
Antibacterial, Plant essential oils

Oz

Amag: Bu calismanin amact iyilestirici glici halk tarafindan
bilinen farkll bitkilerin sabit ve esansiyel yaglari Uzerine
yaplan antimikrobiyal, antibakteriyel, antimutajenik,
antiviral aktiviteleri ile ilgili calismalari incelemektir.
Gereg ve Yontem: 2000 yiindan bu yana farkli bitki
tirlerinin sabit ve esansiyel yaglart tzerinden yapilan
antimikrobiyal, antibakteriyel, antimutajenik,
aktiviteleri alanindaki ¢alismalar derlenmistir.
Bulgular: Bitkilerin halk tibbinda kullanim amaglar1 goz
ontinde bulundurularak yapilan calismalarda biyolojik
Ozellikleri bilimsel olarak da aciklanmustir. Bitki ugucu
yaglarinin etkinlikleri konulu 22 tez ¢alismast ve 1500
civarinda yayin yapilmistir. Bitkilerden elde edilen droglar
ve yaglarin hiicre zarindan kolaylikla gectigi, deriden ve
organlardan emilebildigi bilinmektedir. Son  yillarda
kanserin ve mutasyon kaynakli hastaliklarin artmasindan
dolay: farkls bitki tiirleri Gizerinden yapilan antimikrobiyal,
antimutajenik, antiviral aktivite alanindaki tez ¢alismalart
yaklastk 120 tanedir. Ozellikle antimutajenik ve mutajenik
aktiviteye sahip olan bitkisel kaynakli ugucu yaglarin kanser
ve daha pek ¢ok hastaligin tedavisinde kullaniabilecek
potansiyelleri olabilecegi belirtilmektedir.

Sonug: Kekik, Biberiye, Defne basta olmak tizere bircok
ugucu ve sabit yaglarin 6zellikle gida katkt maddesi olarak
kullanima uygun oldugu, antimikrobiyal, antimutajenik,
antiviral, antibakteriyel etkilerinin var oldugu bildirilmistir.
Alanda; cografi bolge bazli ve bitki ucucu yaglarin belirli
oranda kargtirlarak yapildigi calismalar azdir.

Anahtar kelimeler: Antimikrobiyal, ~Antimutajenik,
Antiviral, Antibakteriyel, Bitki ugucu yaglar

antiviral
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Androgenetik alopesili kadinlarda oksidatif stres siddeti ile hormon
diizeyleri arasindaki iligkinin degerlendirilmesi

Evaluation of the relationship between oxidative stress severity and hormone levels

in women with androgenetic alopecia
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Abstract

Purpose: Androgenetic alopecia (AGA) is a progressive
disease that causes hair loss. It is one of the most common
causes of hair loss in adult women. AGA is important in
women because it creates serious emotional stress due to
aesthetic concerns. Exposure to oxidative stress is known
to be effective in the pathogenesis of AGA. The aim of
this study was to determine the presence of oxidative stress
in women with AGA and to determine the relationship
between hormone levels and oxidative stress levels in
patients with AGA.

Materials and Methods: The study was carried out
between March 2019 and November 2020 in
Kahramanmaras Sutcu Imam University at Departments
of Dermatology and Medical Biochemistry. A total of 60
women, 30 of whom were diagnosed with AGA and 30
were healthy controls, were included in the study. All cases
were adults and women of reproductive age. The mean age
of the patient group diagnosed with AGA was 31.317.92
years, and the mean age of the healthy control group was
25.7315.71 years. Blood samples were taken from the
patients and the control group on the 3rd and 5th days of
the menstrual cycle. The serum samples were obtained
from the participants. Follicle stimulating hormone (FSH),

luteinizing hormone (LH), estradiol (E2),
dehydroepiandrosterone sulfate (DHEA-S) and total
testosterone levels were measured by

clectrochemulinometric method using siemens brand
centaur xp system autoanalyzer. In addition, the levels of
oxidative stress biomarkers (catalase, superoxide
dismutase and malondialdehyde) were measured
spectrophotometrically in the same serum samples.

Results: The AGA level of the patient group diagnosed
with AGA was staged according to the Ludwig

Oz

Amag: Androgenetik alopesi (AGA), sa¢ kaybina yol acan
ilerleyici bir hastaliktir. Yetiskin kadinlarda izlenen sag
kaybinin en sik gérilen nedenlerinden biridir. AGA
kadinlarda estetik kaygiarla ciddi emosyonel stres
yaratmast nedeniyle 6nemlidir. AGA patogenezinde
oksidatif strese maruziyet etkili oldugu bilinmektedir. Bu
calismayla AGA tanili kadinlarda oksidatif —stres
mevcudiyetinin  belitflenmesi ve AGA tanili hastalarin
hormon diizeyleri ile oksidatif stres diizeyleri arasinda
iliskinin saptanmast amaglanmustir.

Gereg ve Yontem: Calisma Mart 2019 ile Kasim 2020
tarihleri  arasinda ~ Kahramanmaras ~ Sttcii  Imam
Universitesi Deri ve Zithrevi Hastaliklart Anabilim Dali ve
Tibbi Biyokimya Anabilim Dal’nda yapildi. Calismaya 30
AGA tanily, 30 saglikli kontrol olmak tizere 60 kadin dahil
edildi. Olgularin hepsi  yetiskin ve treme c¢agindaki
kadinlardi. AGA tanili hasta grubun yas ortalamast
31,3%£7,92, saglikli  kontrol grubun yas ortalamasi
25,73%5,71 idi. Hastalardan ve kontrol grubundan
menstrual siklusun 3-5. ginlerinde kan 6rnekleri alindi.
Kahramanmaras Siitcii Imam Universitesi Biyokimya
Laboratuvari’nda, katilimcilardan elde edilen serum
orneklerinde  siemens marka centaur xp  system
otoanalizérii kullamilarak elektrokemulinometrik yéntem
ile Foliktl Stimulan Hormon (FSH), Luteinizan Hormon
(LH), Ostradiol (E2), Dehidroepiandrosteron siilfat
(DHEA-S), total testosteron diizeyleri tespit edildi. Bunun
yanustra, aynt  serum  Orneklerinde  oksidatif  stres
biyobelirteglerinin ~ (katalaz, superoksit dismutaz ve
malondialdehit)  diizeyleri  spektrofotometrik  olarak
olculda.

Bulgular: AGA tanili hasta grubun AGA diizeyi Ludwig
siniflamasina gore evrelendirildi. Hasta grubun %20’si

Tibbi Biyokimya, Kahramanmaras, Turkey
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classification. Of the patient group, 20% (n=0) were
evaluated as stage I, 50% (n=15) as stage II, and 30%
(n=9) as stage III. Mild hirsutism was detected in 23.3%
(n=7) of the patient group according to FG scoring. When
the FSH level was evaluated between the groups, it was
found that it was statistically significantly higher in the
group with AGA (p=0.021). When the groups were
evaluated in terms of LH levels, no statistically significant
difference was found in both groups (p=0.120). When the
E2 level was evaluated between the groups, there was no
statistically significant difference in both groups (p=0.783).
Groups in terms of DHEA-S level was evaluated, it was
found to be statistically significantly lower in the group
with AGA (p=0.037). When the total testosterone level
was evaluated between the groups, both there was no
statistically significant difference in the group (p=0.768).
While  malondialdehyde  levels  were  statistically
significantly higher in patients with AGA compared to
control individuals (p=0.03), antioxidant enzyme activities
(catalase and superoxide dismutase) were found to be
significantly lower  (p=0.01). Moreover, positive
correlations were observed between the severity of AGA
disease and oxidative stress levels.

Conclusion: It has been observed that oxidative stress is
present in patients with AGA. However, it was observed
that oxidative stress was not associated with hormones
(except DHEA-S). Moreover, as the severity of AGA
increases, the severity of oxidative stress increases. In
conclusion, further studies in latrger patient groups in AGA
may reveal the role of oxidative stress in the pathogenesis
of the disease and perhaps its place in treatment.
Keywords:. AGA, oxidative stress, estradiol,
testosterone, DHEA-S, FSH, LH

total
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(n=0) evre I, %50’si (n=15) evre 11, %30u (n=9) evre 111
olarak degerlendirildi. Hasta grubun %23,3’inde (n=7) FG
skorlamasina gére hafif siddette hirsutizm saptandi. FSH
diizeyi gruplar arasinda degerlendirildiginde AGA’l grupta
istatistiksel olarak anlamli derecede daha yiiksek oldugu
tespit edildi (p=0,021). Gruplar LH dizeyi acisindan
degerlendirildiginde her iki grupta istatistiksel agidan
anlamli bir fark tespit edilmedi (p=0,120). E2 duzeyi
gruplar arasinda degerlendirildiginde her iki grupta
istatistiksel agidan anlamli bir fark olusturmadi (p=0,783).
Gruplar DHEA-S diizeyi agisindan degerlendirildiginde
AGA’ll grupta istatistiksel olarak anlamli derecede daha
distk oldugu tespit edildi (p=0,037). Total testosteron
diizeyi gruplar arasinda degerlendirildiginde her iki grupta
istatistiksel acidan anlamli bir fark olusturmad: (p=0,768).
AGA’lt hastalarda kontrol bireylere kiyasla malondialdehit
diizeyleri istatiksel olarak anlamli derecede yiiksek iken
(p=0,03), antioksidan enzim aktiviteleri (katalaz ve
superoksit dismutaz) anlamh derecede dusik (p=0,01)
bulundu. Ustelik, AGA hastaliginin siddeti ile oksidatif
stres diizeylerinin arasinda pozitif korelasyonlar gézlendi.

Sonug: AGA tanili hastalarda oksidatif stresin mevcut
oldugu gériilmiistir. Ancak, oksidatif stresin hormonlar ile
bir iliskisi olmadigt (DHEA-S haric) gériilmistiir. Ustelik,
AGA siddeti arttikca oksidatif stres siddeti artmaktadir.
Sonug¢ olarak, AGA’da daha genis hasta gruplarinda
yaptlacak ileri calismalar, oksidatif stresin hastaligin
patogenezinde rolinii ve belki de tedavideki yerini ortaya
cikarabilecektit.

Anahtar kelimeler: AGA, oksidatif stres, 6stradiol, total
testosteron, DHEA-S, FSH, LH
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Abstract

Purpose: Beta thalassaemia trait is 2% in our country, but
this ratio increase about 10% in some region of Turkey.
More than 40 different beta thalassemia mutations
repotred until now, 25 of them were seen in Cukurova
region. Teen common beta thalassemia mutations are [-
30 (T>A), Fsc8 (-AA), Fsc8/9 (+G), IVS 1-1 (G>A), IVS
1-5 (G>C ), IVS 1-6 (T>C), IVS 1-110 (G>A), Cd39
(C>T), IVS2-1 (G>A), TVS2-745 (C>G)] in Turkey.
Genetic heterogeneity of beta thalassemia mutations is
very important for prenatal diagnosis. Fort his reason, we
aimed to determine point mutations of beta globin gene in
Kozan.

Materials and Methods: 5 ml blood samples was taken
from 32 beta thalassemia trait and patients.
Haematological datas were obtained by cell counter. HbA2
was determined by HPLC. Genomic DNA was isolated
from white blood cell. Ten different beta gene mutations
were screened by ARMS and RFLP.

Results: Five of the couples were detected 1VS1-110
(G>A) heterozygous. Also one adults and two children
were homozygous. Seven beta thalassemia mutations
[Fsc8 (-AA), Fsc8/9 (+G), IVS1-1 (G>A), IVS1-6 (T>C),
IVS1-110 (G>A), IVS2-1 (G>A) ve -30 (T>A)] were
found in 32 samples. IVS 1-110 (G>A) was detected the
most common beta thalassemia mutation in Kozan.
Conclusions: IVS 1-110 (G>A) was seen the most
common mutation in Kozan as Cukurova region. Any
abnormal hemoglobin variant was not charecterized in this
study.

Keywords:. Beta Thalassemia, IVS1-110 (G>A)

Oz

Amag: Ulkemizde beta talasemi tastytct sikligi %2 olup, bu
oran Tirkiye’nin bazt  bélgelerinde  %10’a  kadar
artmaktadir. Bu gline kadar 40 dan fazla beta talasemi
mutasyonu belirlenmis olup bunlardan 25 tanesi Cukurova
bélgesinde gorilmiistiir. Ulkedemizdeki en yaygin on farkl
beta talasemi mutasyonu [-30 (T>A), Fsc8 (-AA), Fsc 8/9
(+G), IVS1-1 (G>A), IVS1-5 (G>C ), IVS1-6 (T>C),
IVS1-110 (G>A), Cd39 (C>T), IVS2-1 (G>A), IVS2-745
(C>G)] dir. Beta talasemi mutasyonlarinin genetik
heterojenitesi prenatal tant igin ¢ok énemlidir. Bu nedenle
Kozan’da beta globin gen mutasyonlarint belitlemeyi
amagcladik.

Gereg ve Yontem: Beta talasemi hastasi ve tagtyicilarindan
(32 kisi) 5 ml kan 6rnegi alindi. Hematolojik verileri kan
sayim cihazi ile elde edildi. HbA2 degeri HPLC ile
belirlendi. Beyaz kan hiicrelerinden genomik DNA izole
edildi. On farkl beta talasemi mutasyonu ARMS ve RFLP
yontemi ile tarandi.

Bulgular: Bes cift IVS1-110 (G>A) heterozigot, bir geng
ve iki ¢ocuk homozigot olarak belirlendi. Toplam 32 kiside
yedi mutasyon [Fsc8 (-AA), Fsc8/9 (+G), IVS1-1 (G>A),
IVS1-6 (T>C), IVS1-110 (G>A), IVS2-1 (G>A) ve -30
(I>A)] bulundu. IVS1-110 (G>A)’nin Kozan’da en
yaygin beta talasemi mutasyonu oldugu belirlendi.

Sonug: Cukurova bélgesinde oldugu gibi Kozanda en sik
gorilen mutasyon IVS 1-110 (G>A) dir. Bu calismada
hi¢bir anormal hemoglobin varyant1 tespit edilmedi.

Anahtar kelimeler: Beta talasemi, IVS1-110 (G>A)
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GIRIS

Talasemiler, hemoglobin molekiliintin yapisinda yer
alan globin zincir sentezini etkileyen mutasyonlar
sonucu meydana gelen genetik hastaliklardir. Alfa ve
beta talasemiler sitmanin sik goruldigi Akdeniz,
Ortadogu ve Giineydogu Asya ilkelerinde yaygin
olarak gorilmektedir!-2,

Beta talasemiler hemoglobin molektlindeki beta
globin zincir sentezinin azalmast (%) veya tamamen
engellenmesi (B%) ile katekterize bir grup genetik
hastaliktir. Bu iki grup (3" ve B°) beta talasemi
mutasyonlart  tastyici, homozigot veya birlesik
heterozigot olarak kaliim gostermektedir3*>. Beta
talasemi sendromlari klinik ve hematolojik muayene
ile teshis edilebilit. Homozigotlar, tipik olarak
hipokrom, mikrositer anemi ile tanimlanmakta olup
Hb, MCH ve MCV degerleri dustktiir.

Beta talasemilerin, herhangi bir septom vermeyen
tagtyicllardan, orta dlizeyde seyreden beta talasemi
intermedia ve talasemi majora dogru Kklinik seyir
gostermektedir. Transfiizyona bagimlt olan talasemi
majorjlu ¢ocuklar selasyon tedavisi almiyor ise
hayatlarim1 ~ stirdirmeleri  oldukga  zordur. Beta
talasemi intermedia tanist konulmus hastalar, tastyict
ile talasemi major arasinda  mutasyonlarin
kombinasyonuna bagli olarak ¢ok farkli klinik seyir
gostermektedir®. Hastalar, transfizyon
kandaki Hb  duzeyini 6-8 g/dL  arasinda
surdiirebilmektedir. Beta talasemi intermedia, ilgili
gen Uzerindeki mutasyonlarin kombinasyonu ile izah
edilmektedir.

almadan

Hemoglobin hastaliklart  DNA  teknolojileri  ile
karekterize edilen ilk grup genetic hastaliklar
olmustur. Ulkemizde beta talasemi tastytct stkligt %
2,1olarak belirlenmis olup bu oranin Antalya’da %13
e kadar yukseldigi gorilmustir. Turk toplumda beta
talasemi mutasyonlarinin olduk¢a heterojen oldugu
belirflenmistir®’.  Son yillarda pek ¢ok ilkede
molekiiler biyoloji tekniklerini kullanarak tastytcilarin
belirlenmesi, ve prenatal tani ile beta talasemi basarilt
bir sekilde 6nlenmektedir. Tki binli yillarin basindan
itibaren tilkemizde de evlilik 6ncesi tarama ve dogum
oncesi teshisle bagarilt bir sekilde ytrttilerek hasta
cocuk dogumlari 6nemli oranda azaltidmistir-15.

Ulkemizde alfa ve beta talasemilerin ¢ok heterojen
olmasina ragmen tarama ¢alismalari ile on beta
talasemi mutasyonu [-30 (IT>A), Fsc5 (-CT), Fsc8 (-
AA), IVS I-1 (G>A), IVS I-5 (G>C), IVS I-6 (T>C),
IVS I-110 (G>A), Fsc44 (-C), IVS2-1 (G>A), IVS 2-
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745 (C>G)] ile bes farkli alfa gen delesyonu [o-thal-1
(-17.4kb, -20.5kb, -26.5kb) ve «-thal-2 (-3.7kb ve -
4.2kb)] gosterilmistir!®!7-18.  Cukurova bolgesinde
Orak Hiicre Anemisi ve beta talaseminin ciddi bir
saglik sorunu oldugu yapilan tarama sonuglari ile
ortaya  konulmustur'®?3.  Cukurova bolgesinde
gorilen beta talasemi mutasyonlart ve mutasyon
dagilimi Tablo 1°de gosterilmistir.

Tablo 1. Cukurova bolgesinde bulunan f-talasemi
mutasyonlari

Mutasyon Baz Kromozom %
yeri degisimi sayis1
IVS1-110 (G>A) 304 57.3
IVS1-1 (G>A) 44 8.3
Cd 39 (c>T 34 6.4
IVS1-6 (T>C) 30 5.7
Fsc 8 (-AA) 13 55
-30 (T>A) 12 5.1
1IVS2-1 (G>A) 5 21
1IVS2-745 (C>G) 10 42
Fsc 5 (-CT) 12 5.1
Fsc 44 (-C) 8 34
sc 74/75 (-C) 5 2.1
IVS1-5 (G>C) 1 0.4
Fsc 8/9 (+G) 2 0.8
Fsc 36/37 T 2 0.8
Fsc22/23/24 | -AGTTGG | 2 0.8
1IVS1-130 (G>C) 2 0.8
IVS1-5 (G>A) 1 0.4
-28 (G>C) 1 0.2
Cd 15 TGG>TGA |1 0.2
Fsc 82/83 (-G) 1 0.2
Total 530 100
GEREC VE YONTEM

Saglik Bakanligi tarafindan Kozan’da yiritilen evlilik
oncesi hemoglobinopati taramasinda beta talasemi
tagtyicist olarak belirlenen kisilerde mutasyon analizi
yapmak tzere tez projesi hazirlandi. Cukurova
Universitesi Tip Fakiiltesi Etik Kurulu tarafindan
proje onaylandi. Halen devam etmekte olan pandemi
nedeni ile ¢alisma planlandigr sekilde yurttilemedigi
icin C. U. Balcali hastanesine tedavi igin gelen hasta
ve yakmlarindan da kan 6rnedi alinarak proje
tamamlandi. EDTA’L  tiplere toplanan  kan
6rneklerini kullanarak C.U. Tip Fakiiltesi Balcalt
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Hastanesi Merkez laboratuvarinda tam kan
yapidi. Hemoglobin A2 miktat HPLC
Performance Liquid Chromatography) ile
edildi. Beyaz kan hiicrelerinden genomik DNA
izolasyonu yapildiktan sonar PCR timeline dayali
ARMS ve RFLP yontemleri ile mutasyon analizi
yapildi23:24%5,

sayimi
(High

analiz

BULGULAR

Bu ¢alismada bes cift IVS1-110 (G>A) heterozigot,
bir gen¢ ve iki ¢ocuk homozigot olarak belirlendi.
Toplam 32 kiside sekiz farkli mutasyonun [Fsc8 (-
AA), Fsc8/9 (+G), IVS1-1 (G>A), IVS1-6 (I>C),
IVS1-110 (G>A), IVS2-1 (G>A), Fsc5(-CT) ve -30
(T>A)] dagilimi Tablo 2’de verilmistir. Cukurova
bolgesinde oldugu gibi IVS1-110 (G>A)nin
Kozan’da en yaygin beta talasemi mutasyonu oldugu
belirlenmistir.

Table 2. Kozan’da bulunan PB-talasemi
mutasyonlari

No | Mutasyon Tiirii Kromozom sayis1 | %

1 | IVS1-110 (G>A) | 12 48

2 | Fsc8 (AA) 4 16

3 | Fsc8/9 (+G) 2 8

4 [ IVS11(G>A) 2 8

5 | IVS21(G>A) |1 4

G | 30 (T>A) 1 4

7 Fsc5 (-CT) 2 8

8 | IVS 16 (C>T) 1 4

Total 25 100

TARTISMA
Akdeniz ilkelerinde hemoglobin hastaliklarinin

olduk¢a heterojen oldugu c¢ok iyi bilinmektedir.
Ulkemizde 40 dan fazla beta talasemi mutasyonu ve
60 tane de anormal hemoglobin belirlenmistir’-16-23.25,
Bunlardan sik gorilen 10 beta talasemi mutasyonu,
toplamin %90’indan sorumludur. Bu calismada 8
farkli beta talasemi mutasyonu Kozan’da tespit
edilmistir. Hemoglobin S, Cukurova bélgesinde %8.2
oraninda gorilmesine ragmen Kozan’da hi¢ bir
tastyict veya hasta tespit edilmedigi gibi diger anormal
hemoglobinlere de (HbC, HbD, HbE, Hb O-Arab)
rastlanmamigtir?526.27, Toplumda gorilen
mutasyonlarin teshisi ve sikliginin belirlenmesi, risk
altindaki ciftlerin prenatal tanisinda hizli sonug

35

Beta talasemi

alinmast yontnden c¢ok 6nemlidir?»?. Daha 6nce
Kozan’da detaylt bir genotip calismast yapilmadigt
icin projemize konu olmustur.

Tirkiye Cumhuriyeti Hikiimeti 1993 yilinda genetik
hastaliklar ile mucadele yasasit ¢ikardi. Bu kanun
uyarinca talasemilerin stk goérildiagiu 40 ilde evlilik
Oncesi tarama merkezleri kurularak tastyicilarin
taranmasi ve genetik danismanlik verilmesi saglandi.
Bu  calismalar  hasta  ¢ocuk  dogumlarinin
azaltilmasinda ¢ok etkili oldu®1>. 2018 yilinda T.C.
Saglik Bakanhg: evlilik 6ncesi tarama programim
genisleterek aile hekimligi uygulamasi ile tiim illerde
hizmet vermeye baslad:. Tarama sonucu belirlenen
tastyict ciftler aile hekimleri tarafindan izlenmekte
olup gebeligin 10-12. haftalari arasinda prenatal tant
merkezlerine yonlendirilerek dogum 6ncesi teshis
yapilmast saglandi!%-20:21222328  Eylilik 6ncesi tarama
testleri ile tagtyict oldugu belirlenen ciftler artik devlet

tarafindan takip edilmekte olup hasta cocuk
dogumunun o6nlenmesi igin gerekli tim 6nlemler
alinmakta  masraflart  da  devlet tarafindan
karstlanmaktadir.
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Abstract

Purpose: Biphenotypic acute leukemia (BAL) is seen in 2-
5% of acute leukemia cases. The blast cells of BAL may
carry multiple origin immunophenotypic markers and have
B/T/myeloid phenotypes simultancously. In this study, it
was aimed to show the place and importance of detection
strategies of markers used in flow cytometric
immunophenotyping studies in patients with BAL.
Materials and Methods: Immunophenotypic analyzes of
bone marrow samples of two cases diagnosed with BAL
between 2020-2021 were performed by flow cytometry
method in FACSCalibur (Becton Dickinson, USA) device
using markers of myeloid and lymphoid stem cells. In the
first phase of the analysis, CD45, CD19, CD3, CD4,
CD117, CD34, HLA-DR, CD13 and CD3 markers were
used for immunophenotyping of patients with
prediagnosis of acute leukemia/AML. Then, CD14,
CD15, CD11b, CD10, CD20, CD22, CD38, surface-IgM,
cyt-MPO, cyt-CD79a, cyt-IgM and cyt-TdT markers were
used in accordance with the immunophenotypic character
of the blastic regions determined by CD45/SSC graph.
Results: One of the patients was a 57-year-old woman and
the other was a 60-year-old man. In the bone marrow
immunophenotyping study of a female patient, CD19
43%, CD33 76%, CD13 96%, CD34 94%, CD117 93%,
HLA-DR 94%, CD22 45%, cyt-CD79a 18%, cyt-TdT
40%, cyt-IgM 61% positive in the blastic region
determined by CDA45/SSC graphic while; CD3, CDA4,
CD10, CD14, CD15, CD11b, CD20, cyt-MPO and
surface IgM were negative. With these findings, blastic
cells were compatible with AML MO, but CD19 and CD22
positivity in these cells necessitated the evaluation of the
presence of a B-origin pathology along with it and in the
follow-ups. In the bone marrow immunophenotyping
study of the male patient, 2 different blastic regions (R1-
30%, R2-32%) determined by the CD45/SSC graph were
observed. In the cells in the R1 region, CD19 80%, CD33

Oz

Amag: Bifenotipik akut lésemi (BAL), akut lésemi
vakalarinin ~ %2-5'inde  gorilmektedir. BALn  blast
hiicreleri, ¢oklu kokenli imminfenotipik belirtegleri
tastyabilit ve B/T/miyeloid fenotiplete ayni anda sahip
olabilir. Bu calismada BAL’l1 hastalarda akim sitometrik
immiinfenotipleme ¢alismalarinda kullanidan belirteclerin
tespit stratejilerinin tanidaki yeri ve éneminin gosterilmesi
amagclandi.

Gereg ve Yontem: 2020-2021 yillart arasinda BAL tanst
alan iki olgunun kemik iligi numunelerinden yapilan
immiinfenotipik analizler, miyeloid ve lenfoid kok
hiicrelere ait belirtecler kullanilarak FACSCalibur (Becton
Dickinson, ABD) cihazinda akim sitometri yontemi ile
gerceklestirildi. Analizin ilk asamasinda, akut 16semi/ AML
6n tanilt hastalarin immiinfenotiplemesinde CD45, CD19,
CD3, CD4, CD117, CD34, HLA-DR, CD13 ve CD3
belirtegleri kullanildt. Takiben, CD45/SSC grafigi ile
belitlenen blastik bélgelerin immiinfenotipik karakterine
uygun olarak CD14, CD15, CD11b, CD10, CD20, CD22,
CD38, ylizey-IgM, sit-MPO, sit-CD79a, sit-IgM ve sit-TdT
belirtecleri kullanild:.

Bulgular: Hastalardan birisi 57 yasinda kadin, digeri 60
yasinda erkek idi. Kadin hastanin  kemik iligi
immunfenotipleme ¢alismasinda, CD45/SSC grafigi ile
belirlenen blastik bélgede CD19 %43, CD33 %76, CD13
%96, CD34 %94, CD117 %93, HLA-DR %94, CD22
%45, sit-CD79a %18, sit-TdT %40, sit-IgM %61 pozitif
iken; CD3, CD4, CD10, CD14, CD15, CD11b, CD20, sit-
MPO ve yiizey IgM negatif saptandi. Bu bulgularla blastik
hiicrelerin - AML. MO ile uyumlu oldugu ancak bu
hiicrelerdeki CD19 ve CD22 porzitifligi, beraberinde ve
takiplerde B koékenli  bir  patolojinin  varliginin
degerlendirilmesini gerekli kilmustir. Erkek hastanin kemik
iligi immunfenotipleme ¢alismasinda, CD45/SSC grafigi
ile belirlenen 2 farkli blastik bolge (R1-%30, R2-%32)
gorildi. R1 bolgesindeki hiicrelerde CD19 %80, CD33
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91%, CD117 62%, CD34 70%, CD13 94%, CD38 96%,
cyt-CD79a 51%, cyt-TdT 72% were positive; since CD3,
CD4, CD7, CD20, CD10, CD22, CD14, CD15, CD11b
and cyt-MPO were detected negative; compatible with
AML MO. In the cells in the R2 region, CD19 95%, CD33
48%, CD34 76%, CD13 88%, CD10 62%, CD38 92%, cyt-
CD79a 52%, cyt-TdT 72% were positive; since CD3, CD4,
CD14, CD20, CD22, CD15, CD11b and cyt-MPO were
negative, it was thought to be compatible with Common B
ALL.

Conclusion: It is extremely important to determine the
matkers to  be used in flow  cytometric
immunophenotyping  studies in accordance with
preliminary diagnosis and clinical evaluations. In order not
to overlook BAL cases, analyzes for markers of lymphoid
and myeloid cell lines must be performed together in the
first step in immunophenotyping analyses.
Keywords:. Flow Biphenotypic
leukemia, CD markers

cytometry, acute

GIRIS

Akut l6semi (AL), hematopoetik kok hiicrelerin
malign transformasyonu sonucu gelisen heterojen bir
neoplastik hastalik grubudur!. Hicrelerin malign
transformasyonu sonucu kontrolsiiz ¢ogalmalari ve
birikimleri organlarda ve Ozellikle kemik iliginde
hastaligin klinik belirtilerine yol agmaktadir?. Kemik
iligi aspiratlarinin  incelemesinde = %20  blast
varliginda, AL’lerin teshisi ve smiflandirmasi igin
morfoloji, immiinfenotipleme, sitogenetik
molekiiler biyolojiyi de kapsayan multidisipliner bir
yaklasim gerekir®*. Bu incelemeler sonucunda ¢ogu
AL vakast akut miyeloid 16semi (AML) veya akut
lenfoblastik  16semi (ALL) olarak sinuflandiriir.
AL’lerin ktgik heterojen bir grubunda blast hiicreler
birden fazla soyun gelisimsel belirtecini tasir. Bunlar
miks fenotipik AL (MPAL) olarak adlandiriir5®.
Tanisal kriterler esliginde MPAL, AL vakalarinin %2-
5inde gorilmektedir’. Erkeklerde daha fazla
gorilebilmekle bitlikte, cocuk yas grubunda ve daha
ileri yaslarda da ortaya cikabilmektedir. Bulgular ates,
yorgunluk, kanama, enfeksiyon, yiksek veya disik
lokosit sayimi ve/veya sitopenilere neden olan kemik
iligi infiltrasyonudur®. MPAL’lerin kemoterapiye
cevaplart  zayiftir®.  Antijen  ekspresyonu  iki
formasyonda olabilir; 1- Birlikte ifade (Bifenotipik
AL (BAL)); farkli soylarla ilgili farklilasma
antijenlerinin ayn: hutcreler Uzerinde olmasi, 2-
Birlikte olusum (Bilineal 16semi); aynt 6rnekte farklt

ve
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%91, CD117 %62, CD34 %70, CD13 %94, CD38 %96,
sit-CD79a %51, sit-TdT %72 porzitif iken; CD3, CD4,
CD7, CD20, CD10, CD22, CD14, CD15, CD11b ve sit-
MPO negatif tespit edildiginden AML MO ile; R2
bélgesindeki hiicrelerde ise CD19 %95, CD33 %48, CD34
%76, CD13 %88, CD10 %62, CD38 %92, sit-CD79a %052,
sit-TdT %72 pozitif iken; CD3, CD4, CD14, CD20, CD22,
CD15, CD11b ve sit-MPO negatif tespit edildiginden
Common B ALL ile uyumlu olabilecegi dastnilda.
Sonug: Akim sitometrik immiinfenotipleme
calismalarinda, kullanilacak belirteclerin 6n tant ve klinik
degetlendirmelere uygun olarak belirlenmesi son derece
o6nemlidir. BAL olgularini gbzden kacirmamak icin
immiunfenotipleme analizlerinde birinci basamakta lenfoid
ve miyeloid hiicre serilerine ait belirteclere yonelik analizler
mutlaka birlikte yapilmalidir.

Anahtar kelimeler: Akim sitometri, Bifenotipik akut
16semi, CD belirtecleri

soylardan gelen iki veya daha fazla blast
topluluklarinin bulunmasidir®. Klinikte
immiunfenotiplemede akim sitometti 6ncelikli metod
olup, immiuinhistokimya ve enzim sitokimyast katkida
bulunabilmektedir’. ~ MPAL’lerin  imminolojik
karakterini saptamak icin ilk kez 1995 yilinda

European Group for Immunological
Characterization of Acute Leukemias (EGIL)
tarafindan  bir algoritma olusturulmustur. Bu

algoritmada, B hiicre, T hiicre ve miyeloid kékenlerle
iliskili blastlari akim sitometride karakterize etmek
icin genis bir belirte¢ paneli kullanilmaktadir. Bu
panelde bulunan belirteclere, kokenle olan iliski
gictine bagli olarak puan verilmektedir’®.  Bu
algoritma kullanilarak, 1'den fazla soy icin, 2'den
biyik bir puan hesaplandiginda, bifenotipik 16semi
teshisi konulmaktadir. Ayrica, akim sitometride ylzey
belirtecler icin en az %20, sitoplazmik belirtecler icin
en az %10 pozitiflik aranmaktadit?. MPAL tanisinda
yeni kriterler, Diinya Saghk Orgiiti (WHO)
tarafindan 2016 yilinda yayinlanmistir (Tablo 1)>6. Bu
siniflandirmada, ¢ok sayida belirte¢ kullanan EGIL
algoritmasinin aksine, B hiicre kékeni icin CD19, T
hiicre kékeni icin CD3, miyeloid htcre kdkeni icin
miyeloperoksidaz (MPO) belirtecleri gibi anahtar soy
belirtecleri vurgulanmustir?. Bugtn kullanilan WHO
siniflandirmasinda, BAL ve bilineal akut l6seminin
klinikk ~ sunum  ve genetik  karakterlerindeki
benzerlikten dolayi, her iki alt tip de MPAL olarak
siniflandirilmaktadir>11,
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Tablo 1. Miks Fenotipik Blastlar i¢in 2008/2016 World Health Organization Kriterleri.

CD79a, sitoplazmik CD22 veya CD10
Zayif CD19 ve asagidakilerin en az ikisinin kuvvetli ekspreyonu:
CD79a, sitoplazmik CD22 veya CD10

Hiicre kokeni Belirtegler

Miyeloid MPO (akim sitometri, immun histokimyast veya enzim sitokimyast) -VEYA-
Monosit farklilasmast (asagidakilerin en az ikisi: NSE, CD11c, CD14, CD64, lizozim)

T Kuvvetli sitoplzmik CD3  -VEYA- Yiizey CD3

B Kuvvetli CD19 ve asagidakilerin en az birinin kuvvetli ekspresyonu:

-VEYA-

Kisaltmalar: MPO, miyeloperoksidaz, NSE, nonspesifik esteraz.

GEREC VE YONTEM

2020-2021 yillart arasinda AL/AML 6n tanilt iki
olgunun kemik iligi numunelerinden yapilan
imminfenotipik analizler, miyeloid ve lenfoid kok
htcrelere ait belirtecler kullanilarak akim sitometri
yontemi ile (FACSCalibur, Becton Dickinson, ABD)
gerceklestirildi. Analizin ilk asamasinda, hastalarin
imminfenotiplemesinde CD45, CD19, CD3, CD4,
CD117, CD34, HLA-DR, CD13 belirtecleri
kullanildi. Takiben, CD45/SSC grafigi ile belitlenen
blastik bolgelerin imminfenotipik karakterine uygun
olarak CD14, CD15, CD11b, CD10, CD20, CD22,
CD38, yiizey-IgM, sit-MPO, sit-CD79a, sit-IgM ve
sit-TdT belirtegleri kullanidi.

BULGULAR

Akim sitometrik analizi yapilan iki olgunun biri 57
yasinda kadin (Hasta-1), digeri 60 yasinda erkek
(Hasta-2)  idi. ~ Hasta  1’in  kemik  iligi
immunfenotipleme caligmasinda, CD45/SSC grafigi
ile belirlenen blastik bélgede (%75); CD19 %43,
CD33 %76, CD13 %96, CD34 %94, CD117 %093,
HLA-DR %94, CD22 %045, sit-CD79a %18, sit-TdT
%40, sit-IgM %061 porzitif (Sekil-2) iken; CD3, CD4,
CD10, CD14, CD15, CD11b, CD20, sit-MPO ve
yuzey IgM negatif saptandt (Sekil-2). Elde edilen
veriler neticesinde, blastik hucrelerin AML M, ile
uyumlu oldugu ancak bu hiicrelerdeki CD19 ve CD22
pozitifliginin varligl, bu hastada, ayni zamanda B
kokenli bir patolojinin de digtinilmesi gerektigini
ortaya koymustur.

§ HASTA-1.001 o HASTA-2.004
23 : §?R1=%30 (Kirmizi Bolge)
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Sekil-1: CD45/SSC grafigi ile hastalarin blastik hiicre popiilasyonlarinin belirflenmesi

Hasta 2nin  kemik iligi immunfenotipleme
calismasinda, CD45/SSC grafigi ile belitlenen 2 farkl
blastik bolge (R1-%30, R2-%32) gorilda (Sekil-1). R1
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bélgesindeki hiicrelerde, CD19 %80, CD33 %091,
CD117 %062, CD34 %70, CD13 %94, CD38 %96,
sit-CD79a %51, sit-TdT %72 porzitif iken; CD3,
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CD4, CD7, CD20, CD10, CD22, CD14, CD15,
CD11b ve sit-MPO negatif tespit edildiginden, AML
My ile; R2 bolgesindeki hiicrelerde ise CD19 %95,
CD33 %48, CD34 %76, CD13 %88, CD10 %062,
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CD38 %92, sit-CD79%a %052, sit-TdT %72 pozitif
iken; CD3, CD4, CD14, CD20, CD22, CD15,
CD11b ve sit-MPO negatif tespit edildiginden
Common B ALL ile uyumlu oldugu gérildi (Sekil-3).
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TARTISMA

MPAL tanisint koymak, heterojenligi, diger ALL ve
AML tipleri ile ortiisen 6zellikleri ve soy esnekligi
nedeniyle zor olmaktadir. Bircok parametreyi iceren
akim sitometri ve uluslararast kilavuzlar bu olagan dist
l6semilerin teshisinin standardizasyonunda ve klinik
arastirmasinda katkida bulunmugtur®. MPAL koétu
prognozlu bir akut 16semi olup, hizli tani ve tedavi
oldukca oOnemlidir®. MPAL hastalari  arasinda
B/miyeloid en ¢ok gorilen imminfenotiptir”-121314,
Bizim iki olgumuzda da literatiire uygun seckilde
B/miyeloid tip tespit edilmistir. Bu caligmaya dahil
edilen iki olguda, antijen ekspresyonunun iki farkl
formasyonu tespit edildi. Hasta 1, aymt blast
toplulugunda hem B hiicrelere hem de miyeloid seriye
ait belirtecleri tasidigt icin BAL, Hasta 2 ise, bir blastik
bélgede B hicrelere ait, diger bir blastik bélgede ise
miyeloid htcrelere ait belirtecler tastdigt icin bilineal
16semi olarak tanimland.

Sonug¢ olarak akim sitometrik imminfenotipleme
calismalarinda, kullamilacak belirtegletin 6n tant ve
klinik degetlendirmelere uygun olarak belirlenmesi
son derece Onemlidir. Bununla birlikte, MPAL
olgularint gbzden kacirmamak icin
immiinfenotipleme analizlerinde, birinci basamakta
lenfoid ve miyeloid hiicre serilerine ait belirteglere
yonelik analizler mutlaka birlikte yapilmalidir.
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Delesyonel alfa talasemilerin multiplex PCR ile belirlenmesi

Determination of deletional alpha thalassemia by multiplex PCR
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Abstract

Purpose: Alpha thalassemia is a common genetic disorder
that is characterized by deficient or absent synthesis of
alpha globin chains of the hemoglobin molecule. The «-
thalassemias usually result from deletions involving the -
globin genes, less commonly they are due to point
(nondeletion) mutations. The incidence of alpha
thalassemia is about 3 per cent in the Southern Turkey.
Tree different large deletions [o-thal-1 (/oo -17.4 kb, -
20.5 kb and -26.5 kb)] and two small deletions [a-thal-2 (-
o/oo: -3.7 kb and -4.2 kb)] were carecterized in Turkey.
Combinations of a-thal-1 with a-thal-2 determinants (--/-
«) cause HbH (B4) disease. In this study, alpha globin gene
deletions were detected by a single-tube multiplex PCR.
Materials and Methods: Blood samples were collected in
vacutainers with EDTA as anticoagulant. Routine
hematological parameters were obtained with a cell
counter. HbA2 was quantified by HPLC. Common o-thal-
1 (-17.4 and -20.5 kb) and a-thal-2 (-3.7 kb and -4.2 kb)
determinants were identified by Polymerase Chain
Reaction (PCR).

Results: Four differen alpha thalassemia trait and 3
patients with HbH were analyzed and 3 different
genotypes  [--(17.4)/-«(3.7), --(20.5)/-0(3.7), --(20.5)/-
a(4.2)] of HbH were identified.

Conclusion: An individual with three active o globin
genes (-o/a) is not anemic but sheterozygotes who
inherits two functional a-globin genes (--/aa) has mild
hypochromic microcytic anemia. HbH disease is a severe
form of «-thalassemia but is compatible with life. For
determination of HbH disease, we applied a single-tube
multiplex-PCR assay capable of detecting any combination
of these single and double gene deletions.

Keywords:. Alpha thalassemia, HbH

Oz

Amag: Alfa talasemi, hemoglobin molekiiliindeki alfa
globin zincir sentezinin azalmasi veya kesin yoklugu ile
karekterize yaygin genetik bir hastaliktir. Alfa talasemiler
genellikle gen delesyonlari, nadiren de nokta mutasyonlart
(nondelesyonel) sonucu meydana gelmektedir. Turkiye’nin
giineyinde alfa talasemi siklig1 yaklasik %3 diir. Ulkemizde
ug buyik delesyon [o-thal-1 (/oo -17.4 kb, -20.5 kb, -
26.5 kb)] ile iki kiigiik delesyon [o-thal-2 (-ac/aa: -3.7 kb ve
-42 kb)] karakterize edilmistir. o«-thal-1 ve o-thal-2
kombinasyonu (--/-o) HbH (B4) hastaligina neden olur. Bu
calismada, alfa globin gen delesyonlart tek tip multiplex
PCR yontemi ile teshis edildi.

Gereg ve Yontem: Kan 6rnekleri, antikoagulan olarak
EDTA igeren tiiplere alindi. Rutin  hematolojik
patametreler kan sayim cihazt ile yapildi.  HbA2 degeri
HPLC ile 6lgildii. Sik goriilen a-thal-1 (-17.4 ve -20.5 kb)
ve a-thal-2 (-3.7 ve -4.2 kb) determinantlari Polimeraz
Zincir Reaksiyonu (PCR) ile analiz edildi.

Bulgular: Dort farkl alfa talasemi tastyicist ile 3 HbH
hastast tek tip multiplex PCR ile analiz edildi. Ug farli
HbH genotipi [--(17.4)/-(3.7), --(20.5)/-a.(3.7), --(20.5) / -
o(4.2)] belitlendi.

Sonug: Ug aktif alfa globin geni bulunan bir erigkin (-o./occr)
anemik degil iken, iki fonksiyonel alfa globin geni tasyan
kisi (--/ao) hipokrom mikrositer anemiye sahiptirt. HbH
hastalig alfa talaseminin agir bir formu olup (--/-u) hayat
ile bagdagir. HbH hastaligini teshis etmek icin tek ve cift
gen delesyonlarinin kombinasyonunu tek bir PCR tiipii
icinde belirlemek icin multiplex PCR y6ntemini uyguladik.

Anahtar kelimeler: Alfa talasemi, HbH
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GIRIS

Hemoglobin molekiliniin yapisinda bulunan alfa
globin zincir sentezindeki azalma sonucu alfa
talasemiler meydana gelmektedir. Alfa globinler, 16
nolu kromozomun kisa kolunda yer alan (5-C-y(;-
Yoo -0-01-0-3") ol ve o2 genleri tarafindan
sentezlenmektedir. Her allelde iki alfa globin geni olmak
Uzere bir insanda toplam dort tane gen (oo/ocr)
bulunmaktadir. Alfa-1 ve alfa-2 genleri tzerindeki
eksonlar tamamen homolog olup farkli olan diziler
intronlar ve translasyona ugramayan boélgeler (3’UTR)
tzerinde bulunmaktadir!. Alfa talasemilerin ¢ogu gen
delesyonlart bir kismi ise nokta mutasyonlart sonucu
meydana gelmektedir.
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Ulkemizde alfa talasemiye neden olan bes farkli gen
delesyonu (26.5 kb, 20.5 kb, 17.4 kb, 4.2 kb ve 3.7 kb)
Sekil 1’de gosterilmistir. Alfa benzer gen kiimesi
tzerinde al ve a2 genlerini icine alan (MED II; 26.5 kb,
20.5 kb ve MED I; 17.4 kb) bu ti¢ delesyon agr alfa
talasemi tastyicihigt (a-thal-1) olarak tanimlanmakta olup
delesyona  ugrayan  genler eksi (/o) ile
gosterilmektedir. Bu delesyonlardan  birini tastyan
kisilerin kan sayimi yapildigt zaman anemik olduklari
agtkca goriliir. Ancak gen kiimesi tizerindeki tek bir alfa
genini icine alan (-3.7 kb ve -4.2 kb) delesyonlar (-ot/otox)
ise sessiz alfa talasemi tastyicihigt (a-thal-2) olarak ifade
edilmektedir. Bu kiiciik delesyonlardan birine sahip
olan kisilerin kan sayim sonuglarina gére alfa talasemi
tastyicist olduklarini sdylemek biraz zordur!-2
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Sekil 1. Turkiye’de gériilen alfa globin gen delesyonlari

Alfa globin gen kiimesi i¢inde yer alan al veya o2
globin genleri tzerinde meydana gelen nokta
mutasyonlart sonucu nondelesyonel alfa talasemiler
(oo /aTe veya ao/ae”) meydana gelmekte olup sessiz
alfa talasemiler (o-thal-2) gibi seyretmektedir. Bu
mutasyonlardan birini tastyan kisilerin hematolojik
degerleri ¢ogunlukla normaldir. Ulkemizde stk
gorilen nondelesyonel alfa talasemi mutasyonlar
genellikle o2 globin geni tzerindeki olup iki tanesi
PolyA  kuyrugu tzerinde (PAl: AATAAA>
AATAAG ve PA2:  AATAAASAATGAA)
bulunmaktadir. RNA islenmesine engel olan 5 bp’lik
kiciik bir delesyon (-tgagg) o2 geninin 1. intronunda
bulunmakta ve nondelesyonel alfa talasemiye neden
olmaktadir3. Eksonlar tizerinde meydana gelen nokta
mutasyonlart sonucu aminoasit degisimi sonucu a-
globin zincir varyantlart meydana gelmektedir. Bu
varyantlardan stabil olmayanlar alfa talasemiye neden
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olmaktadir. ilk kez tlkemizde gorilen Hb Adana,
al globin gen dizisi Uzerindeki 59. kodonda
GGC>GAC degisimi sonucu (Gly>Asp) meydana
gelen dayaniksiz bir Hb varyanudir. Stop kodon
tzerinde meydana gelen cesitli mutasyonlar sonucu

Hb varyanlart meydana gelmistir. Bunlardan
tlkemizde de gorilen Hb Costant Spring
(TTA>CAA) 173 aminoasit igermekte olup

dayaniksiz bir yaptya sahiptir!.

Sessiz (-o/ar) ve agir alfa gen delesyonlarint (/o)
tastyan kisiler tamamen sagliklidir. Bu mutasyonlart
tastyan kisilerin evlenmesi ile her iki mutant allele
sahip c¢ocuklarda HbH hastalifi (--/-o) meydana
gelme oramt %25 dir. a-thal-l ve o-thal-2
mutasyonlarini birlikte tastyan ve sadece bir saglam
alfa geni bulunan (--/-o) kisilerin kaninda dayaniksiz
bir yaptya sahip olan HbH (84) gbrilmektedir. Derin
bir anemiye sahip olan HbH hastalari genellikle
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tranfiizyona gereksinim duymazlar. Bir enfeksiyon
veya diger nedenlerle birlikte oldugu durumlarda kan
almalart gerekebilir. Agir alfa talasemi tastyicilarinin (-
-/aa) nondelesyonel a-talasemi mutasyonlart (oo /o Yo
veya oo/aal) ile kombinasyonu sonucu da (/o
veya --/aa") HbH hastalift meydana gelmektedit>®.

Alfa Talasemi

MATERYAL VE METOD

EDTA’ll tiplere kan 6rnekleri alindi. Hematolojik
parametreler kan sayim cihazi ile yapildi. HbA» degeri
HPLC (Yiksek Basingli Srvi Kromatografisi) ile
Slgildii. Genomik DNA mini kolon yéntemi ile izole
edildi. Gen delesyonlart (20.5 kb, 17.4 kb, 4.2 kb ve
3.7 kb) tek tip Multiplex PCR (Polimeraz Zincir
Reaksiyonu) ile analiz edildi’. PCR icin kullanilan
primerlerin lokalizasyonu Sekil 2’de gosterilmistir.
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Sekil 2. Alfa globin gen kiimesi tizerindeki PCR primerlerinin lokalizasyonu

PCR i¢in kullanilan primetler 100 pmol/pL olacak
sckilde hazirlandiktan sonra her birinden 5ul. diger
bir tipe aktartlip tzerine 50 uL. su eklenerek primer
mix (5pmol/uL) hazitlanmustir (Tablo1). Toplam 20
pL reaksiyon karigtminda 20 mmol/L Tris-HCl pH
8.4, 50 mmol/L KCl, 1.5 mmol/L MgCl2, 0.1
mmol/L primer mix, 0.2 mmol/L. ANTPmix ve 2.5
U Taq DNA polimeraz bulunur. PCR programi,
denatiirasyon 97°C de 45 saniye, ptimer baglanmast
60 °C‘de 1 dak 15 saniye, zincir uzamast 72°C 2 dak

30 saniye olarak yapilmis olup, PCR tiipleri 95°C de
5 dakika inkiibe edildikten sonra toplam 30 déngiiden
olusan program baglatlmistir. Son dongiiye 72 °C 5
dakika ek siire verilmistir. Agaroz jel 0.5xTBE (pH:8)
tamponu ile %1’lik hazirlanmustir. PCR trtnlerinden
9 uL almnarak 1 pL yikleme tamponu ile karistirilip
jele yuklenmistir. Sabit voltaj (100 Volt) uygulanarak
40 dakikada elektrororez isleminden sonra etidyum
bromiir ile boyanan jel, UV transiliminator Gzerinde
gorintilenerek resimleri Sekil 3’de verilmistir.

Tablo 1. Tek tiip Multiplex PCR igin dizayn edilen primerler

Primer Primer dizisi Delesyon tirii
Kodu (5—3) PCR iirtin boyu (bp)
o2/3.7-F CCCCTCGCCAAGTCCACCC 3.7 kb delesyon
3.7-R AAAGCACTCTAGGGTCCAGCG 2022 bp
02/3.7-F CCCCTCGCCAAGTCCACCC Normal bant
a2-R AGACCAGGAAGGGCCGGTG 1800 bp

4.2-F GGTTTACCCATGTGGTGCCTC 4.2 kb delesyon
42-R CCCGTTGGATCTTCTCATTTCCC 1628 bp

20.5-F GCCCAACATCCGGAGTACATG 20.5 kb delesyon
20.5-R AAAGCACTCTAGGGTCCAGCG 1007 bp
MED-F TACCCTTTGCAAGCACACGTAC 17.4 kb delesyon
MED-R TCAATCTCCGACAGCTCCGAC 807 bp
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BULGULAR

Alfa talasemi tagtyicilart ve HbH hastalar1 gen
dizeyinde analiz edildi. Dért farklt gen delesyonu
gorildi. Bu delesyonlarin kombinasyonlart sonucu
t¢ farkli HbH genotipi belitlendi (Tablo 2).
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Bunlardan dort heterozigot [-a(3.7)/oa0, -0(4.2)/ o,
-—-(17.4)/act, --(20.5)/acx] ve tg¢ tane de HbH’in [--
17.4)/-«(3.7), --(20.5)/-«(3.7) ,—-(20.5)/-x(4.2)]
farkli gen kombinasyolarina ait hematolojik sonuclar
tablo 2’de verildi.

2022bp
1800bp wee
1628bp

1007 bp
807 bp
3.7kb 20.5kb 17.4kb 4.2kb

Sekil 3. Multiplex PCR ile elde edilen sonuglarin jel gériintiisii

Tablo 2. Tastyic1 ve HbH hastalarinin hematolojik degerleri ve &-talasemi genotipleri

Cins/ | RBC Hb Hct MCV MCH | MCHC | Hb HbA, | Alfa talasemi
Yas 102/L | g/dL | % fL pg g/dL Tipi % Genotipi

E-26 5.1 14.8 45 91.2 29.5 32.4 AA 2.7 oo /o

E-12 5.26 12.5 41 77.9 23.8 30.5 AA 2.1 «a(3.7) / ao
K-22 | 457 11.9 36 80.0 26.0 32.6 AA 3.0 a(4.2) / ao
K-25 5.25 10.8 35 70.2 214 30.4 AA 2.0 ~(17.4) /oa
E-14 | 664 12.7 42 63.7 19.1 30.0 AA 1.9 ~(20.5) /oa
E-16 4.72 8.8 30 64.0 18.7 29.2 AH 1.7 - (17.4)/-0.(3.7)
K-45 4.67 9.1 35 75.0 20.0 26.0 AH 0.5 - (20.5)/-0.(3.7)
K-41 4.71 9.5 34 71.8 20.1 28.0 AH 0.5 a ((20.'2/ )
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TARTISMA

Alfa globin gen delesyonlart uzun yillar gen
haritalamast ile belirlenmistir. Bu yontem ile tani
koymak uzun zaman aldig1 gibi olduk¢a da masrafli
bir islemdi. PCR timeline dayali yéntemlerin yaygin
hale gelmesi ile analiz siiresi kisalmis olup maliyeti de
azalmistir®®.  Son  yillarda molekiler tant igin
cihazlar ve PCR dayalt
yontemlerin sayisinda artis goriilmustir. Alfa globin
gen delesyonlarinin tek bir PCR taptinde 2-3 saat
icerisinde belirlenmesi de miimkiin hale getirilmistir”.
Bu durum alfa talasemi konusunda yayin sayisinin
artmasina ve hastaligin da S6nemsenmesine neden
olmustur.

kullanilan temeline

Ulkemizde yapilan galismalarda HbH hastaligina
neden olan gen delesyonlarinin bes tane oldugu,
bunlardan ¢ tanesi her iki alfa genini icine alirken
diger ikisi de tek bir geni kapsamaktadir. HbH
hastalarinda yapilan bir calismada 31 kisiden dokuzu
17.4kb, onikisi 20.5kb ve on’unda 26.5 kb delesyonu
gorilirken diger calismadaki 23 kisiden sekizi 17.4kb,
onikisi 20.5kb ve tg¢i 26.5 kb delesyonu tagidigs
goruldi>®.  Farkli  buyiklige sahip olan gen
delesyonlarin tek bir tiip icinde kisa siirede analizi gok
mitkemmel bir stratejidir. Son yillarda pek ¢ok tlkede
kullandan tek tip multiplex PCR yontemi ile tez
orneklerimiz analiz edildi. PCR sonuglarin kolay
yorumlanir, ucuz ve ayni gin sonuclanir oldugu
goruldd. Ancak Tirk toplumunda bulunan 26.5 kb
uzunlugundaki Med II delesyonunu tespit etmedigi
icin mevcut stratejinin gelistirilmesi sonucuna varilds.
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