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23. Orkide Yiiriiyiisi'ne hos geldiniz / Welcome to the Orchid Walk 2026

Sevgili dostlar ve destekciler,

BlyUk bir gurur ve mutlulukla, rekor kiran 23. yil déniimiimiiz ve Kan-
ser Arastirma Vakfi (KAV) ile Stileyman Cengiz Eminoglu Vakfinin (Cen-
go-V) giderek gliclenen is birliginde 5. kez bir araya geldigimiz Orkide
YiirlyUsi—2026'ya tekrar donlyoruz.

Buyil bizim igin 6zellikle 6zel biryil. Gegen yilki YiirlyUs, tedavisi zor bir
cocukluk ¢agi kanseri olan néroblastoma (NB) (izerine yapilan arastir-
malara adanmusti. Yiirlydstin hemen ardindan, tetrakainin insan NB
hicrelerininistilaciigini baskilayabilecegini ortaya koyan bir dizi deney
yaptik. Tetrakain, nihayetinde hem (i) kanserin yayilmasini durdurmak
icin bir ilac olarak hem de (i) daha sonra hastaligin tekrarlamasina
yol acabilecek kanser hticrelerinin olasi ‘yayilmasini’ baskilamak icin
ameliyat sirasinda kullanilabilen lokal bir anesteziktir. En 6nemlisi,
bu verileri agiklayan birincil arastirma makalesi, uluslararasi Temel ve
Klinik Farmakoloji ve Toksikoloji dergisinde yayinland.. Makale acik
erisimdedir ve buradan ulasabilirsiniz: https://onlinelibrarywiley.com/
doi/epdf/10.1111/bcpt.70190

Herikisi de kayitli hayir kurumu olan iki vakif artik yakindan baglantiidir
ve farkindalik yaratma, insanlann kanserlerini yonetmelerine ve ha-
yattan zevk almalarina yardimci olma ortak misyonunu paylasmak-
tadirlar. Bu ayni zamanda Kanserle ilgili iki ciddi kurulusun nasil etkili
bir sekilde isbirligi yapabileceginin gtizel bir Smegidir. Bu tir iyi niyetli
isbirliklerinin daha fazlasini gormek isteriz. Modern dlinyada kanser
herkesin sorunudur! 23. Yiirlylsten elde edilen gelirler yine NB Gze-
rine daha fazla arastirmaya adanacaktr.

KAV, KKTC'de kanser arastirmalarina adanmis tek kayitl hayir kuru-
mudur. Arastirmalar, nanoteknolojiden yeniilag gelistirmeye ve cevre
sorunlarina kadar genis bir yelpazeyi kapsamaktadir. Bu llerleme
Raporunda, bilim insanlarimizin ve is birligi yaptigimiz kidemli bilim
insanlarinin kaydettigi ilerlemeyi gorebilirsiniz. KAV ve Cengo-Vnin
temel prensibi, insanlara yatinm yapmak, insan potansiyelini gelistir-
meye ve her yastan insanin refahina yardimci olmaktir. Insan gictine
yaptigimiz yatinmlar devam edecektir.

Tibbi arastirmalarin klinikte uygulanabilecek sonuglar tretmesi uzun
zaman alr. Bizim durumumuzda, dikkatli deneyler ve hakem deger-
lendirmeleriyle gecen 25 yil stirdd. Bunlann hicbiri, gondlllilerimiz,
genc arastirmacilanmiz ve genel halk (yiriyiscilerimiz ve yirlyis
yapmayanlanmiz) dahil olmak tizere bircok insanin 6zverili cabalar ve
destegi olmadan miimkiin olmazdi! Hepsine minnettanz.

Enicten tesekkirlerimiz, saygilar ve en iyi dileklerimizle,

Dear friends and supporters

It is again with enormous pride and pleasure that we retum to the
Orchid Walk — 2026, our record-braking 23rd Anniversary and the 5th
time that Cancer Research Foundation (KAV) and Suleyman Cengiz
Eminoglu Foundation (Cengo-V) are joining in an increasingly strong
collaboration.

This is a particularly special year for us. Last year's Walk was dedicat-
ed to research on neuroblastoma (NB), a difficult to treat childhood
cancer. Immediately after the Walk, we got down to work and did a
series of experiments that revealed that tetracaine can suppress the
invasiveness of human NB cells. Tetracaine is a local anaesthetic that
can ultimately be used both () as a drug to stop the spreading of the
cancer and (ii) during surgery to suppress the possible ‘showering’ of
the cancer cells that can later lead to disease recurrence. Most im-
portantly, a primary research paper describing these data has been
published in the international journal, Basic and Clinical Pharmacol-
ogy and Toxicology. The paper is on open access and you can reach it
here: https.//onlinelibrarywiley.com/doi/epdf/10.1111/bcpt.70190
The two foundations, both registered charities, are now closely
aligned and share their common mission of raising awareness and
helping people manage their cancerand enjoy life. Thisis also a beau-
tiful example of how two serious organizations involved in cancer can
collaborate effectively. We would like to see more of such well-meant
collaborations. In the modem world, cancer is everyone's problem!
The proceeds from the 23rd Walk will again be dedicated to further
research on NB.

KAV is the only registered charity in the TRNC dedicated to doing
research on cancer. The research covers a wide range of topics from
nanotechnology to novel drug development to environmental is-
sues. In this Progress Report, you can see the progress made by our
scholars as well as collaborating senior scientists. The primary princi-
ple of KAV and Cengo-V is to invest in people, help develop human
potential and the well-being of people of all ages. Our investment in
people will continue.

Medial research takes a long time to produce results that can be ap-
plied in the clinic. In our case, it has taken 25 years to get here, over
all those years of careful experiments and peer-review. None of it
would have been possible with the dedicated efforts and support of
many, many people including our volunteers, young researchers and
the public at large (our walkers and non-walkers)! We are grateful to
themall.

With our heartful thanks and best wishes,

Mustafa B A Djamgoz, Qhairrpan and Trustee, KAV / Emeritus Professor (Cancer Biology and Neurobiology), Imperial College London, UK.
0Ozge Ozbekoglu, Chairman and Trustee, Suleyman Cengiz Eminoglu Foundation (CENGO-V)
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Dear Friends,

Ozge Ozbekoglu
CENGO-V Vakfi Baskani

Dr. Ece Selcuk Sahin,
Dr. Pinar Uysal-Onganer
Cancer Mechanisms and Biomarkers

The Cengo-V Foundation was established in 2020 with
the aim of building a stronger future for children and

Degerli dostlarimiz,

Cengo-V Vakfi, 2020 yilinda g¢ocuklar ve gengler icin
daha gucli bir gelecek insa etme inanciyla kuruldu. Ku-
ruldugumuz giinden bu yana odagimiz; cocuklarimizin ve
genclerimizin sosyal, sportif ve kiiltlrel bilgi ve becerilerini
gelistirecek projeler Gretmek, onlar hayatin icinde daha
Ozguvenli ve daha donanimli bireyler olarak desteklemek
oldu.

CUnk biliyoruz ki bir toplumun yarinini, buglin ¢cocuklari-
na verdigi imkanlar belirler.

Bu temel misyonumuzun yaninda, hepimizin ortak yarasi
olan kansere karsi yiritilen bilimsel calismalara da so-
rumlulukla Katki sunuyoruz. Kanser Arastirma Vakfi (KAV)
ile 5 yildir stirdGrdGgumuz is birligi, bizim igin yalnizca bir
ortaklik degil; sivil toplumun, vakif ruhunun, bilimin ve
toplumsal dayanismanin ayni hedefte birlesebilecegini
gosteren ornek bir birlikteliktir. Bu is birligi kapsamin-
da, toksin olmayan kanser ilaci gelistirilmesine yonelik
uluslararasi nitelikte bir calisma yurittlmektedir. Umut
veren bu bilimsel ve uluslararasi arastirma; sabir, disiplin
ve sireklilik isteyen uzun bir yoldur. Ancak bu yol, pay-
lasildikca gliclenir.

Bes yildir her nisan ayinda dlzenledigimiz Orkide
YiriyGsl, bu dayanismanin somut bir simgesi héline
geldi. YurtyUsten elde edilen tim gelir, s6z konusu ila¢
calismasina aktarilmaktadir. Her adim, sadece bir etkinlige
katilim dedgil; ailelerimizin, sevdiklerimizin ve gelecegimi-
zin ortak meselesi olan kansere karsi “ben de varim”
deme iradesidir. Clinki neredeyse her ailede bir kanser ol-
gusunun izine rastliyoruz; bu miicadele artik yalnizca bazi
insanlarin degil, hepimizin ortak sorumlulugu.

Bu yil, ylritllen calismanin ilk makalesinin yayimlanmis
olmasini sizlerle paylasmaktan blyik bir mutluluk ve
gurur duyuyoruz. Bu yayin, uzun soluklu emegin bilimsel
bir karsiliga dontsmesidir; ayni zamanda daha gidilecek
yolun, daha yapilacak isin acik bir gostergesidir. Allah’in
izni ile, umudumuz, bilimin 1sigiyla blyur; kararliligimiz,
birlikte hareket ettikce giiclenir.

Daha yolumuz uzun. Fakat yollar, birlikte ylriindiginde
tadi olur, bereketi olur.

Cengo-V Vakfi olarak cocuklarimiz i¢cin kurdugumuz
hayallerle, kanserle miuicadelede bilimsel calismalara
verdigimiz destedi ayni vicdani zeminde bulusturuyoruz:
‘Insana iyi geleni blyUtmek, tek gercege simsiki sarilmak,
hayati savunmak, umudu diri tutmak.’

Bu slrece emediyle, destegiyle, inanciyla katki sunan her-
kese ylrekten tesekkr ederim. Birlikte ylriimeye devam
edecegiz.

Saygilarimla.

young people. Since then, our focus has been on develop-
ing projects that enhance the social, athletic, and cultural
knowledge and skills of our children and youth, support-
ing them to become more confident and well-equipped
individuals in life.

Because we know that the future of a society is deter-
mined by the opportunities it provides to the children of
today.

Alongside this fundamental mission, we also contribute
responsibly to scientific research conducted against
cancer, a disease that affects us all. Our five-year collab-
oration with the Cancer Research Foundation (KAV) is

not just a partnership for us; it is an exemplary union that
demonstrates how civil society, the spirit of foundations,
science, and social solidarity can come together for a
common goal. Within the scope of this collaboration,

an international study is being conducted to develop a
non-toxic drug against cancer. This promising scientific
and international research is a long journey that requires
patience, discipline, and persistence. However, this jour-
ney grows stronger when challenges are shared.

The Orchid Walk, which we have been organizing every
April for five years, has become a tangible symbol of this
solidarity. All proceeds from the walk are donated to the
non-toxic drug research project. Every step is not just par-
ticipation in an event; it is an expression of the will to say
“I am here too” in the face of cancer, which is a common
concern for our families, loved ones, and our future. We
know well that almost every family has been affected by
cancer. This struggle is no longer just the responsibility of
a few individuals, but a shared responsibility for all of us.
This year, we are delighted and proud to share with you
that the first article of the research on neuroblastoma
has been published. This publication is the scientific
reward for long-term effort; it is also a clear indication of
the road ahead and the work still to be done. With God’s
permission, our hope grows with the light of science;

our determination grows stronger as we move forward
together.

We still have a long way to go. But when we walk together,
the journey becomes enjoyable and fruitful.

As the Cengo-V Foundation, we bring together the
dreams we have built for our children and our support for
scientific research in the fight against cancer on the same
moral ground:

‘To nurture what is good for humanity, to cling tightly to
the one truth, to defend life, to keep hope alive.’

| sincerely thank everyone who has contributed to this
process with their labor, support, and faith. We will contin-
ue to walk together.

Best regards,

(Ozge Ozbekoglu- Cengo-V Vakfi Kurucu Baskani / Cengo-V Foundation Founding President.

Noroblastoma Hiicrelerinin
Metastatik Davranisini Anlamak:
Voltaj Kapili Sodyum Kanallarinin
Rolii

Noroblastoma, dzellikle cocuklarda erken yasta goérilen en
yaygin solid timarlerden biridir ve ¢ogu hasta 5 yasindan
once tani almaktadir. Hastaligin en blyik zorlugu, kanser
hticrelerinin viicudun farkli bélgelerine yayilmasinin éniine
gecilmesi yani metastazin engellenmesidir. Glinimuzde cerra-
hi, kemoterapi, radyoterapi ve immiinoterapi gibi coklu tedavi
yaklasimlari uygulanmasina ragmen, ylksek riskli ndroblasto-
ma hastalarinin dnemli bir kisminda hastalik tekrar edebilmek-
tedir (Khelifa ve ark., 2025). Bu nedenle, metastazi dnleyebi-
lecek yeni tedavi stratejilerine ihtiyac duyulmaktadir.

Son yillarda yapilan arastirmalar, belirli kanser hiicrelerinin
ylizeyinde bulunan voltaj kapili sodyum kanallarinin (volt-
age-gated sodium channels — VGSCs), hiicrelerin hareketini ve
cevre dokulara yayilmasini (invazyonunu) kolaylastirabildigini
gostermistir (Fraser ve ark., 2005). Bu nedenle bu kanallarin
aktivitesini engellemek, kanserin yayilmasini yavaslatabilecek
potansiyel bir yaklasim olarak gérilmektedir. Nitekim noro-
blastoma hicrelerinde de sodyum kanal alt tipinin ekspres-
yonu gosterilmistir (Ou ve ark., 2005). Dikkat ¢ekici olan bul-
gulardan biri, normalde fetal gelisimsel strecte ifade edilen ve
dogumdan sonra erisin dokularda ekspresyonu btk 6l¢lide
baskilanan neonatal Nav1.5 varyantinin néroblastoma hiicre
hattinda tespit edilmesidir (Ou ve ark., 2005). Bu gelisimsel
izoformun kanser hiicrelerinde yeniden ifade edilmesi, timor
hiicrelerinin daha agresif davranislar kazanmasiyla iliskili ola-
bilecegine isaret etmektedir. Bu nedenle VGSC aktivitesini
hedefleyen yaklasimlar, néroblastoma gibi agresif timdorlerde
metastazin kontrol altina alinmasi agisindan bir arastirma alani
olusturmaktadir.

Yaptigimiz bu ¢calismada, néroblastoma hicrelerinin metas-
tatik mekanizmalarina odaklanilmistir. Arastirmada, klinikte
uzun yillardir lokal anestezik olarak kullanilan tetrakain (Brau
ve ark., 1998) adl ilacin farkli agresif 6zellikteki néroblastoma
hiicrelerine etkileri dederlendirilmistir. Ik olarak tetrakainin
hiicreler tzerinde toksik bir etkisinin olup olmadidi test edil-
mis ve sonraki deneyler icin 6lduricd etkisi olmayan doza karar
verilmistir. Bu sonug, ilacin kanser hicrelerini 6ldiirmeksizin
onlarin davranisini degistirebilecegini gdstermesi agisindan
onem tasimaktadir. Daha sonra belirlenen doz tetrakain kan-
ser hicrelerine uygulanmis ve hicrelerin hareket Kabiliyeti
ve invazyon Ozellikleri incelenmistir. Scratch (yara kapatma)
deneylerinde tetrakain uygulanan hicrelerin hareketliliginin
belirgin sekilde baskilandigi gozlenmistir. Ozellikle 48 saat
sonunda hiicre gog¢linde yaklasik %35 oraninda bir disus
tespit edilmistir. Ayrica daha agresif 6zellikteki néroblastoma
hiicrelerinde gergeklestirilen invazyon deneylerinde, tetraka-
in uygulamasinin hicrelerin invazyon Kapasitesinin yaklasik
%20 oraninda azaldigi belirlenmistir (Selcuk ve ark., 2026). Bu
sonuglar, tetrakainin kanser hicrelerinin yayilma potansiyelini

Research Group, School of Life Sciences
University of Westminster, London

kontrol altina alabilecek bir etki gosterebilecegini ortaya koy-
maktadir.

Bu bulgular, VGSClerin néroblastoma hicrelerinin metastatik
davranisinda dnemli bir rol oynayabilecegine isaret etmektedir.
Artan sayida calisma, bu iyon kanallarinin yalnizca elektriksel sin-
yallesmede gérev almadigini, ayni zamanda kanser hiicrelerinin
hareket etmesi, cevre dokularla etkilesimi ve uzak dokulara yayil-
masi gibi stireclere de katkida bulunabilecegini géstermektedir.
Bu nedenle sodyum Kkanal aktivitesinin kanser hiicre davranisini
nasil etkilediginin anlasilmasi, timor ilerlemesi ve metastazin
altinda yatan biyolojik mekanizmalarin aydinlatilmasina dnemli
katkilar saglayabilir.

Sonuc olarak bu calisma, tetrakainin néroblastoma hiicrelerinde
hem hticre hareketini hem de invazyonu baskilayabildigini gos-
termektedir. Elde edilen bulgular, voltaj kapili sodyum kanal-
larinin néroblastoma  hiicrelerinin agresif 6zelliklerinin diizen-
lenmesinde dnemli bir rol oynayabilecegini desteklemektedir.
Bu nedenle sodyum Kkanallarinin kanser biyolojisindeki roliine
yonelik yapilacak yeni calismalar, tUmor metastazinin daha iyi
anlasilmasina ve néroblastoma gibi agresif kanserlerde hastaligin
yayiimini sinirlamaya yonelik gelecekteki yaklasimlara isik tuta-
bilir.
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Sekil 1: Tetrakainin noroblastoma hiicrelerinin hareketi ve invazyonu
uzerindeki etkisi. Sol panel: Scratch (yara kapatma) deneyinden alinan
goriintler néroblastoma hicrelerinin zaman icindeki hareketini goster-
mektedir. Kontrol grubunda (ilag uygulanmayan hiicrelerde) baslangicta
olusturulan bosluk, hiicrelerin hareket ederek il erlemesiﬁ/le zamanl(a kapan-
maktadir. Tetrakain uygulanan hicrelerde ise bu hareket belirgin sekilde
daha yavastir ve 48 saat sonunda boslugun daha genis kaldigi gorilmek-
tedir. Alt taraftaki grafik, hiicre hareketindeki bu azalmayi nicel olarak gos-
termektedir. Sag panel: Invazyon deneyine ait gorintller, agresif noro-
blastoma hicrelerinin ¢evre dokular taklit eden bir zar boyunca ilerleme
%;etenegini Ostermektedir. Kontrol grubuna kiyasla tetrakain uy?ulanan

lcrelerde bu zar ?ecebilen hiicre sayisinin daha az oldugu gérulmekte-
dir. Alt taraftaki grafik ise hiicrelerin invazyon kapasitesindeki bu azalmay:
6zetlemektedir.

[—
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Figure 1: Effect of tetracaine on neuroblastoma cellular motility and in-
vasion. Left panel: Images from a scratch (wound-healing) experiment
showing how neuroblastoma cells move over time. In untreated cells
(controD), the gap created at the beginning gradually closes as cells
migrate. When treated with tetracaine, cell movement is noticeably
slower and the gap remains wider after 48 hours. The graph below
summarizes this reduction in cell movement. Right panel: Invasion
assay images showing the ability of aggressive neuroblastoma cells
to move through a membrane that mimics surrounding tissues. Fewer
cells pass through the membrane after tetracaine treatment com-

ared to untreated cells. The graph below quantifies this decrease in
Invasive behaviour.

Understanding the Metastatic
Behaviour of Neuroblastoma Cells:
The Role of Voltage-Gated Sodium
Channels

Neuroblastoma is one of the most common solid tumours
occurring in early childhood, with most patients diagnosed be-
fore the age of 5. One of the greatest challenges in managing
this disease is preventing the spread of cancer cells to different
part of body, in other words preventing metastasis. Despite the
use of multiple treatment approaches such as surgery, che-
motherapy, radiotherapy, and immunotherapy, a substantial
proportion of patients with high-risk neuroblastoma experi-
ence disease relapse (Khelifa et al., 2025). Therefore, there is
a critical need for new treatment strategies that can prevent
metastasis.

Recent studies have shown that voltage-gated sodium chan-
nels (VGSCs) found on the surface of certain cancer cells can
facilitate cellular motility and the spread of tumour cells into
surrounding tissues (invasion) (Fraser et al., 2005). Therefore,
inhibiting the activity of these channels is seen as a potential
approach to limit the spread of cancer. Indeed, the expression
of sodium channel subtype has also been demonstrated in
neuroblastoma cells (Ou et al,, 2014). One of the noteworthy
findings is the detection of the neonatal Nav1.5 variant, which
is normally expressed during early developmental stages and
largely diminishes after birth, in neuroblastoma cell line. (Ou
et al, 2014). The re-expression of this developmental isoform
in cancer cells may be associated with tumour cells acquiring
more aggressive behaviours. Therefore, approaches targeting
VGSC activity represent a promising research avenue for con-
trolling metastasis in aggressive tumours such as neuroblas-
toma.

In this study, we focused on the metastatic mechanisms of
neuroblastoma cells. Tetracaine (Brau et al,, 1998), a drug used
clinically as a local anaesthetic, was applied to neuroblasto-
ma cells with different aggressive phenotypes, and the effect
on cellular motility and invasion ability were evaluated. First,
the potential cytotoxic effects of tetracaine on the cells were
assessed, and a non-lethal concentration was selected for
subsequent experiments. This step was important because it
demonstrated that the drug could affect cancer cell behaviour
without directly killing them. Following this, the motility and
invasion properties of the cancer cells were examined. In
scratch (wound-healing) assay, tetracaine-treated cells exhib-
ited a clear suppression of motility, with approximately a 35%
reduction in cell migration after 48 hours. In addition, invasion
assays performed with the more aggressive neuroblastoma
cell line showed that tetracaine treatment decreased the cells’
invasive capacity by about 20% (Selguk et al., 2026). Taken
together, these findings suggest that tetracaine may limit the
metastatic behaviour of neuroblastoma cells.

These findings highlight the potential importance of VGSCs in
promoting the metastatic behaviour of neuroblastoma cells.
Increasing evidence suggests that these ion channels are not

only involved in normal electrical signalling but may also contrib-
ute to key processes that enable cancer cells to move, interact with
their surrounding environment, and invade distant tissues. Under-
standing how sodium channel activity influences these cellular be-
haviours may therefore provide valuable insights into the biological
mechanisms underlying tumour progression and metastasis.

In conclusion, this study demonstrates that tetracaine can sup-
press both cellular motility and invasion in neuroblastoma cells.
These findings further support the idea that VGSCs may play an
important role in regulating the aggressive properties of neuroblas-
toma cells. Continued research into the role of sodium channels in
cancer biology may therefore enable better understanding of tu-
mour metastasis and help guide future strategies aimed at limiting
the spread of neuroblastoma.
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1 | Introduction and Background

Neuroblastoma (N B), a neural crest-derived tumour, is one of the
most common extracranial solid malignancies in children. Most
patients are under Syears old at diagnosis (median, 18 months)
[1]. The main cause of death is metastasis with high-risk pa
tients having a survival rate below 50% over Syears. The main
treatment for high-risk cases is multimodal involving surgery,
chemotherapy, radiotherapy, immunotherapy and stem cell
transplantation. However, despite aggressive therapy, more than
50°% of children with high-risk NB relapse. Consequently, there
is significant unmet need in diagnosing metastatic NB early and
treating it effectively and, ideally, non-toxically [1].

Here, we aimed to elucidate the potential antl-invasive role of
tetracaine. Tetracaine is a well-established blocker of voltage-
gated sodium channel (VGSC) activity shown previously Lo
promote metastatic cell behaviours in several cancers (2. 3] It
is in routine clinical use as a long-acting local anaesthetic [4].
Several human NB cell lines have been shown to express VGSCs
[5. 6]. Indeed, a novel developmentally regulated (‘neonatal’)
splice variant of Navl.5 was first described in a NB cell line |5].
However, little is known about the possible pathophysiological
role of VGSC expression in NB.

2 | Materials and Methods

The study adhered to the Basic and Clinical Pharmacology and
Toxicology policy for experimental and clinical studies [7]. All
the procedures used, except the following, have been described
already [2].

2.1 | Bioinformatics

Transcriptomic expression data were extracted from available
databases [8, 9]. For non-normalised data, mRNA transcript
abundances were normalised relative to all the detected tran-
scripts in the sample. This was done by calculating the rela-
tive abundance of each gene transcript relative to the total
amount of mRNA In each sample, accounting for the fact that
the number of sequencings reads per sample may vary. For the
housekeeping genes RPL9 and ELAVLI, there was less than a
twofold difference in expression in the different cell lines. For
the glutamate receptor associated GRINA, there was a 2.3-fold
varfability in expression. The expression levels were lower and
more varied for all the VGSC genes, so a threshold of 0.5 was
applied to determine the relative levels of expression across the
NB cell lines.

*We dedicate this paper to the memory of Siileyman Cengiz Eminoglu who died of neuroblastoma on $th October
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Erken Baslangicli Kanserlerin
Artan Kiresel Yiikii: Tani
Yasindaki Diistisiin
Epidemiyolojik Analizi

Son iki 10 yilda, bircok Ulkede erken baslangicli kanserler
(genellikle <50 yasta tani alan olgular) dikkat cekici bigim-
de artis gostermektedir. Kiresel epidemiyolojik veriler, yal-
nizca toplam kanser ylkinin degdil, ayni zamanda tani yas
dagiiminin da degistigini ortaya koymaktadir. 1990-2019
donemini kapsayan 204 (lkenin ve 29 kanser turlnin
degerlendirildigi kiresel dlgekli analizler 50 yas alti kanser
insidansinin belirgin arttigini ve artisin kanser tlrlerine gore
heterojen oldugunu géstermektedir. Erken baslangicli kanser-
lerin yeni olgu sayisinin 1990°'dan 2019’a %79 civarinda arttigi
ve erken baslangicli kanser 6limlerinin yaklasik %28 oraninda
artmis oldugu bu calismada gosterilmistir. Ozellikle yiikiin
meme, Kolorektal, mide ile trakea/brons/akciger kanserlerinde
belirgin oldugu raporlanmistir. (Zhao et al., 2023)

Kolorektal kanser, erken baslangigli kanser artisinin en gigli
orneklerinden biri olarak 6ne cikmaktadir (Sekil 1). Cok ulus-
lu Kkarsilastirmali analizler, 2000ler sonrasi 50 yas altindaki
kolorektal kanser insidansinin bircok ylksek gelirli Glkede
istikrarli bicimde arttigini géstermektedir (Sung et al,, 2025).
Benzer sekilde, erken baslangicli meme kanserinde de bazi
popiilasyonlarda artis bildirilmis; bu artis obezite, metabolik
sendrom ve Ureme faktérlerindeki degisimlerle iliskilendiril-
mistir (Rantala et al., 2025). Bunun yaninda pankreas, bobrek,
prostat ve multipl miyelom gibi bazi kanser tlrlerinde de geng
yas gruplarinda artis hizinin daha yiiksek oldugu rapor edilmis-
tir (Terashima et al., 2025).

Bununla birlikte, tim insidans artislarinin gercek biyolojik artisi
yansitmadigi unutulmamalidir. Tarama programlarinin yaygin-
lasmasi, tanisal gorlintlleme tekniklerindeki gelismeler ve
bazi kanser tlirlerinde asir tani olasiligl, 6zellikle tiroid ve pros-
tat kanserlerinde yas dagiimindaki degisimin bir bolimind
aciklayabilir. Ancak gastrointestinal kanserler basta olmak
lizere bazi solid timorlerde gdzlenen mortalite artisi, altta
yatan cevresel, metabolik ve yasam tarzi faktorlerinin rolin{
desteklemektedir. Bu tablo, Klasik “yaslilik hastaligi” paradig-
masinin degismekte oldugunu géstermektedir.

Sonug olarak, erken baslangicli kanserlerde tani yasinin
diismesi; metabolik inflamasyon, mikrobiyota degisimleri,
cevresel maruziyetler, kohort etkileri ve genetik yatkinugin
etkilesimi ile agiklanan ¢ok faktorl bir stirectir. Bu egilim yal-

8

nizca klinik agidan degil, ayni zamanda 6nemli bir halk sagligi sorunu
olarak da degerlendirilmektedir. Her ne kadar genetik yatkinlik erken
yasta gorllen kanserlerde daha yiiksek bir paya sahip olsa da, kire-
sel artisi tek basina agiklamak icin yeterli degildir. Risk faktorlerinin
erken yasam dénemlerinden itibaren birikmesi ve degisen cevresel
maruziyetler, tani yasindaki disistn temel belirleyicileri arasinda
yer almaktadir. Gelecekte yapilacak yas-dénem-kohort analizleri,
molekdiler alt tip farkliliklarinin incelenmesi ve erken yasam maruzi-
yetlerine odaklanan uzunlamasina ¢alismalar, bu egilimin altinda
yatan mekanizmalarin daha iyi anlasilmasina katki saglayacaktir.
KKTC’de 2017 yilindan beri kanser vakalarinin epidemiyolojik ana-
lizleri Gizerine bir yayin yapilmamistir. 1990-2004 yillarini kapsayan
kanser kayit verilerine gore erkeklerde en sik gorilen kanser tiird ak-
ciger kanseri olup bunu deri, kolorektal ve prostat kanserleri izlemek-
tedir; kadinlarda ise meme kanseri en yaygin malignite olarak 6ne
cikmakta ve jinekolojik kanserler, deri kanserleri ve kolorektal kan-
serler bunu takip etmektedir (Hincal et al., 2008). 2010-2014 yillar
arasini kapsayan bir diger ¢alismada benzer sonuglar elde edilmistir
(Sancar et al.,, 2017). Calismada erkeklerde akciger kanserinin yiiksek
gorilme sikligi blylk 6lciide sigara kullanimina baglanirken, her iki
cinsiyette de deri kanserlerinin nispeten yiiksek insidansi bolgenin
yogun glines maruziyeti ile iliskilendirilmistir. Genel olarak deger-
lendirildiginde, KKTC'deki kanser insidansi Gliney Avrupa Ulkeleri ile
benzer egilimler gostermekte, ancak bazi kanser tirlerinde gevresel
faktorler, yasam tarzi ve demografik yapidan kaynaklanan bolgesel
farkliliklar gézlenmektedir.

Onemli olarak, Hincal ve ark. (2008) tarafindan yapilan calisma da,
yukarida belirtilen bulgularla uyumlu sekilde, meme Kkanserinin
gorilme / tani yasinin Avrupa'nin geri kalanina kiyasla anlaml dere-
cede daha distk oldugunu gdstermistir. Risk faktdrlerini daha iyi
anlayabilmek, tlkemizde erken baslangicli kanserlerin insidansini
belirleyebilmek ve etkili kanser kontrol stratejileri gelistirebilmek icin
daha fazla epidemiyolojik ¢alismaya ihtiya¢ vardir. Kanser Arastirma
Vakfi (KAV) olarak, Kuzey Kibris'ta erken baslangicli kanserlere odak-
lanan ¢alismalar baslatmis bulunmaktayiz.

Median Age at Diagnosis of Colorectal Cancer Over Time (SEER)
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Sekil 1: SEER verilerine (1975-2021) dayali olarak kolorektal kanser
tanisindaki medyan yasin zamansal edilimleri; tani yasinin zaman
icinde giderek daha genc yaslara dogru kaydigini goéstermektedir.
Figure 1: Temporal trends in the median age at diagnosis of colorec-
tal cancer based on SEER data (1975-2021), demonstrating a gradu-
al shift toward younger ages at diagnosis over time.
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The Growing Global Burden of
Early-Onset Cancers: An
Epidemiological Analysis of the
Decline in Age at Diagnosis

Over the past two decades, early-onset cancers (generally de-
fined as “cancers diagnosed before the age of 50”) have shown
a notable increase in many countries. Global epidemiological
data indicate not only a growing overall cancer burden but also
a shift in the age distribution at diagnosis. Large-scale global
analyses evaluating 204 countries and 29 cancer types for
the period 1990-2019 demonstrated that cancer incidence
among individuals under the age of 50 has increased substan-
tially, with heterogeneous patterns across cancer types. One
study showed that the number of new early-onset cancer cas-
es increased by approximately 79% between 1990 and 2019,
while deaths from early-onset cancers rose by about 28%. The
burden was reported to be particularly pronounced for breast,
colorectal, gastric, and trachea/bronchus/lung cancers (Zhao
etal, 2023).

Colorectal cancer stands out as one of the strongest exam-
ples of the rise in early-onset cancers (Figure 1). Multinational
comparative analyses have shown that, since the 2000s, the
incidence of colorectal cancer among individuals under 50
has steadily increased in many high-income countries (Sung
et al, 2025). Similarly, increases in early-onset breast cancer
have been reported in certain populations, and these trends
have been associated with obesity, metabolic syndrome, and
changes in reproductive factors (Rantala et al., 2025). In addi-
tion, higher rates of increase in younger age groups have also
been reported for certain cancer types, including pancreatic,
kidney, prostate cancers, and multiple myeloma (Terashima et
al, 2025).

However, it should be noted that not all increases in incidence
necessarily reflect a true biological rise in cancer occurrence.
The expansion of screening programs, advances in diagnostic
imaging technologies, and the possibility of overdiagnosis in
some cancer types may partly explain shifts in age distribution,
particularly for thyroid and prostate cancers. Nevertheless, the
observed increases in mortality for certain solid tumours—es-
pecially gastrointestinal cancers—support the role of under-
lying environmental, metabolic, and lifestyle factors. These
observations suggest that the traditional paradigm of cancer
as primarily a “disease of aging” may be changing.

In conclusion, the decreasing age at diagnosis in early-onset
cancers represents a multifactorial process driven by the inter-
action of metabolic inflammation, alterations in the microbio-
ta, environmental exposures, cohort effects, and genetic sus-
ceptibility. This trend should be considered not only a clinical
issue but also an important public health concern. Although
genetic predisposition accounts for a relatively higher pro-
portion of cancers occurring at younger ages, it alone cannot
explain the global increase. The accumulation of risk factors
from early life and changing environmental exposures appear
to be key determinants of the declining age at diagnosis. Fu-
ture age—period—cohort analyses, investigations of molecular
subtype differences, and longitudinal studies focusing on ear-
ly-life exposures will help clarify the mechanisms underlying
this trend.

In Northern Cyprus, no epidemiological publication analys-
ing cancer cases has been produced since 2017. According
to cancer registry data covering the period 1990-2004, lung
cancer is the most frequently observed cancer among men,
followed by skin, colorectal, and prostate cancers; among
women, breast cancer is the most common malignancy, fol-
lowed by gynaecological cancers, skin cancers, and colorectal
cancers (Hincal et al., 2008). A later study covering the years

2010-2014 reported similar findings (Sancar et al,, 2017). In that
study, the high incidence of lung cancer among men was largely
attributed to tobacco use, while the relatively high incidence of
skin cancers in both sexes was associated with intense sun expo-
sure in the region. Overall, cancer incidence patterns in Northern
Cyprus show similarities to those observed in Southern European
countries; however, regional differences related to environmental
factors, lifestyle, and demographic structure are evident for certain
cancer types.

Importantly, the study of Hincal et al. (2008) also showed that
the age of incidence / diagnosis of breast cancer was significant-
ly lower than the rest of Europe, in line with what has been noted
above. To better understand risk factors, determine the incidence
of early-onset cancers in our country, and develop effective cancer
control strategies, further epidemiological studies are needed. As
the Cancer Research Foundation (KAV), we have initiated studies
focusing on early-onset cancers in Northern Cyprus.
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Yenidogan Nav1.5’i hedefleyen
bir monoklonal antikor:
Noroblastomun erken tani ve
tedavisiicin yeni bir arac

Bu projede, giincel yapay zekad ve makine 6grenimi tekno-
lojilerini kullanarak kanserli hicrelerin yiizeyindeki spesifik
iyon kanallarini hedefleyerek maligniteleri potansiyel olarak
tedavi edebilecek monoklonal antikorlar (mAb'ler) tasarladik.
Bu kanallardan biri, voltaj kapili sodyum kanali Nav1.5'in
yenidogmus bebeklerde goriilen alternatif varyanti olan ve ilk
kez ndroblastomada tanimlanan nNav1.5'tir (Ou ve ark., 2005).
iyon Kanallar, hiicrelerimizin yiizeyinde bulunan ve potasyum
ve sodyum iyonlari gibi maddelerin hicrelerimize giris ve
cikisini kontrol eden Kkapilar gibi islev géren proteinlerdir. Bu
iyonlarin hareketi, viicudumuzdaki birgok farkli hiicre ve doku
tlrlndn islevi icin hayati 6neme sahiptir. Dolayisiyla, kendi
hiicrelerimizden tiireyen kanser hicreleri de bu iyon kanal-
larina sahiptir. Bu proje kapsaminda nNav1.5 iyon kanalina
odaklandik.

Kanser hicreleri hizla bélinme yetenedine sahiptir ve embriyonik
kok hicrelere benzer bir yapi edinirler. Dolayisiyla, viicudumuzdaki
normal hiicrelerde de bulunan bircok bilesen, kanser hiicrelerinde
bu ozellikleri destekleyecek sekilde kendilerine 6zgi degisiklikler
gelistirir. Yukarida bahsedilen nNav1.5 kanali da bu bilesenlerden
biridir. Profesér Mustafa Djamgoz, bu kanalin kendine 6zgu bir
amino asit dizilimi kazandigini kesfetmistir; yani bu iyon kanalini
olusturan yapi taslarinin dedismesiyle birlikte farkli bir sekil ve
kanseri daha agresiflestiren bir fonksiyon kazandigini gostermistir
(Djamgoz, 2024). Ozellikle bu iyon kanalinin varligi, meme ve kolon
timorlerinde daha yliksek metastatik aktivite ile iliskilendiril-
mistir. Ancak bu 6zel yapi, ilag gelistiricilere ve bilim insanlarina, bu
iyon kanalini secici olarak hedef alarak ve saglikli hiicre-

lerde bulunan normal versiyonu etkilemeden bu kanser tirleri icin
yeni tedaviler gelistirme imkani da sunmaktadir. Glincel arastirmalar,
bu kanalin insan noroblastoma hcrelerinin invazyon kapasitesini
artirabilecegini gostermektedir (Selcuk ve ark., 2026).

Bu nedenle, Washington Universitesi Protein Tasanim Ens-titiisi'nde,
2024 Kimya Nobel Odiiliinii kazanan David Baker'in laboratuvari
tarafindan gelistirilen yapay zekd modellerini

kullandik. Bu yapay zeka modelleri ile kanser-spesifik nNav1.5 iyon
kanalina karsi mADb’ler tasarladik (Bennett ve ark., 2026). Bu antikor-
lar, yalnizca bu iyon kanalini bloke ederek kanser metastazini azalt-
ma potansiyeli tasimakla kalmayip, ayni zamanda antikor-ila¢ konju-
gatlari ve CAR-T hiicreleri gibi yenilikci ilac teknolojileri araciligiyla
timor hicrelerini segici olarak hedeflememize de olanak saglay-
abilecek yeni tedavilere doniisme potansiyeline sahiptir. Bunun yani
sira, nNav1.5 ekspresyonu metastazin erken bir asamasinda yer al-
didi icin, bu monoklonal antikor (mAb) ayni zamanda eslikgi bir tan
araci olarak da kullanilabilir.

Al-assisted designed of a cancer-specific mAb
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A monoclonal antibody targeting
neonatal Nav1.5: A new tool for early
diagnosis and treatment of
neuroblastoma

In this project, we are using cutting-edge Artificial Intelligence
(Al) and Machine Learning (ML) techniques to design monoclo-
nal antibodies (mAbs) that can potentially treat malignancy by
targeting specific ion channels expressed on cancerous cells.
One of these channelsis the neonatal splice variant of the volt-
age-gated sodium channel, Nav1.5 (nNav1.5) which was first
described in neuroblastoma (Ou et al,, 2005).

lon channels are proteins on the surface of our cells that act
as gates, which control the movement of substances, such as
potassium and sodium ions, in and out of our cells. The move-
ment of these ions is essential for the function of many differ-
ent types of cells and tissues around our body. Thus, cancer
cells, which emerge from our own cells, also have these ion
channels. In this project, we focus on nNav1.5.

Cancer cells have an increased ability to divide rapidly and de-
velop an almost stem-cell like or embryonic state; therefore,
many components of cancer cells that also exist in normal
cells around our body, develop changes that are unique to the
cancer cells to enable this. The nNav1.5 channel is also one
of these components. Professor Mustafa Djamgoz discovered
that this channel assumes a unique amino-acid sequence,
i.e. the building blocks that make up this ion channel change,
therefore giving it a different shape and altered function that
makes cancers more aggressive (Djamgoz, 2024). Particu-
larly, increased presence of this ion channel was associated
with greater metastatic action in breast and colon tumours.
However, this unique shape also enables drug developers and
scientists to develop novel treatments for these cancers by se-
lectively targeting thision channel, whilst not affecting healthy
cells with the normal version of this ion channel. Recent evi-
dence suggest that this channel may also drive invasiveness in
human neuroblastoma cells (Selcuk et al., 2026).

We therefore are using Al and ML techniques developed at the
Institute of Protein Design, University of Washington by David
Baker’s Lab, who won the Nobel Prize in Chemistry in 2024. We
are using these models to design mAbs specific for the can-
cer-specific nNav1.5 (Bennett et al., 2026). These antibodies
offer the potential to become novel therapies that not only
block this ion channel and reduce metastasis but also enable
us to use these antibodies to selectively target tumour cells

with novel pharmaceutical technologies such as antibody-drug
conjugates (ADCs) and CAR-T cells. Furthermore, since nNav1.5
expression is an early event in metastasis, the mAb could also serve
as a companion diagnostic tool.
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Kuzey Kibris’ta Avlanan Balik
Tirlerinde Mikroplastik Analizi
ve Kanserle olan iliskilerinin
incelenmesi

Plastik kirliligi, ginimuzde en 6nemli cevresel sorunlardan biri
olarak yaygin sekilde kabul edilmektedir. Kiresel plastik Gre-
timi son on yillarda hizla artmis ve yillik 390 milyon tonun Gze-
rine ¢ikmustir. Uretilen bu plastiklerin Gnemli bir kismi zamanla
dogal ekosistemlere ulasmaktadir (Geyer ve ark., 2017). Plastik
kirliliginin farkl tlrleri arasinda mikroplastikler (MP’le)—5
mm’'den daha kicik plastik parcaciklar—Kaliciliklari, genis
yayiim alanlar ve ekosistemler ile insan sagugi tzerindeki
potansiyel riskleri nedeniyle Gzel bir ilgi gérmektedir (An-
drady, 2011). Mikroplastikler ya daha biy(k plastik Grlinlerin
fiziksel, kimyasal ve biyolojik slireclerle pargalanmasi sonucu
olusmakta ya da kozmetik ve endistriyel Grlinlerde kullanilan
kiclk plastik parcaciklari olarak dogrudan Uretilmektedir (Cole
ve ark., 2011). Kiciik boyutlar ve dayanikli yapilari nedeniyle
mikroplastikler cevrede uzun sire kalabilmekte ve su ile hava
yoluyla kolayca tasinabilmektedir.

Cok sayida ¢alisma, mikroplastiklerin dlinya genelinde deniz
ortamlarinda bulundugunu dogrulamistir. Bu ortamlar arasin-
da deniz suyu, sedimentler ve deniz canlilar yer almaktadir.
Plankton, kabuklu canlilar, kabuklular ve baliklar gibi bircok
deniz turintn mikroplastikleri ya dogrudan ya da kontamine
olmus avlarini tiiketmeleri sonucunda yuttuklari gésterilmistir
(Lusher ve ark., 2013). Mikroplastikler yutulduktan sonra sindi-
rim dokularinda fiziksel hasara yol acabilir, beslenme verim-
liligini azaltabilir ve deniz canlilarinda fizyolojik strese neden
olabilir (Wright ve ark., 2013). Fiziksel etkilerinin yani sira mikro-
plastikler, tehlikeli kimyasal maddeler ve mikroorganizmalar
icin tasiyici gorevi de gorebilmekte, bu da ekolojik ve toksikolo-
jik riskleri daha da artirmaktadir (Rochman ve ark., 2013).
Akdeniz, plastik kirliliginden en fazla etkilenen bolgelerden biri
olarak tanimlanmaktadir. Yari kapali bir deniz olmasi, yogun
kiyr nlfusu, turizm faaliyetlerinin fazlaligi ve yogun deniz
tasimaciligi gibi nedenlerle plastik atiklar Akdeniz havzasinda
birikme egilimi géstermektedir (Cozar ve ark., 2015). Yapilan
cesitli arastirmalar, Akdeniz sularinda, sedimentlerinde ve
deniz canlilarinda yliksek miktarda mikroplastik bulundugunu
ortaya koymustur. Ticari acidan onemli olan sardalya, hamsi
ve cipura gibi balik tiirlerinde de mikroplastiklere rastlandigi
bildiritmistir (Collard ve ark., 2017). Bu bulgular, Akdeniz'deki
balikgilik sektorlinin mikroplastik Kirliligine bagli 6nemli bir
kontaminasyon riski ile karsi karsiya olabilecegini gostermek-
tedir.

Bu konuya yonelik kiresel ilginin artmasina ragmen, Dogu
Akdeniz'in bazi bélgelerinde, 6zellikle Kuzey Kibris'ta, bolgesel
veriler oldukea sinirlidir. Bu bélgede balikgilik yalnizca énem-
li bir ekonomik faaliyet degil, ayni zamanda yerel beslenme
aliskanliklarinin ve Kdltlirel yasamin 6nemli bir parcasidir.
Bircok toplum, &zellikle balik olmak Uzere deniz Urlnlerini
temel protein kaynadi olarak tlketmektedir. Ancak Kuzey
Kibris'ta yaygin olarak tiiketilen balik tiirlerinde mikroplastik
varligi ve miktar hakkinda oldukca az bilimsel bilgi bulun-
maktadir. Bugline kadar bélgede ticari agidan énemli balik
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turlerinde mikroplastik kontaminasyonunu inceleyen kapsamli bir
calisma yapilmamistir.

Mikroplastik sorunu yalnizca cevresel kirlenme ile sinirli degildir; ayni
zamanda insan sagligi agisindan da 6nemli endiseler dogurmaktadir.
Mikroplastikler, kalici organik kirleticiler, agir metaller ve bisfenol A
ile ftalatlar gibi plastik katki maddeleri dahil olmak Gzere ¢cok cesitli
toksik maddeleri adsorbe edebilmekte ve tasiyabilmektedir (Teuten
ve ark., 2009). Deniz canlilart mikroplastikleri yuttugunda bu kimya-
sallar dokularinda birikebilmekte ve daha sonra besin zinciri boyunca
tasinabilmektedir. Insanlarin deniz Griinlerini tliketmesiyle birlikte
mikroplastikler ve bunlara bagli kirleticiler insan viicuduna gire-
bilmekte ve potansiyel saglik riskleri olusturabilmektedir (Wright ve
Kelly, 2017).

Son yillarda yapilan ¢alismalar, mikroplastik maruziyeti ile kanser ris-
ki arasinda olasi bir iliski olabilecegini de ortaya koymaktadir (Cirillo
et al, 2026). Bu alandaki arastirmalar heniiz gelisme asamasinda ol-
makla birlikte, mikroplastiklerin kanser olusumuna katkida bulunabi-
lecegini agiklayan cesitli mekanizmalar dnerilmistir. Mikroplastikler
biyolojik dokularda oksidatif stres, inflamasyon ve bagisiklik sistemi
tepkilerini tetikleyebilmektedir. Kronik inflamasyon ve oksidatif
stres, DNA hasari ve timér olusumu ile yakindan iliskili stireglerdir
(Prata ve ark., 2020). Ayrica plastik tretiminde kullanilan stiren, fta-
latlar ve bisfenol A gibi bircok kimyasalin endokrin bozucu 6zelliklere
sahip oldugu ve deneysel calismalarda kanserojen veya timor olusu-
munu tesvik edici etkilerle iliskilendirildigi bilinmektedir (Campanale
ve ark., 2020).

Dinyanin farkli bélgelerinde, 6zellikle Asya, Avrupa ve Kuzey Ameri-
ka’'da yapilan ¢alismalar, insan tliketimine sunulan deniz Griinlerinde
mikroplastiklerin bulundugunu géstermistir (Van Cauwenberghe ve
Janssen, 2014). Bazi tahminlere gére insanlar yalnizca beslenme
yoluyla her yil binlerce mikroplastik pargcacigini viicutlarina alabil-
mektedir (Cox ve ark., 2019). Ancak Kuzey Kibris'a odaklanan benzer
calismalar bulunmamaktadir. Bu durum, bdlgesel bilgi agisindan
o6nemli bir bosluk olusturmaktadir. Mevcut veri eksikligi, yerel deniz
ekosistemlerinde mikroplastik Kirliliginin boyutunu belirlemeyi ve
toplum icin potansiyel saglik risklerini degerlendirmeyi zorlastirmak-
tadir.

Akdeniz'in farkli bolgelerinde cesitli balik tirlerinde mikroplastik
kirliligi rapor edilmis olsa da, bu bulgular yerel cevresel kosullar, kiyi
faaliyetleri ve atik yonetimi uygulamalarindaki farklliklar nedeniyle
Kuzey Kibris icin dogrudan gegerli olmayabilir. Bu nedenle, bol-
geye 0zgui calismalar, bu bélgede yasayan deniz organizmalarindaki
mikroplastik dagiimini ve seviyelerini daha iyi anlamak acisindan
blyik 6nem tasimaktadir.

Glvenilir yerel verilerin eksikligi, politika yapicilarin ve halk sagligi
otoritelerinin ekolojik riskleri degerlendirmesini ve uygun yonetim
stratejileri gelistirmesini de sinirlamaktadir. Bilimsel kanitlar olmadan
plastik kirliligini azaltmaya yonelik etkili politikalar olusturmak veya
halkin tlkettigi deniz Grlnlerinin glvenligini saglamak oldukca
guctdr. Bu nedenle Kuzey Kibris'ta ticari balik tirlerinde mikroplas-
tiklerin belirlenmesi ve miktarlarinin dlgllmesine yonelik arastirma-
lar bliyik 6nem tasimaktadir. Bu tlir calismalar, bolgesel deniz eko-
sistemlerinde mikroplastik kirliliginin boyutuna iliskin degerli bilgiler
saglayacak ve deniz Grunleri tiketiminin insanlar igin olasi bir maru-
ziyet yolu olup olmadigini belirlemeye yardimci olacaktir.

KAV tarafindan desteklenen bu proje, kanser konusunda farkindalik
yaratmak ve saglik acisindan oldukga faydali oldugu bilinen bir be-
sin kaynagi Uzerinden insanlara kanser ile ilgili potansiyel risklerin
aktarilma olasiligini ortaya koymak agisindan 6nemli bir katki sagla-
yacaktir.

Baliklardaki Mikroplastik ve Kanser

Baliktaki
Mikroplastikler

Kandaki A
Mikroplastikler Kanser Tidnes)
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Microplastic Analysis in Fish Species
Caughtin Northern Cyprus and
Investigation of Their Effects on Cancer

Plastic pollution is widely recognized as one of the most signifi-
cant environmental challenges of the modern era. Global plastic
production has increased rapidly over the past decades, exceeding
390 million tons annually, and a considerable portion of this ma-
terial eventually enters natural ecosystems (Geyer et al,, 2017).
Among different types of plastic pollution, microplastics (MPs)—
plastic particles smaller than 5 mm—have received particular
attention due to their persistence, widespread distribution, and
potential risks to ecosystems and human health (Andrady, 2011).
Microplastics originate either from the breakdown of larger plas-
tic items through physical, chemical, and biological processes
or from intentionally produced small plastic particles used in
consumer and industrial products (Cole et al, 2011). Because
of their small size and durability, microplastics can remain in the
environment for long periods and are easily transported through
water and air.

Numerous studies have confirmed the presence of microplastics
in marine environments worldwide, including seawater, sedi-
ments, and marine organisms. Marine species such as plankton,
shellfish, crustaceans, and fish have been shown to ingest micro-
plastics either accidentally or through contaminated prey (Lusher
et al, 2013). Once ingested, these particles can cause physical
damage to digestive tissues, reduce feeding efficiency, and induce
physiological stress in marine organisms (Wright et al, 2013). In
addition to their physicalimpacts, microplastics may act as carriers
of hazardous chemical substances and microorganisms, further
increasing their ecological and toxicological risks (Rochman et al.,
2013). The Mediterranean Sea has been identified as one of the re-
gions most affected by plastic pollution. Due to its semi-enclosed
structure, dense coastal populations, intensive tourism, and ex-
tensive maritime activities, plastic waste tends to accumulate in
the Mediterranean basin (Cozar et al,, 2015). Several studies have
reported high concentrations of microplastics in Mediterranean
waters, sediments, and marine organisms, including commercially
important fish species such as sardines, anchovies, and sea bream
(Collard et al, 2017). These findings indicate that the fishing sec-
tor in the Mediterranean may face significant contamination risks
associated with microplastic pollution. Despite increasing global
attention to this issue, regional data remain limited in certain ar-
eas of the Eastern Mediterranean, particularly in Northern Cyprus.
In this region, fishing is not only an important economic activity
but also a major component of local diets and cultural traditions.
Many communities rely heavily on seafood, especially fish, as a
primary source of protein. However, there is currently very little
scientific information regarding the presence and levels of micro-
plastics in fish species commonly consumed in Northern Cyprus.
To date, no comprehensive studies have evaluated microplastic
contamination in commercially important fish from the region.
The issue of microplastics extends beyond environmental con-
tamination and raises concerns regarding human health. Micro-
plastics can adsorb and transport a wide range of toxic substances,
including persistent organic pollutants, heavy metals, and plastic
additives such as bisphenol A and phthalates (Teuten et al., 2009).
When marine organisms ingest microplastics, these chemicals
may accumulate in their tissues and subsequently move through
the food chain. As humans consume seafood, microplastics and
their associated contaminants may enter the human body, creat-
ing potential health risks (Wright and Kelly, 2017). Recent studies
have also suggested a possible relationship between microplastic
exposure and cancer risk (Cirillo et al, 2026). Although research
in this area is still developing, several mechanisms have been
proposed to explain how microplastics may contribute to carcino-
genic processes. Microplastics can trigger oxidative stress, inflam-
mation, and immune responses within biological tissues. Chronic
inflammation and oxidative stress are well-known contributors to
DNA damage and tumor formation (Prata et al.,, 2020). In addition,

many chemicals used in plastic production, such as styrene, phthalates,
and bisphenol A, are recognized endocrine-disrupting compounds and
have been linked to carcinogenic or tumor-promoting effects in experi-
mental studies (Campanale et al,, 2020). Studies conducted in different
regions of the world, including Asia, Europe, and North America, have
demonstrated the presence of microplastics in seafood productsintend-
ed for human consumption (Van Cauwenberghe and Janssen, 2014).
Some estimates suggest that humans may ingest thousands of micro-
plastic particles each year through diet alone (Cox et al,, 2019). However,
there are currently no comparable studies focusing on Northern Cyprus,
which creates a significant gap in regional knowledge. This lack of infor-
mation makes it difficult to determine the extent of microplastic con-
tamination in local marine ecosystems and to assess potential health
risks for the population. Although microplastic contamination has been
reported in various fish species across the Mediterranean region, these
findings cannot be directly applied to Northern Cyprus due to differenc-
es in local environmental conditions, coastal activities, and waste man-
agement practices. Therefore, region-specific studies are essential to
better understand the distribution and levels of microplastics in marine
organisms from this area. The absence of reliable local data also limits
the ability of policymakers and public health authorities to evaluate eco-
logical risks and develop appropriate management strategies. Without
scientific evidence, it is difficult to establish effective policies aimed at re-
ducing plastic pollution or ensuring the safety of seafood consumed by
the public. For these reasons, research focusing on the identification and
quantification of microplastics in commercial fish species from North-
ern Cyprus is highly important. Such studies would provide valuable
information about the extent of microplastic contamination in regional
marine ecosystems and help determine whether seafood consumption
represents a potential exposure pathway for humans.

The project, supported by KAV, will provide a valuable way to raise aware-
ness about cancer and reveal the possibility of cancer transmission to
humans from a food source known for its high health benefits.
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KAV’In bir bursiyeri daha doktora derecesini kazandi
Another KAV scholar has earned a Ph.D.

Pinar Peyman ince, 2025 yilinda doktora tez calisma-
lanini tamamlayarak ‘Doktor’ Ginvani almaya hak kazand!.
Doktora tezi cercevesinde yapmis oldugu calismalar da
Chemistry Select dergisinde yayinlad..

Peyman bu calismasinda Eleclazine adli ilaci kiclk
parcaciklar (nanopartikiiller) icine paketleyerek, ilacin
kanser hlicrelerine girme ve zamanla salinimini iyilestiren
yeni bir meme kanseri tedavi yontemini test etti. Labora-
tuvar deneylerinde, ilac agresif meme kanseri hiicrelerin-
de Kkanserin yayilmasiyla baglantii davranislar azaltti.
Sonuclar, Eleclazine’in metastazi onlemeye yardimci
olabilecegini ve nanopartikiillerin kanser ilaclarini daha
etkili bir sekilde iletmek icin yararli bir sistem olabilecegini
gosteriyor.

Pinar Peyman ince completed her doctoral thesis and
earned the title of “Doctor” in 2025. She also published
the research she conducted as part of her doctoral thesis
in the journal of Chemistry Select.

Peyman, in her research, tested a new way to treat breast
cancer by packaging a drug called Eleclazine inside tiny
particles (nanoparticles) to improve how it enters cancer
cells and is released over time. In laboratory experiments,
the drug reduced behaviors linked to cancer spreading in
aggressive breast cancer cells. The results suggest Ele-
clazine could help prevent metastasis, and nanoparticles
may be a useful system for delivering cancer drugs more
effectively.

Article
ChemistrySelect M100251cL 202501699

vewchemistryselect org

Encapsulation of Eleclazine Into Chitosan-Based Nanocarriers
and Functional Effects on MDA-MB-231Human Breast Cancer
Cells

Peyman P Ince,** <) Doga Kavaz,® ®! Nahit Rizaner,® ) and Mustafa B A Djamgoz¥)

Chemotherapeutic agents have a toxic effect on healthy cells  of drug-NP combinations were also evaluated. The NPs were
and may lead to chemoresistance. Thorefore, we () encapsu-  100-400 nm In sizo with average 2eta potentis of 365 and
ated w6 ctivel were 643% and
collla delivery and ) evaluated Eleclzine (£, 3 novel fon  713% release followed the Higuchl model. Ec 10 pM) reduced
channel blocker as a potential antimetasatic agent. Chitosan  metastatic cell behaviours in a dose-dependent manner, El-
and Carborymethyl-Chitosan NPs were synthesized ia fonic  loaded NPs showed similar effects to free Elc afte 48 h. Overal,
crossinking and characterized as regards their encapsulation  Elc shows promise as an antimetastaic agent and NPs would be
efficency and release Kinetis. MOA M8 231 human breast can-  an ideal drug dellvery system for enharcing therapeutic efficacy

Elc under normaxia (20% O) and hypoxia (2% Oz, The effects

Makalaye asagidaki baglantidan ulasabilirsiniz/ You can
use the link below to read the full article:
https://chemistry-europe.onlinelibrarywiley.com/doi/
abs/10.1002/5lct.202501699
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Kanser Tedavisinde Nanoparcaciklar:
Meme Kanseri ve Hedefli iyon Kanali
Modiilasyonu

Bilinen ilag ilacin Yeniden Kullaniimasi

-

ELEKLAZIN

Metastatik SRl
Meme Kanseri S38

Kapsiilleme

@ Daha Az Toksisite @ Arttirilmig Daha lyi /{"
Dilsiik Yan Etkiler Etkinlik

Sonuglar m I
Sekil 1. Agresif meme kanserinde Eleklazin y(ikli nanopargacik ta-
banli ilag iletiminin sematik gosterimi. Bu sekil, yapay zeka tabanli
bir gériintd olusturma araci (DALL-E, OpenAl, Canva)/(NotebookLM
(Google)) kullanilarak olusturulmustur.

Kalp Rahatsizlig ilaci

Kanser, tani ve tedavideki blylk ilerlemelere ragmen dinya
¢apinda onde gelen 6lim nedenlerinden biri olmaya devam et-
mektedir. Kemoterapi ve radyoterapi gibi geleneksel kanser teda-
vileri, hizla bélinen timar hiicrelerini 6ldirmede etkilidir; ancak
genellikle secicilikten yoksundurlar ve saglikli dokularda 6nemli
hasara neden olabilirler. Bu sinirlama, hem etkili hem de daha az
toksik olan yeni terapdtik stratejilerin aranmasina yol agmustir.
Son yillarda nanoteknoloji, kanser tedavisinde gelecek vadeden
ve yenilikci bir yaklasim olarak ortaya ¢cikmistir (Maeda ve ark,
2000). Nanoparcaciklar (NP'ler), tipik olarak 1 ila 1000 nanometre
boyutunda olan ve terap6tik ajanlarn kan dolasimi yoluyla dogru-
dan tlimor dokulanna tasimak (izere tasarlanabilen ultra kiicik
parcaciklardir. Ktictk boyutlar ve degistirilebilir yiizey ozellikleri
nedeniyle nanoparcaciklar, biyolojik sistemlerle benzersiz sekille-
rde etkilesime girebilirler. Kanser terapisinde nanoparcaciklar, ilag
taslyicilan veya terapétik ajanlanin kendileri olarak kullanilabilirler.
Taslyici olarak kullanildiklarinda, antikanser ilaclarini kapsilleyerek
¢ozundrlklerini, stabilitelerini ve biyo-yararlanimlanini artinrlar (Ali
&Ahmed, 2018). By, 6zellikle suda az ¢éziinen veya kan dolasimin-
da hizla bozulan ilaclar icin nemli bir 6zelliktir.

Nanoparcacik tabanli ilag dagitiminin temel avantajlarindan biri,
kontrollii ve strekli ilag salinimi saglama yetenedidir. llacin tama-
mini bir kerede salmak yerine, nanoparcaciklar yiklerini zaman
icinde kademeli olarak serbest birakabilir. Boylece terapétik ilac
seviyelerini korurken sistemik toksisiteyi azaltabilirler. Ek olarak
nanoparcaciklar, sizintili kan damarlar ve zayif drenajdan kaynaklanan

2025-2026 ILERLEME RAPORU

Gelistiritmis Gegirgenlik ve Tutulma (EPR) etkisiyle timor doku-
larinda birikir (Maeda ve ark., 2000). Bu durum, tedavi etkinligini
artinrken saglikli dokularin ilaca maruz kalmasini en aza indirir.
Nanopargaciklar, kanser hicrelerinde asin miktarlarda bulunan
molekiillere yonelik spesifik ligandlar, antikorlar veya peptitler-
le ylzeyleri modifiye edilebilir. Bu yaklasim, tedavi hassasiyetini
onemli olgude artinr ve Kisisellestirilmis kanser terapisinin kapisini
acar. Meme kanseri kadinlar arasinda en yaygin kanserlerden biridir
ve diinya genelinde her 8 kadindan 7’ine teshis konulacagi tahmin
edilmektedir. Ancak (icli negatif meme kanseri (TNBC) gibi agresif
alt tipler geleneksel tedavilerden yararlanamaz. Bu durum, Klasik
hormon reseptérlerinden bagimsiz, yeni hedeflenmis tedavi strate-
jilerine yonelik acil ihtiyaci vurgulamaktadir. Glincel arastirmalar,
voltaj kapili sodyum kanallaninin (VGSC'ler), 6zellikle Nav1.5%in
yenidogan varyantinin, agresif meme kanseri hiicrelerinde yuk-
sek oranda ifade edildigini ve hiicre goc, istilasi ve metastazinda
kilit rol oynadigini ortaya koymustur (Djamgoz ve ark., 2019). Bu
kanallarin hedeflenmesi, yeni ve alisilmadik bir terapétik yaklasimi
temsil etmektedir. Baslangicta bir kardiyak sodyum kanali blokeri
olarak gelistirilen Eleclazine, kanser hicrelerinde metastatik
davranisla iliskili kalict sodyum akiminin glcld bir inhibitord olarak
tanimlanmistir (Dutta ve ark., 2018). Bu baglamda, Eleclazine'in
kitosan ve karboksimetil kitosan gibi biyouyumlu nanoparcaciklar
icine kapsllenmesi gelecek vadeden bir stratejidir. Kitosan bazli
nanoparcaciklar; disuk toksisite, biyobozunurluk ve negatif yikli
kanser hiicresi zarlanyla glicli etkilesim gibi avantajlar sunar (Ali &
Ahmed, 2018). Onemli olan, nanoparcacik kapstillemesinin Ele-
clazine'in anti-metastatik etkilerini korurken kontrolld ilag salinimi
ve gelistirilmis hiicresel dagitim saglamasidir. Deneysel bulgular,
Eleclazine yUkli nanoparcaciklarin, timor mikrocevresine ben-
zeyen hipoksik kosullar altinda kanser hicresi hareketliligini ve
istilasini etkili bir sekilde azalttigini gostermektedir. Nanopargacik
kapsullemesininilac etkinliginden 6diin vermemesi, bu yaklasimin
iyon kanali hedefli tedaviler icin glivenli ve etkili bir dagitim sistemi
olarak hizmet edebilecegini dustindirmektedir.

Sonug olarak, nanoteknolojinin ilag yeniden isleviendirilmesi (drug
repurposing) ile birlestirilmesi, agresif meme kanseri alt tiplerinde
sonuglari iyilestirmek icin dnemli bir potansiyele sahiptir.

Agresif Meme Kanseri igin Nanopartikil Tabanl Tedavi

Nanoparticles as a Novel Therapeutic
Approach in Cancer Treatment:
Focus on Breast Cancer and Targeted
lon Channel Modulation

Figure 1. Schematic representation of Eleclazine-loaded nanoparti-
cle-based drug delivery in aggressive breast cancer. The figure was
created using an Al-based image generation tool (DALL-E, OpenAl,
Canva)/NotebookLM (Google).

Cancer remains one of the leading causes of death worldwide,
despite major advances in diagnosis and treatment. Conventional
cancer therapies such as chemotherapy and radiotherapy are ef-
fective in killing rapidly dividing tumor cells. However, they often
lack selectivity and can cause significant damage to healthy tis-
sues. This limitation has driven the search for novel therapeutic
strategies that are both effective and less toxic. In recent years,
nanotechnology has emerged as a promising and innovative ap-
proach in cancer treatment (Maeda et al., 2000).

Nanoparticles (NPs) are ultra-small particles, typically rang-
ing from 1 to 1000 nanometers in size, that can be engineered
to carry therapeutic agents directly to tumor tissues through
blood circulation. Due to their small size and modifiable surface
properties, nanoparticles can interact with biological systems in
unique ways. In cancer therapy, nanoparticles can be used either
as drug carriers or as therapeutic agents themselves. When used
as carriers, they encapsulate anticancer drugs and improve their
solubility, stability, and bioavailability (Ali & Ahmed, 2018). This is
particularly important for drugs that are poorly soluble in water or
rapidly degraded in the bloodstream.

One of the major advantages of nanoparticle-based drug delivery
is the ability to achieve controlled and sustained drug release. In-
stead of releasing the drug all at once, nanoparticles can gradually
release their cargo over time, maintaining therapeutic drug levels
and reducing systemic toxicity. In addition, nanoparticles tend to
gather in tumor tissues through the enhanced permeability and
retention (EPR) effect, a phenomenon resulting from the leaky
blood vessels and poor drainage (Maeda et al., 2000). This gives
specificity and allows the nanoparticles to enter the tumor area
and remain there for longer, helping the treatment work more
effectively.

This passive targeting helps increase drug concentration at the
tumor site while minimizing exposure to healthy tissues. More-
over, nanoparticles can also be actively targeted by modifying
their surface with specific ligands, antibodies, or peptides that rec-
ognize molecules overexpressed on cancer cells. This approach
significantly improves treatment precision and opens the door to
personalized cancer therapy.

Breast cancer is one of the most common cancers among wom-
en and estimated to be diagnosed in 1 in 8 women worldwide.
While hormone receptor—positive and HER2-positive breast can-
cers benefit from targeted therapies, aggressive subtypes such
as triple-negative breast cancer (TNBC) lack these conventional
targets. As a result, TNBC is associated with poor prognosis, high
metastatic potential, and limited treatment options. This high-
lights the urgent need for novel targeted therapeutic strategies
that are independent of classical hormone receptors.

Recent research has revealed that voltage-gated sodium chan-
nels (VGSCs), particularly the neonatal splice variant of Nav1.5, are
highly expressed in aggressive breast cancer cells and play a key
role in cancer cell migration, invasion, and metastasis (Djamgoz
etal, 2019). Targeting these channels represents a novel and un-
conventional therapeutic approach. Eleclazine, originally devel-
oped as a cardiac sodium channel blocker, has beenidentified as a
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potent inhibitor of the persistent sodium current associated
with metastatic behaviour in cancer cells (Dutta et al, 2018).
In this context, encapsulating Eleclazine into biocompat-
ible nanoparticles such as chitosan and carboxymethyl
chitosan nanoparticles represents a promising strategy.
Chitosan-based nanoparticles offer several advantages, in-
cluding low toxicity, biodegradability, positive surface charge,
and strong interaction with negatively charged cancer cell
membranes (Ali & Ahmed, 2018). Importantly, nanoparticle
encapsulation preserves the anti-metastatic effects of Ele-
clazine while enabling controlled drug release and improved
cellular delivery.

Experimental findings demonstrate that Eleclazine-loaded
nanoparticles effectively reduce cancer cell motility, migra-
tion, and invasiveness under both normal and hypoxic condi-
tions, which closely resemble the tumor microenvironment.
Notably, nanoparticle encapsulation does not compromise
drug efficacy, suggesting that this approach can serve as a
safe and effective delivery system for ion channel-targeted
therapies.

In conclusion, nanoparticle-based drug delivery represents
a powerful and versatile platform for cancer treatment. By
combining nanotechnology with drug repurposing and ion
channel targeting, this novel therapeutic approach holds
significant potential for improving outcomes in aggressive
breast cancer subtypes. With further in vivo studies and clin-
ical validation, Eleclazine-loaded nanoparticles may emerge
as a new generation of targeted, less toxic, and more effec-
tive cancer therapies.
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Yer;i ilac Gelistirilmesindeki Yol
Haritasi ve KAV’In Bu Yola Katkisi

Yeni bir ilacin piyasaya stirilmesi oldukca uzun ve mesakkatli bir siirecten
olusur. Bu amagcla laboratuar ortaminda genellikle hiicreler Uzerinde
baslayan ¢alismalar sican gibi model organizmalarda ilacin test edilmesinin
akabinde insanlar tizerinde Klinik arastirmalara gegilir.

Klinik Arastirmalar Nedir?

Klinik arastirmalar, yeni tibbi tedavilerin, ilaglann veya cihazlann giivenli ve
etkili olup olmadigini gérmek amaciyla insanlarda test edildigi, 6zenle tasar-
lanms arastirma calismalarina denir. Bunlar, doktorlann ve arastirmacilarin
yeni bir ilacin mevcut tedavilerden daha etkili olup olmadigini belirlemel-
erine yardimei olan bilimsel deneylere benzer. Herhangi bir yeni tedavi, dok-
tor muayenehanesine veya eczaneye ulasmadan 6nce, klinik arastirmalarin
bircok asamasindan gecmek zorundadir. Bu calismalar, tibbi bilgileri iler-
letirken Katiimcilan korumak icin siki glivenlik protokollerine ve etik kural-
lara uyar. Klinik arastirmalar, kanser, diyabet ve Kalp hastaligi gibi hastaliklar
icin ¢igir acan tedaviler gelistirmek agisindan ¢ok énemlidir. GUntimUzin
hayat kurtaran ilaglannin, diinya capindaki hastalann kullanimina sunul-
madan 6nce etkili oldugu, bu arastirmalar sayesinde kanitlanmistir. Bu stire¢
temel olarak 2 temel asamadan olusur (FDA, 2018):

1- Klinik 6ncesi testler:

a. Yeni ilac kesfi: Arastirmacilar, bir hastaliga neden olan protein veya
geni belirler ve bununla etkilesime giren molekiilli tespit eder (~3-6 yiD.

b. Model organizma Uzerinde test: Umut vaat eden bir molekiil bulun-
dugunda bunun glivenligini ve biyolojik aktivitesini degerlendirmek igin
hiicreler ve fare gibi hayvan modelleri lizerinde test edilir (1-2 yiD.
Sonuglar umut verici ise, ilac insanlarda G¢ ana asamada yurittlen
Klinik denemelere geger.

2- Klinik arastirmalar:
® Faz | — KUK bir grup sagukl bireyler (20—~100 Kisi) tizerinde ilacin gliven-
ligi degerlendirilir. Kullanilacak doz bu asamada belirlenir (~1-2 yil).
® Faz |l - Yizlerce hasta, ilacin etkinligini degerlendirmek ve yan etkilerini
izlemek cin ilaci test eder (~2-3 yil).
® Faz |ll—Diinya ¢apinda binlerce hasta, ilacin etkinligini dogrular, ilaci meveut
tedavilerle Karsilastinrve kapsam glivenlik verileri toplar (~3-4 yil). Klinik dene-
me sonuclan bilesigin etkinligini ve gtivenligini gliclui bir sekilde gosterirse,
saglik otoriteleri (FDA veya EMA) ilaci onaylar ve ilacin hastalara sunulmasi
saglanir (~1-2 yil. Ancak bu asamadan sonra yeniilag piyasaya strtildir.
® Faz IV — llag piyasaya surlildiikten sonra, ilacin gtivenligini izlemek icin
uzun bir stire boyunca yan etkilerle ilgili bilgiler toplanir.

Phases of clinical trials

PRECLINICAL PHASE | PHASE Il PHASE Ill PHASE IV

LA
UL

Sekil 1: Test edilen bilesiklerden sadece 1:10000 gerekli testleri basariyla
gecip hastalarin erisimine ulasir.

Figure 1: Only 1:10000 compound succeeds the tests and become available
to the patients.

2025-2026 ILERLEME RAPORU

Zorluklar

Klinik arastirmalar, bircok 6nemli zorlukla karsi karsiya kalan kar-
masik bir sirecten olusur.

® Yeterli sayida uygun katiimcinin secilmesi ve arastirmada ka-
labilmeleri

® Hastalar mevcut arastirmalardan haberdar olmayabilir,

® Arastirma merkezlerinden uzakta yasiyor olabilir,

® Hastalar arastirma tamamlanmadan ayrilabilir.

® Maliyet ve zaman da 6nemli engellerdir

® Bir klinik arastirma yillar surebilir ve yiiz milyonlarca dolara mal
olabilir,

® Yasal ve etik gereklilikler, katiimcilar korumak icin gerekli olmakla
birlikte, stireci daha da karmasik hale getirir ve biirokratik yika artirir
(ICH, 2023).

® Son olarak, beklenmedik yan etkiler bir denemeyi tamamen durdu-
rabilir (Hay et al 2014).

Bu zorluklara ragmen, klinik denemeler yeni tedavilerin glvenli
ve etkili olup olmadigini belirlemede altin standart olmaya devam
etmektedir. Asilan her engel, hastalar icin daha iyi ilaglara bir adim
daha yaklasmamizi saglar.

KAV yeni ilac gelistirilmesine nasil katkida bulunuyor?

KAV, bir arastirma vakfi olarak verdigi doktora burslar ile yeni ilag
gelistirilmesi strecinin 6zellikle klinik 6ncesi asamalarina katkida
bulunmaktadir. Orkide Yurtyust gibi etkinliklerden olusturdugu
kaynakla genc arastirmacilara destek olup yeni ila¢ gelistirilmesi
icin calismalarini surdirmektedir. Bunun yani sira piyasada hali
hazirda bulunan ve farkli hastaliklar icin kullanilan ilaclarin kansere
karsi kullanimini test ederek bilinen bir ilaca yeni bir uygulama a-
lani kazandirmaya yonelik calismalari da vardir.

Onemli: Yeni bir ilacin klinik dncesi siirecten baslayarak piyasaya
siir(ilmesi 10-15 yil siirer ve $1.3-2.6 biitceye mal olur! Test edilen
bilesiklerden sadece 1:10.000 tanesi basarili olur!

Therape pment Pipeline

Drug Discovery Pre-lini Clinical Trials FDA Clinic.
Review

: . #
il

6.5 years 6 years 1.5 years

Sekil 2: Dort fazdan olusan Klinik calismalarin sematik olarak gosterilmesi.
Figure 2: Schematic diagram of the four phases of clinical trials.

KAV'in yeni ilag
gelistirilmesine katkisi

ingiltere’de 3-4 irecek
doktora masr:

Geng bilim insanlarina
yatinm yapmak
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Roadmap to Drug Development and
KAV’s contribution

Bringing a new drug to market is a long and challenging process.
This typically begins with studies on cells in a laboratory setting, fol-
lowed by testing the drug on model organisms such as mice, before
moving on to clinical trials on humans.

What are Clinical Trials?

Clinical trials are carefully designed research studies that test new
medical treatments, drugs, or devices in people to see if they are
safe and effective. They are similar to scientific experiments that
help doctors and researchers determine whether a new medicine
works better than existing treatments. Before any new treatment
reaches your doctor’s office or pharmacy, it must go through multi-
ple phases of clinical trials. These studies follow strict safety proto-
cols and ethical guidelines to protect participants while advancing
medical knowledge.

Clinical trials are essential for developing breakthrough treatments
for diseases like cancer, diabetes, and heart disease — they’re how
today’s life-saving medications were proven to work before becom-
ing available to patients worldwide.

Bringing a new medicine to patients is indeed a long and complex
journey. It is mainly comprised of 2 phases (FDA, 2018):

1-Pre-clinical testing:

a. Drug discovery: Researchers identify a disease target such as a pro-
tein or a gene involved in causing a disease and a molecule that inter-
acts with it (~3-6 years).

b. Testing on a model organism: Once a promising target is found it is
tested on cells and animal models like mouse to assess its safety and
biological activity (1-2 years).

If results are encouraging, the drug moves into clinical trials, conducted
in humans across three main phases:

2-Clinical trials:

® Phase | — A small group of healthy volunteers (20-100 people) re-
ceives the drug to evaluate its safety and determine the right dose
(~1-2 years).

® Phase Il — Hundreds of patients test the drug to assess its effective-
ness and monitor side effects (~2-3 years).

® Phase Ill — Thousands of patients across the world confirm efficacy,
compare the drug to existing treatments, and gather comprehensive
safety data (~3-4 years).

If clinical trial results strongly show efficiency and safety of the com-
pound, health authorities (such as the FDA or EMA) approve its use so
that the drug becomes available to patients (~1-2 years).

® Phase IV — Once drug is on the market, information on side effects is
collected for a long time to monitor the safety of the drug.
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Challenges

Clinical trials are complex undertakings that face several significant
challenges.

® Recruiting and retaining enough eligible participants

® Patients may not be aware of available trials

® They may live far from research centers,

® Patients may leave the trial before completion.

® Cost and time are also major barriers

® A clinical trial can take years and cost hundreds of millions of dol-
lars,

® Regulatory and ethical requirements, while essential to protect
participants, add layers of complexity and paperwork (ICH, 2023).

® Finally, unexpected adverse effects can halt a trial entirely (Hay et
al2014).

Despite these challenges, clinical trials remain the gold standard for
determining whether new treatments are safe and effective. Every
obstacle we overcome brings us one step closer to better medicines
for patients.

How does KAV contribute to new drug development?

As a research foundation, KAV contributes to the drug develop-
ment process—particularly at the preclinical stages through
awarding scholarships to researchers and PhD students. As a
result of the funds raised from events such as the Orchid Walk,
KAV supports young researchers and continues its efforts to
develop new drugs. In addition, through re-purposing of drugs
(those that are already available on the market and being used
to treat various diseases) KAV is testing known drugs to treat
cancer (re-purposing), thus opening up new applications for
established medications.

Important: Development of a new drug takes 10- 15 years for
the from bench to bedside! It costs between $1.3 - $2.6 billion

and only 1:10,000 tested compounds succeed in getting into the
market!
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Siit ve Meme Kanseri iliskisi:
Son Arastirmalar Ne Diyor?

Birgok kisi, stit veya sut Grlinleri
tliketmenin meme kanseri (veya
prostat kanseri gibi diger hor-
mona duyarli kanserlerin) riskini
etkileyip etkilemedigini merak
ediyor. Son zamanlarda yapilan
bilimsel arastirmalarla bu konu
incelenmeye devam edilmis
ve elde edilen bulgular (hala)
celiskili ve tartismali sonuclar
ortaya koymaktadir (Arafat ve
ark. 2023, Naowaset 2026). Bu

tartismanin kokenleri kismen 1980'lerde yayinlanan Klasik kitap olan
“The China Study”e dayanmaktadir. Profesor T. Colin Campbell bu ki-
tapta, Cin ve Japonya gibi lilkelerde hormona duyarli kanserlerin nadir
gorilmesinin nedenlerinden birinin, bu Glkelerin beslenme diizen-
lerinde geleneksel olarak stit Uriinlerinin bulunmamasi oldugunu
savunmustur (Campbell and Campbell, 2005).

S o

Son zamanlardaki bazi arastirmalar, tam yagl stit dahil olmak Uzere
tam yagl siit Griinlerinin, 6zellikle de daha 6nce meme kanseri teshisi
konmus ve iyilesme sirecinin erken asamalarinda olan kadinlarda,
meme kanseri riskinin artmasiyla iliskili olabilecegini gostermek-
tedir (An ve ark. 2025). Bir arastirma, tam yagl stt Grlnlerini daha
fazla tiiketen kadinlann, az yagli sit GUriinleri tercih edenlere kiyasla
kanserin niksetme veya ilerleme olasiiginin daha ytiksek oldugunu
ortaya koymustur (An ve ark. 2025). Bu nedenle tam yagli siitte dogal
olarak bulunan hormonlarin ve doymus yaglarin belirli meme kanseri
turlerini tetikleyebilecedi 6ne strilmistir. Yogurt ve kefir gibi fer-
mente olmus st Uriinlerinin ise 6zellikle menopoz sonrasi kadinlarda
meme kanseri riskini azalttigi ortaya konulmustur (An ve ark. 2025).
Genel beslenme ve yasam tarzinin da 6nemli bir rol oynadigini be-
litmek 6nemlidir. Sut tliketimi tek basina dederlendirilemez; viicut
agirlig), fiziksel aktivite, alkol alimi ve genetik gegmis gibi faktdrierin
tim birbiriyle etkilesime girerek meme kanseri riskini etkiler. Cok
kisa bir slire 6nce yayinlanan ¢alismada (Nisan 2026), Strittmatter ve
arkadaslan, tutarsizliklara ragmen st tliketiminin artmasinin kanser
riskini artirabilecegi sonucuna varmislardir (Strittmatter ve ark. 2026).

KAV'In siit tiiketimi konusundaki tavsiyesi

- SGt Urlnlerinin kanser riski Uzerindeki etkisine dair kanitlar
celiskili olsa da, meme ve prostat kanseri hastalar bu riski géze
alamazlar ve taze sut ile sit Urlinleri tiketiminden kacinmali ya da
bu tliketimi en aza indirmelidirler.

- Kemik sagligi icin gerekli olan kalsiyum, badem, susam, balik (sarda-
lya ve somon), baklagiller (fasulye ve mercimek), kuru incir ve tofu gibi
s(it rlinG olmayan diger gidalardan da temin edilebilir.

Milk and Breast Cancer:
What Does Recent Research Say?

Many people wonder whether consuming milk and dairy prod-
ucts could affect their risk of developing breast cancer (or other
hormone-sensitive cancers, like prostate cancer). Recent scien-
tific studies have continued to explore this question, and the find-
ings (still) offer mixed results (Arafat et al 2023; Naowaset 2026).
The controversy has some of its roots in the classic book, The Chi-
na Study published in the 1980s. There, Professor T. Colin Camp-
bell argued that one reason why hormone-sensitive cancers are
rare in countries like China and Japan is because of the traditional
absence of dairy in their diet.

Some more recent research suggests that full-fat dairy prod-
ucts, including whole milk, may be associated with a higher risk
of breast cancer, particularly in women who have already been
diagnosed and are in the early stages of recovery. One study
found that women who consumed more full-fat dairy had a high-
er chance of the cancer returning or progressing compared to
those who chose low-fat dairy alternatives (An et al 2025). This
has led some researchers to suggest that the hormones and sat-
urated fats naturally present in whole milk could potentially play
arole in fueling certain types of breast cancer. It is also important
to note that overall diet and lifestyle play a significant role. Milk
consumption does not exist in isolation; factors such as body
weight, physical activity, alcohol intake, and genetic background
all interact to influence breast cancer risk. In the most recent
analysis (published in April 2026), Strittmatter et al. concluded
that, inspite of the inconsistencies, increased milk consumption
could promote cancer risk.

KAV’s recommendation on dairy consumption

- Although the evidence for the impact of dairy on cancer risk is
mixed, breast and prostate cancer patients cannot afford to take
the risk and should avoid or minimise their consumption of fresh
milk and dairy products.

- Calcium essential for bone health can be obtained from other
non-diary foods like almonds, sesame, fish (sardines and salmon),
pulses (beans and lentils), dried figs and tofu.
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Meme Kanseri Artisini Tetikleyen Yedi Yasam Tarzi Faktoru

Prof. Dr. Mustafa Camg6z
(Daily Mail, 3 Mart 2026’dan uyarlanmistir, Emily Joshu Sterne ve Zoe Hardy tarafindan)

Uzmanlar, yedi gunlik yasam tarzi faktorunin kiresel meme kanseri artisini korukledigi
konusunda uyariyor. Blyuk bir uluslararasi analize gore, kadinlarda en sik gorulen kanser turt
olan meme kanseri teshislerinin yilda yaklasik 2,3 milyon vakadan 2050 yilina kadar yaklasik
3,5 milyona cikmasi bekleniyor. Meme kanserinden kaynaklanan yillik olimlerin ise yaklasik
%44 artarak neredeyse 1,4 milyona ulasmasi ongoruliyor. Arastirmacilar, meme kanseri
vakalarinin onemli bir bolimunun degistirilebilir yasam tarzi ve cevresel faktorlerle baglantili
oldugunu soyluyor.

Vurgulanan yedi yasam tarzi faktort sunlardir:

1. Obezite

2. Yuksek kan sekeri

3. Alkol tiiketimi

4. Sigara icmek ve pasif icicilige maruz kalmak

5. DusUK fiziksel aktivite seviyeleri

6. Kirmizi veya islenmis et acisindan zengin diyetler

7. Asin vacut yagiyla baglantili metabolik ve hormonal degisiklikler

The Lancet Oncology’de yayinlanan Kuresel Hastalik YUkt Calismasl, 204 Ulkeden elde
edilen verileri analiz etti. Bulgular, meme kanseri vakalarinin son otuz yilda keskin bir sekilde
arttigini gosteriyor.

Daha varlikli Ulkelerde, 6zellikle menopoz sonrasi kadinlarda obezite en buyuk etken olarak
kabul ediliyor. Uzmanlar, menopoz sonrasi kilo aiminin ostrojen seviyelerini artirabilecegini,
cunkld yumurtaliklar Ostrojen Uretmeyi biraktiginda bile yag dokusunun Ostrojen Uretmeye
devam ettigini soyluyor. Daha yuksek Ostrojen seviyeleri meme timorlerinin buyumesini
uyarabilir. Obezite ayrica kronik iltihaplanma ve inslin direnci ile de baglantiidir ve bunlarin
her ikisi de kanser gelisimini destekleyebilir.

Alkolun oOstrojen seviyelerini artirdiji ve meme hulcresi DNAsina zarar verebilecegi
dusunulmektedir. Sigara icmek meme dokusunu kanserojen bilesiklere maruz birakir.

DUsUk fiziksel aktivite kilo alimina ve hormonal dengesizlige katkida bulunurken, kirmiziveya
islenmis etin yuksek tlketimi, vicudu yuksek sicakliklarda pisirme sirasinda olusan ve kanser
riskiyle baglantili bilesiklere maruz birakabilir.

Arastirmacilar, kiresel meme kanseri yukinun dortte birinden fazlasinin degistirilebilir yasam
tarzi faktorleriyle baglantili olmasi nedeniyle, onleme stratejileri yoluyla hastaligin seyrini ge-
lecek nesiller icin degistirme potansiyelinin gercek oldugunu soyluyor.
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Seven Lifestyle Factors Driving Breast Cancer

Prof. Dr. Mustafa Djamgoz
(Adapted from the Daily Mail, March 3, 2026 (by Emily Joshu Sterne and Zoe Hardy)

Seven everyday lifestyle factors are fuelling a global surge in breast cancer, experts warn. Di-
agnoses of the most common cancer in women are on track to climb from about 2.3 million
cases ayearto around 3.5 million by 2050, according to a major international analysis. Annual
deaths from breast cancer are projected to increase by roughly 44 per cent to almost 1.4 mil-
lion. Researchers say a significant proportion of breast cancer cases are linked to modifiable
lifestyle and environmental factors.

The seven lifestyle factors highlighted include:

1. Obesity

2. High blood sugar

3. Alcohol consumption

4. Smoking and exposure to second-hand smoke

5. Low levels of physical activity

6. Diets high in red or processed meat

7. Metabolic and hormonal changes linked to excess body fat

The Global Burden of Disease Study, published in The Lancet Oncology, analysed data from
204 countries. The findings show breast cancer cases have risen sharply over the past three
decades.

In wealthier countries, obesity is considered the largest contributor, particularly among
post-menopausal women. Experts say weight gain after menopause can increase oestrogen
levels because fat tissue continues to produce oestrogen even when the ovaries stop. High-
er oestrogen levels can stimulate the growth of breast tumours. Obesity is also linked with
chronic inflammation and insulin resistance, both of which may promote cancer develop-
ment.

Alcohol is thought to increase oestrogen levels and can damage breast cell DNA. Smoking
exposes breast tissue to carcinogenic compounds.

Low physical activity contributes to weight gain and hormonal imbalance, while high con-
sumption of red or processed meat may expose the body to compounds formed during cook-
ing at high temperatures that are linked with cancer risk.

Researchers say that because more than a quarter of the global breast cancer burdenis linked
to modifiable lifestyle factors, there is real potential to alter the trajectory of the disease for
future generations through prevention strategies.
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Aragtirma Vakfs 2025-2026 ILERLEME RAPORU
KAV Destek Grubu
CRF Support Group
Seving MiralayA(Baskan) Fehime Alasya Mustafa Cavusoglu Peyman ince
Ali Behzat Ozgete Glnnur Koger Mustafa Kanizi Rezan Fahrioglu Yamaci
Asli Sadi Hayriye Sporcuoglu Nurten Asina Amca Sabire Camgéz
Elif A. Tunca .Hijlya Kasap Papatya Adalier Sual Tatlisulu
Emine Can Imge Tonyali Pembe Sorel Zehra Fahrioglu
Ertan Akin Merve Direktor

Vakfin seri islerini yapan gondlliilere candan minnettariz. Gruba katilmak isteyenler bizimle iletisim kurabilirsiniz.
We are grateful to the volunteers for working vigorously. Please contact us if you would like to join the Group.

Bize nasil ulasabilirsiniz?
How to reach us?

0548 868 0511
0548 863 4929

Ali Riza Efendi Cad. Vakiflar ishani Kat: 1 No: 2 Ortakdy
www.kanserarastirmavakfi.org
https://www.facebook.com/groups/kanserarastirmavakfi/
https://youtube.com/channel/UCoJMQgjfcyZeY4j-_yfYvxg

https://instagram.com/kanserarastirmavakfi

Tesekkiirler

Thanks to

TELSIM
BRT
PLAY FM
_ DiMA
GIRNE CON
EVKAF
LEFKEBELEDIYESI
LEFKE AVRUPA UNIVERSITESI
CRANBERRIES DANCE AND GYM CENTER
DAGCILIK SPOR DERNEGI
DAGDOGAN YURUYUS GRUBU
LEFKE TURIiZM DERNEGI
LEVENT COLLEGE

Nasil destek olabilirsiniz?
How to support us?

Bagislarinizi Innovia'nin Paynet glivenli 6deme sistemini kullanarak
gelistirdigi web sitemizden yapabilirsiniz.
You can now donate KAV through our website developed by Innovia
using Paynet secure payment system.

Tiirkiye is Bankasi (TL) TR720006400000168180193350

Aynca ada genelinde 55 kumbaramiz bagislarinizi bekliyor.
Also 55 moneyboxes all around the island are expecting your
donations.

LEFKE HALK DANSLARI EKiBi
NOVA BANK
WIDELINE
ALEVI KULTUR DERNEGI .
LEFKE FOLKLOR ARASTIRMA KULTUR DERNEGI
LEFKE SiViL TOPLUM GRGUTU PLATFORMU
KOORDINATORU TEOMAN OKTAY

KIBRIS BiZIM GRUBU

DOGA SPORLARI DERNEGi

GAZIMAGUSA BELEDIYESi

DEGIRMENLIK AKINCILAR BELEDIYESI
LEFKE CITTASLOW URETIiCi KADIN PAZARI
ENGLISH SCHOOL OF KYRENIA

Sponsorlarimiz

Our Sponsors

Ana Sponsor

Telsim

Vodafone Grup Sirketi
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