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YAZARA ACIKLAMA

Selguk Tip Dergisi (Selcuk Med J) Necmettin
Erbakan Universitesi, Meram Tip Fakdltesi
Dekan’liginin  yayin organidir. Dergimize yazi
hazirlanirken asagidaki aciklamalari lGtfen
butindyle okuyunuz.

Selguk Tip Dergisi (Selcuk Med J) tip bilimine ve
akademik calismalara katkisi olan, klinik ve deneysel
calismalari, editoryal yazilari, kisa raporlari, klinik
olgu bildirimlerini, teknik ve egitici derlemelerini,
tip konusundaki son gelismeler ile orijinal goérintu
raporlarini, géruntild hastalik tanimlama sorularini
ve editdre mektuplari yayinlar. Ayrica daha 6nce
yayinlanmis makale ve deneysel calismalarla ilgili
okuyucu soru ve katkilari kisaca yayinlanir. Yayina
kabul edilme, editéryal komite ile en az iki hakem
karari ile alinir. Bir hakem, hakemlik talebini kabul
etmeye karar vermeden 6nce, hakem degerlendirme
slreci ve gb6zden gecirmenin nasil yapilacagi
hakkinda daha fazla bilgi edinmek isteyebilir.

Hakemler, Selguk Tip Dergisi’nin gereklerine,

onceden tanimlanmis  kriterlere ve sunulan
arastirmanin kalitesine, eksiksizligine ve
dogruluguna dayanarak makale goénderimini

degerlendirir. Hakemler makale hakkinda geri
bildirimde bulunur, iyilestirmeler 6énerir ve makalede
yapilan degisiklikleri kabul edip etmeme, talep
etme veya reddetme konusunda editore tavsiyede
bulunur. Nihai karar her zaman bas editére aittir,
ancak hakemler sonucu belirlemede dnemli bir rol
oynamaktadir. Birhakemin makaleyle ¢cikar catismasi
varsa, editdére bildirmesi gerekir. Hakemler, hakem
gbdzden gecirme sistemine katilarak bilimsel slrecin
kati standartlarini saglamalidir. Ayrica, gegersiz
arastirmalari tespit ederek ve derginin kalitesini
korumaya yardimci olarak derginin butidnlagdna
korumalidirlar. Hakemler, intihal, arastirma
sahtekarligr ve diger sorunlari tespit ederek
etik konularin ihlal edilmesini dnlemeye go6nulll
olmalidir.

Yayina kabul edilen yazilarin her turld yayin
hakki dergiye aittir. Bu hak 6zel dizenlenmis yayin
hakki devir formu ile butin yazarlarin imzasi ile
tespit edilir. Dergi 3 ayda bir, yilda 4 kez yayinlanir.
Derginin yayin dili Tirkge ve/veya Ingilizcedir.
Gonderilen yazilar daha 6nce herhangi bir dergide
yayinlanmamis olmalidir (Bilimsel kongrelerde
sunulan sdézlu bildiri ve posterler bildirmek kaydi
ile harigtir). Dergide yayimlanan yazilarin her turla
sorumlulugu (etik, bilimsel, yasal vb.) yazarlara
aittir. Yazim kurallarina uygun olarak hazirlanmamis
olan yazilarin incelenmeye alinip alinmamasi Yayin
Kurulu’nun insiyatifindedir.

Makalelerindahadncehi¢biryerde yayinlanmamis
ve yayin icin baska bir dergiye goénderilmemis
olmasi gerekir. Selguk Tip Dergisi'’nde intihal
programi (iThendicate) kullaniimaktadir. Akademik
atif sinirini asan benzerlik tasiyan makaleler ve
yayin kurallarina uygun olarak hazirlanmamis

makaleler degerlendirmeye alinmayacaktir. Tum
calismalarda etik kurul onayr gerekmektedir ve bu
onamin belgelendirilmesi yazilarin yayinlanmasinda
esas teskil edecektir.

Tum calismalarda yazarlarin calismaya Kkatki
dizeyi ve onayl bildirilmelidir. Calismada veri
toplanmasi,deneyasamasi,yazimvedildizenlemesi
dahil olmak lizere herhangi bir asamasinda finansal
cikar catismasi olmadig: bildirilmelidir. Calismada
varsa ticari sponsorluk bildirilmelidir.

Derginin editéryal ve yayin surecleri International
Committee of Medical Journal Editors (ICMJE),
World Association of Medical Editors (WAME),
Council of Science Editors (CSE), Committee on
Publication Ethics (COPE), European Association
of Science Editors (EASE) ve National Information
Standards Organization (NISO) organizasyonlarinin
kilavuzlarina uygun olarak bicimlendirilmistir.
Selguk Tip Dergisi’nin editéryal ve yayin siregleri,
Principles of Transparency and Best Practice
in Scholarly Publishing (doaj.org/bestpractice)
ilkelerine uygun olarak yuritilmektedir. Yayin
Kurulu, dergimize gdénderilen ¢alismalar hakkindaki
intihal, atif maniplilasyonu ve veri sahteciligi iddia
ve slpheleri karsisinda COPE kurallarina uygun
olarak hareket edecektir.

Derginin Yayin Kurulu, itiraz ve sikayet vakalarini,
COPE rehberleri kapsaminda isleme almaktadir.
Yazarlar, itiraz ve sikayetleri igcin dogrudan bas
editér veya yayin kurulu ile temasa gecebilirler.
ihtiyag duyuldugunda Yayin Kurulu’'nun kendi
icinde ¢oézemedigdi konular igin tarafsiz bir temsilci
atanmaktadir. itiraz ve sikayetler igin karar verme
slrecglerinde nihai karari Bas Editdér verecektir.
Yayinct  ve editér gerektiginde duzeltmeler,
acliklamalar, geri ¢cekilmeler ve 6zlrler yayinlamaya
her zaman hazirdir.

Selguk Tip Dergisi (Selcuk Med J) ile ilgili
tim yazismalar, makale gdnderme, makalenin
takibi, danisman raporlari, dizeltmelerin yapilip
yuklenmesi, kabul yazisi génderimi ve diger tim

makale ile ilgili formlarin yiklenmesi https:/www.

selcukmedj.org sayfasindan vyapilacaktir. Bu
site Uzerinden yuklenecek makaleler icin kurallar
asagida belirtilmistir.

YAZIM KURALLARI

Yayina gonderilen yazilar  Microsoft Word
programinda yazilmalidir. Yazi, sekil ve
grafilerin  tamami elektronik ortamda https://

www.selcukmedj.org word ve pdf formatinda
goénderilmelidir.

Tim yazilar:

1. Baslik sayfasi,
2. Turkge 0Ozet,
3. Ingilizce 6zet,



. Makale kismi,

. Kaynaklar,

. Tablolar,

. Sekiller ve resimler,

. Alt yazilar seklinde dizilmelidir.

o ~NO O~

Arastirma inceleme yazilarinin makale kismi (6zet,
referanslar, tablo, sekil ve alt yazilar harig) toplam 4000
kelimeyi, 6zet kismi 400 kelimeyi, referanslar 60’1, tablo
ve sekil sayisi 10’u gegmemelidir. Ozet amag, gereg ve
yontemler, bulgular ve sonug¢ boélimlerini icermelidir.

Olgu bildirileri su boélimlerden olugsmalidir: Baslik,
ingilizce baslik, Tirkge ve Iingilizce 6zet, girig, olgunun/
olgularin sunumu, tartisma ve kaynaklar. Olgu sunumlari
toplam 8 sayfayr geg¢memeli ve 3 resimden fazla
olmamalidir. Ozet 200 kelimeyi gegmemeli ve tek bir
paragraf seklinde olmalidir.

Derlemeler ingilizce ve Tiirkge 6zet icermeli ve dzet
kelime sayisi 300’0 asmamalidir. Tablo sayisi ve sekiller
(veya resimler) toplam 6 adedi asmamalidir. REferanslar
80’i gegmemelidir. Ozet tek bir paragraf seklinde olmalidir.
Editére mektup, kisa raporlar, gorinti raporlari, teknik ve
tip alanindaki gelismelere ait yazilar ve orijinal konulara
ait goruntd sunumlari 2 sayfayr gegmemelidir. Kisa bir
(100 kelime) ingilizce ve Tiirkge dzet icermelidir.

YAZILARIN HAZIRLANMASI

Yazinin baghgi hem ingilizce hem de Tirkce olarak
yazilmalidir. Yazida calismaya katkisi olan yazarlarin
ad ve soyadlari agik olarak yazilmali. Yazilarin altina
¢alismanin yapildigi kurumun acgik adresi yaziimalidir.
Calisma daha 6nce herhangi bir kongrede sunulmus ise
kongre adi, zamani (gun-ay-yil olarak) belirtiimelidir.
Baslik sayfasinin en altina iletisim kurulacak yazarin
adi, soyadi, agik adresi, posta kodu, telefon ve faks
numaralari ile e-posta adresi yaziimalidir.
Ozetler

Ayri bir sayfa olarak verilmelidir. ingilizce &6zetin
basinda ingilizce baslik bulunmalidir. Arastirma inceleme
yazilarinda 400, olgu sunumlarinda 200 kelimeyi
gecmemelidir. Arastirma makalelerinde 6zet amag, gereg
ve yontemler, bulgular ve sonug¢ bélimlerini icermelidir.
Arastirma ve inceleme yazilarinda O6zetlerden sonra
Tirkge ve ingilizce anahtar kelimeler verilmelidir. Anahtar
kelime sayisi 5’i gegmemelidir. Anahtar Kelimelerin
ingilizcesi Index Medicus’daki Medical Subjects
Headings’e uygun olmali, Tirkge Anahtar kelimeler ise
Turkiye Bilim Terimleri'nden (http://www.bilimterimleri.
com) secilmelidir. Ozetlerde kisaltma olmamalidir.
Makale

Yazi Giris, Geregler ve Yontem, Bulgular ve Tartisma
bélimlerinden olusur.
Giris: Konuyu ve c¢alismanin amacini acgiklayacak
bilgilere yer verilir.
Geregler ve Yontem: Calismanin gerceklestirildigi yer,
zaman ve ¢alismanin planlanmasi ile kullanilan elemanlar
ve yontemler bildirilmelidir. Verilerin derlenmesi, hasta
ve bireylerin 6zellikleri, deneysel calismanin 6zellikleri
ve istatistiksel metotlar detayli olarak agiklanmalidir.
Calisma klinik bir calisma ise baslik ‘Hastalar ve Yontem’
seklinde olmalidir.
Bulgular: Elde edilen veriler istatistiksel sonugclari ile

beraber verilmelidir.
Tartisma: Calismanin sonuglari literatir verileri ile
karsilastirilarak degerlendirilmelidir.

Tim vyazimlar Turk¢ge yazim kurallarina uymali,
noktalama isaretlerine uygun olmalidir. Kisaltmalardan
mumkdin oldugunca kacinilmali, eger kisaltma
kullanilacaksailk gegtigiyerde ()icerisinde agiklanmalidir.
Kaynaklar, sekil tablo ve resimler yazi igerisinde gegcis
sirasina goére numaralandiriimalidir. Metin igerisindeki
tim O6lgim birimleri uluslararasi standartlara uygun
bicimde verilmelidir.

Kaynaklar

Kaynaklar iki satir aralikli olarak ayri bir sayfaya
yazilmalidir. Kaynak numaralari cumle sonuna nokta
konmadan ( ) icinde verilmeli, nokta daha sonra
konulmalidir. Kaynak yazar isimleri cUmle icinde
kullaniliyorsa ismin gegtigi ilk yerden sonra ()
icinde verilmelidir. Birden fazla kaynak numarasi
veriliyorsa arasina “,”, ikiden daha
fazla ardisik kaynak numarasi veriliyor ise rakamlari
arasina “,-” konmalidir [6r.(1,2), (1-3)gibi]. Kaynak olarak
dergi kullaniliyorsa: yil, cilt, baglangi¢ ve bitis sayfalar
verilir. Kaynak olarak kitap kullaniliyorsa: sadece yil,
baslangig¢ ve bitis sayfalari verilir. Kaynaklarda yazarlarin
soyadlari ile adlarinin bas harfleri yazilmahdir. Dergi
isimleri Index Medicus’a gore kisaltilmalidir. Kaynak
yazilma sekli asagidaki o6rnekler gibi olmalidir. Yazar
sayisinin Ugten fazla olmasi durumunda ise ilk G¢ yazarin
ismi yazilmali, sonrasinda “et al.” eklenmelidir.

Dergiler igin

1) Kocakusak A, Yicel AF, Arikan S. Karina nafiz
delici-kesici alet yaralanmalarinda rutin abdominal
eksplorasyon ydnteminin retrospektif analizi. Van Tip
Dergisi 2006;13(3):90-6.

2) Vikse BE, Aasard K, Bostad L, et al. Clinicalprognostic
factors in biopsy-proven benign nephrosclerosis. Nephrol
Dial Transplant 2003;18:517-23.

Kitaplar igin

1) Danovitch GM. Handbook of Kidney Transplantation.
Boston: Little, Brown and Company (Inc.), 1996: 323-8.
Kitaptan Béliim igin

1) Soysal Z, Albek E, Eke M. Fetliis haklari. Soysal Z,
Cakalir C, ed. Adli Tip, Cilt Ill, istanbul Universitesi
Cerrahpasa Tip Fakiiltesi Yayinlari, istanbul, 1999:1635-
50.

2) Davison AM, Cameron JS, Grinfeld JP, et al. Oxford
Textbook of Clinical Nephrology. In: Williams G, ed.
Mesengiocapillary glomerulonephritis. New York: Oxford
University Press, 1998: 591- 613.

Tablolar

Tablolar ayri sayfaya iki satir aralikli yazilmali, her
tablonun Uzerinde numara ve agiklayici ismi olmalidir.
Tabloda kisaltmalar varsa tablonun altinda alfabetik
siraya gére acgihmlari yazilmahdir. Ornekler: PS:
pulmoner stenoz, VSD: ventrikuler septal
defekt. Tablolar yaziigindeki bilgilerin tekrari olmamalidir.
Sekil ve Resimler

Sekil ve resimler mutlaka isimlendiriimeli ve
numaralandiriimalidir. Resimler minimum 300 dots per
inch (dpi) ¢o6zunurliginde ve net olmalidir. Resimler
makaleden ayri bir sekilde makale génderimi esnasinda
elektronik olarak JPEG formatinda godnderilmelidir.



Makale igcerisinde gecgcen resimler kabul edilmeyecektir.
Renkli resimlerin basimi ancak yazarin basim Ucretini
kabul etmesi ve bu Ucreti 6demesi halinde muimkin
olacaktir. Aksi takdirde resim siyah-beyaz olarak basilir.
Sekil ve resim altlarinda kisaltmalar kullaniimis ise,
kisaltmalarin agilimi alfabetik siraya goére alt yazinin
altinda belirtilmelidir. Mikroskobik resimlerde buylitme
orani ve teknigi aciklanmalidir. Yayin kurulu, yazinin
6zUnU degistirmeden gerekli gérdigu

degisiklikleri yapabilir.

HAKEM RAPORU SONRASINDA DEGERLENDIRME
Yazarlar hakem raporunda belirtilen diizeltme istenen

konulari maddelendirerek bir cevap olarak kendilerine

ayrilan cevap boélimine yazmalidirlar ve ek bir dosya

seklinde ylklenmelidir https://www.selcukmedj.org.

Ayrica makale igerisinde de gerekli degisiklikleri yapmali
ve bunlari makale i¢cerisinde belirterek (boyayarak) online
olarak tekrar gondermelidirler.

SON KONTROL

1. Yayin hakki devir ve yazarlarla ilgili bildirilmesi gereken
konular formu geregince

doldurulup imzalanmis,

2. Ozet makalede 400, olgu sunumunda 200 kelimeyi
asmamis,

3. Baslik Tirkge ve ingilizce olarak yazilmisg,

4. Kaynaklar kurallara uygun olarak yazilmis,

5. Tablo, resim ve sekillerde butun kisaltmalar agiklanmis
olmalidir.

ONLINE YUKLEME BASAMAKLARI

https://www.selcukmedj.org sayfasinda
1. Makale sekli *

. Turkge ve ingilizce baghk *

. Kisa baslk *

. Turkge ve ingilizce 6zet*

. Tirkge ve ingilizce anahtar kelimeler *

. Yuklenmesi gerekli bélimler (word makale dosyasi,
makale dosyasinin pdf

formati, Baslik sayfasi, copyright formu, ek dosyalar
(resim, sekil ve tablolar) seklinde

5 basamakta tamamlanmalidir.

OO hWN



INSTRUCTIONS FOR AUTHORS

Selcuk Medical Journal (Selcuk Med J) is a scientific
publication of Necmettin Erbakan University, Meram
Faculty of Medicine.

Please entirely read the instructions discussed below
before submitting your manuscript to the journal. Selcuk
Medical Journal publishes original articles on clinical
or experimental work, case histories reporting unusual
syndromes or diseases, brief reports, technical and
educative reviews, recent advancement of knowledge of
the medical sciences with original images, questionnaires
of defining disease, and letters to the editor.

Final recommendation for publication is made by the
editorial board and at least two independent reviewers.
Before reviewers decide to accept a request to review,
they might want to know more about the peer review
process and how to conduct a review. Reviewers evaluate
article submissions to journal based on the requirements
of Selcuk Medical Journal, predefined criteria, and the
quality, completeness and accuracy of the research
presented. Reviewers provide feedback on the paper,
suggest improvements and make a recommendation to
the editor about whether to accept, reject or request
changes to the article. The ultimate decision always rests
with the chief editor but reviewers play a significant role
in determining the outcome.

If a reviewer has conflict of interest regarding article,
he should inform it to the editor. Reviewers should
ensure the rigorous standards of the scientific process
by taking part in the peer-review system. Also they
should uphold the integrity of the journal by identifying
invalid research, and helping to maintain the quality of
the journal. Reviewers should be volunteer to prevent
ethical breaches by identifying plagiarism, research
fraud and other problems by dint of their familiarity with
the subject area. The copyrights of articles accepted for
publication is belonged to journal. This is determined
by the assignment of copyright statement, signed by all
authors.

The journal is published four times in a year. The
language of the journal is Turkish and/or English.
Manuscripts submitted to the journal should not be
published before or not under consideration elsewhere
(in the case of previous oral or poster presentation of
the paper at scientific meetings author should inform
the journal). The full responsibility of the articles (ethic,
scientific, legal, etc.) published in the journal belong to
the authors. If the paper is not prepared in conformity
with the writing instructions, decision for its evaluation
will be made by the members of the editorial board.
The articles have not been published anywhere before
and no other journal has been sent for the publication.
Plagiarism program (iThendicate) is used in Selcuk
Medical Journal. Articles with similarities that exceed
the academic citation limit and/or articles that are not
prepared in accordance with the publication rules will not
be evaluated. All studies require approval of the ethics
committee and certification of this certificate will be the
basis for the publication of the manuscripts.

All studies should be informed of the level of authors’
contribution and approval. The study should also be
informed that there is no financial conflict of interest at
any stage, including data collection, experimentation,

writing and language editing. Commercial sponsorship
should be reported if it is in work.

The editorial and publication processes of the journal
include the International Committee of Medical Journal
Editors (ICMJE), the World Association of Medical Editors
(WAME), the Council of Science Editors (CSE), the
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Oz

Amag: Bu calismada borik asitin insan pankreas kanseri MIA PaCa-2 ve PANC-1 hiicrelerinde endoplazmik
retikulum (ER) stresi ve apoptoz aracili antikanser etkisinin arastiriilmasi amacglanmistir.

Geregler ve Yontem: Borik asitin pankreas kanseri hiicrelerinin canliligi zerine etkisi ve IC,, degeri XTT
testi ve CompuSyn version 1.0 yazilimi kullanilarak hesaplanmistir. Apoptotik, anti-apoptotik ve ER stresi
ile iligkili genlerin ifadesi belirlenmistir. Borik asitin bu hiicrelerin koloni olusum kapasitesi lzerine etkisi
ise koloni olugsum testi ile degerlendirilmistir.

Bulgular: Borik asit zaman ve doz bagimli olarak her iki hiicre hattinda da hticre canliligini baskilamistir.
XTT testi sonucunda MIA PaCa-2 ve PANC-1 hiicrelerinde borik asitin IC,, dozlarinin sirasiyla 15707,5
ve 14248,8 pyM oldugu bulunmustur. Borik asitin her iki hiicre hattinda da apoptoz ile iligkili genlerden
BAX, CASP3, CASP8, CYCS ve FAS genlerinin ifadelerini anlamli derecede arttirdigi gézlenmistir. PANC-
1 hicrelerinde CASP9 ve FADD genlerinin ifadeleride anlamli derecede yikselmistir. Borik asitin her iki
hicre hattinda da ER stresi ile iliskili ATF4, HSP47 ve XBP1 genlerinin ifadesini istatistiksel olarak anlamli
derecede arttirdigi gorilmistir. Ayrica borik asit muamelesi sadece PANC-1 hiicrelerinde ATF6, CHOP
ve EIF2A ifadelerini anlamli derecede arttirmistir. MIA PaCa-2 hicrelerinde ise borik asit GRP78 gen
ifadesinin istatistiksel olarak artmasina neden olmustur. Koloni olusum testi sonuglari borik asitin her iki
hiucre hattinda da koloni olusum kapasitelerinin anlamli derecede baskilandigini géstermistir.

Sonug: Borik asit her iki insan pankreas kanseri hicrelerinde hicre canliligi ve koloni olusumunu
azaltmis olup apoptoz ve ER stresi ile iligkili genlerin ifadesini degistirmistir. Bu bulgular, borik asitin
insan pankreas kanseri hiicrelerinde ER stresi ve apoptoz aracili antikanser etkisini géstermektedir.

Anahtar Kelimeler: Pankreas kanseri, endoplazmik retikulum stresi, borik asit, apoptoz

Abstract

Aim: Objective of this study was to investigate the endoplasmic reticulum (ER) stress and apoptosis
mediated anticancer effect of boric acid in human pancreatic cancer MIA PaCa-2 and PANC-1 cells.
Materials and Methods: The effect of boric acid on the viability of pancreatic cancer cells and the IC;
value were calculated by XTT test and using CompuSyn version 1.0 software. Apoptotic, anti-apoptotic
and ER stress-related gene levels were determined. The effect of boric acid on the colony formation
capacity of these cells was evaluated with the colony formation assay.

Results: Boric acid inhibited cell viability in these cell lines as time and dose dependent. As a result
of the XTT test, the IC,; doses of boric acid in MIA PaCa-2 and PANC-1 cells were found to be 15707.5
and 14248.8 pM, respectively. Boric acid significantly upregulated BAX, CASP3, CASP8, CYCS and FAS
expression, which are the genes associated with apoptosis in both cell lines. CASP9 and FADD gene levels
were significantly elevated only in PANC-1 cells. It was observed that boric acid statistically upregulated
the expression of ATF4, HSP47 and XBP1 genes associated with ER stress in both cell lines. In addition,
boric acid treatment significantly increased ATF6, CHOP and EIF2A expressions only in PANC-1 cells.
Boric acid also caused an increase in GRP78 gene expression in MIA PaCa-2 cells. Colony formation test
results illustrated that boric acid significantly suppressed colony formation capacities in both cell lines.
Conclusion: Boric acid reduced cell viability and colony formation in both human pancreatic cancer
cells and changed gene levels in apoptosis and ER stress pathways. Findings suggested that boric acid
exhibits anticancer activity in human pancreatic cancer cells via ER stress and apoptosis.

Key words: Pancreatic cancer, endoplasmic reticulum stress, boric acid, apoptosis
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INTRODUCTION

Pancreatic cancer is the seventh in cancer-related
deaths in both genders. Because of poor prognosis in
pancreatic cancer, cases and deaths rates are very
close to each other. It is estimated that pancreatic
cancer can be the third cause of cancer-related
deaths by 2025 in a study conducted in 28 European
countries (1). Total five-year survival rate of pancreatic
cancer is 11% but it is 42% in patients diagnosed
with local disease. Because pancreatic cancer is
usually diagnosed after the tumor has spread, only
less than 20% of patients are eligible for surgery (2).
Studies continue for the research of new agents for
pancreatic cancer treatment and the development of
new treatment strategies.

The endoplasmic reticulum (ER) has critical
properties in cellular processes. ER homeostasis
can be disturbed due to stress factors such as
hypoxia, oxidative insult, hypoglycemia, calcium
and ATP depletion. These stress factors affect the
correct folding of proteins and can eventually lead to
misfolding or accretion of unfolded proteins, resulting
in ER stress (3). In the early phase of ER stress, the
cell initiates the UPR (unfolded protein response) in
response to survive and restore ER homeostasis.
PERK (protein kinase RNA-like ER kinase), IRE1
(inositol requiring enzyme1) and ATF6 (activating
transcription factor-6) ER transmembrane sensors
detect stress and initiate three different UPRs (4).
If the time for resolve the unfolded protein event is
prolonged, the UPR can stimulate apoptosis pathways
via ATF6, PERK and IRE1 signaling pathways (5).
Previous literature suggested that ER stress has
critical role in antiproliferative properties of many
natural compounds having anticancer activity (6, 7).
Therefore, inducing ER stress in cancer cells seems
to be a potential therapeutic strategy.

Boron is a natural element (8) and Turkiye has
approximately 73% of the world's boron reserves
and ranks first in the total boron reserves (9). Boron
is the ninth most abundant (414 uM) element in
seawater (10). Natural boron compounds are used
in pharmaceutical formulations due to their antiviral,
antibacterial and anticancer effects (11). The
anticancer effects of some of the boron derivatives
have been demonstrated (12). Mahabir et al. (13)
reported that boron intake decreased the incidence
of lung cancer in women. Boron can be completely
absorbed in the body and passes into all tissues as
boric acid (14). Boric acid is a natural component of
drinking water and dietary plant products (10). Various
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studies have shown that boric acid has antibacterial
(15), antioxidative (16), anti-inflammatory (17),
anticarcinogenic (18), antimutagenic (19), antiinvasive
and antiangiogenic (20) properties. Barranco et al.
(21) showed that increased boron concentrations
in groundwater reduced incidence and mortality of
prostate cancer in state of Texas. Also, boric acid (100
and 500 uM for 8 day) showed anti-proliferative effect
and increased sensitivity to ionizing radiation in DU-
145 human prostate cancer cells (21). This situation
is an important reason for elucidating the effect on
pancreatic cancer of boric acid at the molecular level.
The effects of boric acid on pancreatic cancer
cells were investigated in the context of ER stress,
apoptosis and cell proliferation status in this study.
For this purpose, XTT, gqRT-PCR and colony formation
methods were used. Expression levels of genes
encoding key proteins in ER stress (ATF4, ATF6,
CALR, CHOP, EIF2A, GRP78, HSP47, IRE1, PERK
and XBP1) and apoptosis (P53, BCL2, BAX, CASP3,
CASP7, CASP8, CASPY, CYCS, FAS and FADD)
pathways were evaluated using qRT-PCR analysis.

MATERIALS AND METHODS
Chemicals, cell lines and culture conditions

All experimental procedures were approved by
the Ethics Committee of N.E.U. Non-drug and Non-
Medical Device Research, (2022/3950). Boric acid
was commercially obtained from Etimaden and
dissolved in DMEM. XTT kit and PBS was purchased
from Biological Industries. The human pancreatic
cancer cells MIA PaCa-2 (ATCC®CRM-CRL-1420™)
and PANC-1 (ATCC®CRL-1469™) were obtained
from ATCC and cultured with DMEM (Gibco), 5% FBS
(Capricorn Scientific) and 1% penicillin/streptomycin
(Biological Industries). These cells were proliferated
at 37°C in an incubator including 5% CO, and
humidified 95% air. QlAzol (Qiagen), cDNA (Bio-
Rad) and EvaGreen Supermix (Solis BioDyne) were
purchased.
Cytotoxicity

Cells were treated with 10, 50, 250, 1250, 2500,
5000, 15000 and 25000 uM boric acid for 24, 48
and 72 h. The cytotoxic effect of boric acid in these
cells was determined by XTT assay using protocol
described elsewhere (22). IC,, doses of boric acid in
MIA PaCa-2 and PANC-1 cells were calculated using
CompuSyn Version 1.0 software.
Apoptosis and ER stress-related genes
expressions

Total RNAs were isolated using QIAzol and the
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Table 1. The Primer Sequences of Studied Apoptosis, ER Stress and Reference Genes in gqRT-PCR Analysis.

Gene Forward primer sequence (5'-3") Reverse primer sequence (5'-3") PCR product size (bp)
ATF4 TTCGACCAGTCGGGTTTG GGAGAACCCATGAGGTTTGA 93
ATF6 GAAGGGATCACCTGCTGTTAC GTCCATCACCTGACAGTCAATC 152
CALR CGGCTACGTGAAGCTGTT ACGTTCTTGCCCTTGTAGTT 144
CHOP AACGGAAACAGAGTGGTCAG GGTCAGGCGCTCGATTT 137
EIF2A GGTTTCTTGGCAGCCATTT TGCAACTTTAGGCTCCTCAC 100
GRP78 TGGTATTCTTCGAGTGACAGC GACCATCCTTTCAATTTCTTCAGG 108
HSP47 AGATGCAGAAGAAGGCTGTT GTTCTTGTCGATGGCCTCA 113
IRE1 GCGCATCACAAAGTGGAAGTA ACATACAGAGTGGGCGTCA 75
PERK CAAAGTAGATGACTGCAATTACGC TCCAGCCACGCATTGAAATA 141
XBP1 CCAGAACATCTTCCCATGGAT GGGTCCAACTTGTCCAGAAT 89
BAX GGAGCTGCAGAGGATGATTG GGCCTTGAGCACCAGTTT 151
BCL2 GTGGATGACTGAGTACCTGAAC GAGACAGCCAGGAGAAATCAA 125
CASP3 GAGCCATGGTGAAGAAGGAATA TCAATGCCACAGTCCAGTTC 162
CASP7 CGAAACGGAACAGACAAAGATG TTAAGAGGATGCAGGCGAAG 169
CASP8 GCCCAAACTTCACAGCATTAG GTGGTCCATGAGTTGGTAGATT 160
CASP9 CGACCTGACTGCCAAGAAA CATCCATCTGTGCCGTAGAC 153
CYCS GGAGAGGATACACTGATGGAGTA GTCTGCCCTTTCTTCCTTCTT 102
FADD TGACCGAGCTCAAGTTCCTATG CCAGGTCGTTCTGCTCCAG 108
FAS GTGATGAAGGACATGGCTTAGA GCCCAAACTTCACAGCATTAG 156
P53 GAGATGTTCCGAGAGCTGAATG TTTATGGCGGGAGGTAGACT 129
ACTB AGCACGGCATCGTCACCAACT TGGCTGGGGTGTTGAAGGTCT 179

cDNA synthesize was performed by using a Bio-Rad
iScript™ cDNA synthesis kit. Primers sequences of
apoptosis and ER stress-related genes designed by
an online program (https://eu.idtdna.com/site) and
were shown in Table 1. gqRT-PCR was conducted
using the protocol in my previous study (23). ACTB
was used as an internal control and normalization of
gPCR data.
Colony formation assay

The cells were seeded in six-well plates at 103
cells/well density. Completed DMEM is refreshed
every 3 days for 10 days until colonies become
visible. Resulting colonies were methanol fixed for 10
minutes. After 5% crystal violet staining, number of
colonies were determined using a light microscope.
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Figure 1. Effects of boric acid on the cell viability in (A)
MIA PaCa-2 and (B) PANC-1 cells.

Data analyses

All experimental procedures were triplicated. qRT-
PCR data were analyzed according to 2t*°Y method.
The comparisons of the groups were assessed
using the independent samples t-test in SPSS 26.0
statistical analysis program. In all experiments,
p<0.05 was accepted as statistically significant.

RESULTS
Boric acid has anti-proliferative effects on MIA
PaCa-2 and PANC-1 cells

Effects of boric acid on proliferation of cells was
determined using XTT assay. Boric acid suppressed
viability of these pancreatic cancer cell lines (Fig. 1).
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Figure 2. Effects of boric acid on the apoptosis-related
genes in (A) MIA PaCa-2 and (B) PANC-1 cells. *P<0.05;
**P<0.01; ***P<0.001.
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Figure 3. Effects of boric acid on the ER stress-related
genes in (A) MIA PaCa-2 and (B) PANC-1 cells. *P<0.05;
**P<0.01; ***P<0.001.

The IC,, doses of boric acid were 15707.5 uM (MIA
PaCa-2) and 14248.8 yM (PANC-1) for 48 h. These
doses were used in all subsequent experiments.
Boric acid effects apoptosis-related genes
expressions

The effects of boric acid on apoptosis-related
genes in pancreatic cancer cells were evaluated
using qRT-PCR analysis. It was observed that boric
acid caused an upregulated BAX, CASP3, CASPS,
CYCS and FAS gene expressions in MIA PaCa-
2 (Fig. 2A, P<0.05). In PANC-1 cell line, boric acid
treatment elevated BAX, CASP3, CASP8, CASP9,
CYCS, FADD and FAS gene levels (Fig. 2B, P<0.05).
Boric acid upregulates expression of ER stress-
related genes

Expression levels of ATF4, ATF6, CALR, CHOP,
EIF2A, GRP78, HSP47, IRE1, PERK and XBP1 that
are important in ER stress were evaluated. Boric
acid application resulted in ATF4, HSP47 and XBP1

MIA PaCa 2 PANC-1

H

g

od

Control Boric acid Control Boric acid

Figure 4. Effects of boric acid on the colony formation in
MIA PaCa-2 and PANC-1 cells. **P<0.01.
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upregulation in these cancer cells. Also, a significant
upregulation was observed in ATF6, CHOP and EIF2A
gene levels only in PANC-1 cells and in GRP78 level
only in MIA PaCa-2 cells (Fig. 3A, 3B, P<0.05).
Boric acid decreases colony formations of MIA
PaCa-2 and PANC-1 cells

Effect of boric acid on cells colony formation was
determined by using colony assay. The mean number
of colonies in MIA PaCa-2 cells were determined as
535138 in control group and 298+11 in boric acid
treated group. On the other hand, mean numbers
of colonies in PANC-1 cells were 25611 in control
group and 164+14 in boric acid treated group (Fig. 4,
P<0.05).

DISCUSSION

Cancer continues to be a serious health problem
for years and the second leading reason of death
after heart diseases. Since there are no sufficient
treatment options are available, the need for new
treatments continues. Scientists are still searching
for novel treatments for pancreatic cancer. Scientific
interest in boric acid has increased after it was seen
that boric acid has anticarcinogenic properties (24,
25). In the present study, the possible anticancer
effect of boric acid on human pancreatic cancer cells
was investigated by examining cell proliferation,
colony formation and expression of genes having
critical roles in apoptosis and ER stress pathways.

In a study, researchers reported that boric acid
inhibited DU-145 prostate cancer cell proliferation
30% at 100 yM concentration, 60% at 250 yM, and
97% at 1000 uM (26). Hacioglu et al. showed that
the IC,, and IC_ values of boric acid on DU-145 cells
were 10.77 and 16.15 mM at 24 hours, respectively.
Moreover, boric acid caused cell growth inhibition,
apoptosis, decrease in antioxidant levels in dose-
dependent manner in these cells (24). In a previous
study, IC,, value of boric acid was found to be 17
mM in the 48 h in U-87 MG glioblastoma cells (27). It
was reported in a study that boric acid decreased the
proliferation of DU-145 and LNCaP prostate cancer
cells. Eight day 250-1000 uM boric acid treatment
inhibited >50% proliferation of DU-145 and LNCaP
cells (28). In the present study, the results of the XTT
test showed that the IC_, doses of boric acid were
15707.5 uyM in MIA PaCa-2 cells and 14248.8 uM in
PANC-1 cells at 48 h (Fig. 1).

Apoptosis pathway is one of the most important
targets in cancer therapy. This pathway must be
triggered for the programmed death of cancer cells.
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P53, BCL2, BAX, CASP3, CASP7, CASP8, CASP9,
CYCS, FAS and FADD genes play an important role in
this pathway. For this reason, in order to evaluate ER
stress-mediated apoptosis, the expressions of ATF4,
ATF6, CALR, CHOP, EIF2A, GRP78, HSP47, IRET1,
PERK and XBP1 were also investigated. As a result
of qRT-PCR analysis, it was observed that CASPS3,
CASP8, BAX, FAS and CYCS were upregulated in
MIAPaCa-2 cells with boric acid treatment. In addition,
boric acid caused increased expression of CASP3,
CASPS8, CASP9, BAX, FAS, FADD and CYCS genes
in PANC-1 cells (Fig.2). In ER stress-related genes,
boric acid increased the levels of ATF4, HSP47 and
XBP1 genes in both cell lines. Moreover, boric acid
caused increased gene expression of ATF6, CHOP
and EIF2A only in PANC-1 cells, and GRP78 gene
expressions only in MIA PaCa-2 cells (Fig. 3).

In a previous study, boric acid upregulated ATF4,
ATF6 and elF2a protein levels in prostate cancer DU-
145 cells (29). In a study, it was shown that boric acid
induced ER stress in kidneys of rats with cisplatin
nephrotoxicity (25). Boric acid has induced ER stress
by activating elF2a, GRP78/BiP, and ATF4 in DU-
145 prostate cancer cells in the previous study (30).
Studies have shown the effect on ER stress of boric
acid in prostate cancer DU-145 cells (29, 31) and
in rats with cisplatin nephrotoxicity (25). However,
studies investigating boric acid effects on ER stress
is still quite limited.

A previous study showed increased arrest in the
G2/M phase of the cell cycle in boric acid-treated
HepG2 human hepatocellular carcinoma cells. Also,
boric acid treatment caused an increase in tumor
suppressor P53 but a decrease of anti-apoptotic gene
BCL2 level in HepG2 cells (32). Boric acid increased
expression levels of BAX and CASP3 apoptotic genes
in DMS-114 small-cell lung cancer cells. Expression
levels of BIRC-2, BIRC-5 and BCL2 anti-apoptotic
genes decreased in boric acid treatment groups (12).
It was showed that boric acid inhibited proliferation,
migration, invasion and colony formation of ovarian
cancer MDAH-2774 cells. It was also reported that
boric acid increased expression of BAX, BID, CASP3
and CASP9 apoptotic genes, and decreased anti-
apoptotic genes BCL2 and BCL-XL (33). In a study
conducted on DMS-114 small-cell lung cancer cells,
boric acid reduced the colony formation abilities
of these cells (12) In the present study, boric acid
reduced the colony formation capacity of pancreatic
cancer cells (Fig. 4).

In conclusion, boric acid showed anticarcinogenic

Boric acid shows anticancer activity in pancreatic cancer

effect by acting expression of apoptosis and ER
stress related genes in human pancreatic cancer
cells. Further analyzes and in vivo studies are needed
to possible application of boric acid in the treatment of
pancreatic cancer.
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Agri Yonetimine Etkisi

Burak Sercan Ercin’

Oz

Amag: Otolog meme rekonstriiksiyonunda postoperatif donemde kosta kikirdagi mudahalesine bagh
olarak alici bélgede agri olur. Bu galismada meme rekonstriksiyonunda alici saha hazirlanirken kosta
koruyucu cerrahi yaklasiminin postoperatif agri lzerine etkisini kostal koruyucu olmayan yaklasimla
karsilastirarak ortaya koymayi amagcladik.

Hastalar ve Yontem: Calismaya 2018-2022 yillari arasinda opere edilen 25 hasta dabhil edildi. Gruplar
internal mammarian arter (IMA) izole etme tekniklerine gore ayrildi. Grup 1: Kosta koruyucu cerrahi
uygulanan hastalar(n=9), Grup 2: Kosta kikirdak rezeksiyonu uygulanan hastalar(n=16). Postoperatif
donemde her iki grupta da Hasta Kontrolli Analjezi pompasi (HKA) kullanim siresi, kullanilan morfin
dozu, erken ve ge¢ agri skorlari kaydedildi.

Bulgular: Hastalarin yas ortalamasi 49,8 idi. Postoperatif erken ve ge¢c dénemde herhangi bir
komplikasyonla karsilasiilmadi. Tum flep transferleri basarili oldu. Ortalama HKA siresi grup 1'de 241,41
saat, grup 2'de 26,31+1,62 saat idi. Grup 1'de morfin dozu 9,67+1 mg, grup 2'de 23,93+3,02 mg idi. Erken
agri skoru grup 1'de 2,89+1,16, grup 2'de ise 5,18%+1,22 idi. Ge¢ agri skorlari grup 1'de 2,11+0,98 ve
grup 2'de 2,75+0,77 idi. Gruplarin morfin dozu ve erken agri skorlari arasinda istatistiksel olarak anlaml
fark vardi (p<0,01). HKA kullanim siiresi(p=0,3) ile ge¢ agri skorlari(p=0,07) arasinda anlamli fark yoktu
(p>0,05).

Sonug: Sonug olarak, otolog meme rekonstriiksiyonunda alici bdlge hazirhginda erken dénemde kostal
koruyucu cerrahinin agriyr énemli élctide azalttigini dislinuyoruz.

Anahtar Kelimeler: Meme rekonstriksiyonu, agri, kosta, internal mammarian damarlar

Abstract

Aim: In autologous breast reconstruction, there is pain in the recipient site due to rib cartilage intervention
in the postoperative period. In this study, we aimed to reveal the effect of the rib-sparing internal
mammarian vessel approach on postoperative pain in breast reconstruction by comparing it with the non-
costal-sparing approach.

Patients and Methods: Between 2018 and 2022 twenty five patients underwent surgery were included
in the study. Groups were divided according to internal mammary artery(IMA) exposure techniques.
Group 1: Patients who underwent rib-sparing surgery(n=9), Group 2: Patients who underwent rib cartilage
resection(n=16). Patient Controlled Analgesia(PCA) pump usage time, morphine dose used, and early and
late pain scores were noted in both groups in the postoperative period.

Results: The mean age of the patients was 49.8 years. No complications were encountered in the early
and late postoperative period. All flap transfers were successful. Mean PCA duration was 24+1.41 hours in
group 1 and 26.31£1.62 hours in group 2. The dose of morphine was 9.67+1 mg in group 1 and 23.93+3.02
mg in group 2. The early pain score was 2.89+1.16 in group 1 and 5.18+1.22 in group 2. Late pain scores
were 2.11+0.98 in group 1 and 2.75+0.77 in group 2.

There was a statistically significant difference between the morphine dose and early pain scores of the
groups (p<0.01). There was no significant difference between the duration of PCA use (p=0.3) and late
pain scores (p=0.07) (p>0.05).

Conclusion: In conclusion, we think that costal sparing surgery significantly reduces pain in the early
period during recipient site preparation in autologous breast reconstruction.

Key words: Breast reconstruction, pain, rib, internal mammarian vessels
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INTRODUCTION

Autologous breast reconstruction is a frequently
used reconstruction method in breast cancer
treatment. Pain due to the costal approach used
in this method is a common complaint in the early
and late postoperative periods. Management of
postoperative pain is vital, as pain relief can minimize
perioperative opioid use, shorten hospital stay, speed
up patient recovery, and reduce healthcare costs (1-
5). Furthermore, several studies have shown that
inadequate acute postoperative pain control is linked
to persistent postoperative pain (6). Furthermore, 5%
of autologous breast reconstruction patients who had
not used opioids before their surgery continued to use
opioids three months afterward, increasing the risk of
long-term addiction and sequela (7).

From our literature review, we found it noteworthy
that, although the positive effect of the rib-sparing
internal mammary artery approach on postoperative
pain has been emphasized, no statistical comparison
has been performed. In this study, we reveal the effect
of using a costal sparing approach while preparing the
recipient area during breast reconstruction surgery on
postoperative pain by comparing the costal sparing
approach with a non-costal sparing approach.

PATIENTS AND METHODS
Study Protocol

This is a retrospective study conducted between
March 2018 and April 2022. Ethics committee
approval was obtained for the study, and informed
consent was obtained from each patient. (Protocol
number:23-24 Istinye University Ethical Commitee).
The inclusion criteria were as follows: breast cancer
patients undergoing immediate and unilateral
autologous breast reconstruction using the deep
inferior epigastric perforator (DIEP) flap technique.
The exclusion criteria were as follows: patients
undergoing delayed or bilateral autologous breast
reconstruction. Twenty-five patients were recruited to
the study and divided into two groups based on the
internal mammary artery (IMA) isolation technique
used in the surgery. Group 1 comprised patients
who underwent rib-sparing surgery, while Group 2
comprised patients who underwent costal cartilage
resection. During the postoperative period, morphine
dose, early and late postoperative pain scores, and
patient-controlled analgesia (PCA) pump usage time
were recorded for patients in both groups.
Surgical Technique

All surgical procedures were performed by the
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same surgeon using a x4.5 magnification loop. In
preparing the recipient area, the pectoral muscle
fibers on the third rib were first separated using
electrocautery, exposing the third costal cartilage. In
the non-costal sparing approach, the perichondrium
on the rib was opened, and the perichondrium of
the posterior aspect of the rib was elevated with a
blunt dissection; approximately 4 cm of cartilage
segment was resected, and the internal mammary
vessels were reached via perichondrium resection. In
the costal sparing approach, the internal mammary
vessels were accessed via the third intercostal
space. The internal mammary arteries were exposed
in all participating patients, typically in less than 15
minutes. After the DIEP flap was temporarily placed
in a stable position, arterial and vein anastomoses
were performed under a microscope using the back-
wall-first technique and 9-0 nylon sutures in each
anastomosis. The anastomoses were performed first
between the internal mammary vein and the flap veins
and then between the arteries.
Postoperative Period

All participants in this study were given 20 mg of
intravenous morphine and 1 g of paracetamol prior
to extubation. Subsequently (i.e., postoperatively),
they were allowed to self-regulate the amount of
morphine they needed via a PCA system. During
the postoperative period, flaps were checked
every two hours during the first 24 hours. The early
assessment pain score was measured at the 24th
hour post operation. In contrast, the pain score for
the late postoperative period was measured at the
168th hour post operation to account for the effect of
anesthesia on pain in the chest area where the breast
reconstruction was performed. The pain scores were
evaluated on a scale of 0 to 10. All assessments
were performed by the same clinician. The total time
each patient used the PCA pump to self-administer
analgesia for pain relief (labeled PCA duration) and
the morphine dose used was noted.
Statistical Analysis

Data analysis was performed using the Statistical
Package for the Social Sciences (SPSS) for Mac,
version 21.0 (IBM Corp., Armonk, NY, USA). The
mean, standard deviation, minimum/maximum
values, and the first/third quartile (Q1/Q3) values of
the two groups were calculated. An independent t-test
was used for continuous parameters, while the Mann—
Whitney U test was used for ordinal parameters. A p
value of less than 0.05 was considered statistically
significant.
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Table 1. Parameter values in groups

The effect of rib-sparing on pain in breast reconstruction

Group 1(n:9) Group 2(n:16) p value
(MeantSD) (MeantSD)
(Max-Min) (Max-Min)
(Q1-Q3) (Q1-Q3)
PCA Time(hr) 24+1,41 26,31+1,62 0.3
(26-22) (30-24)
(23-25) (25-27,25)
Morphine Dose(mg) 9,671 23,93+3,02 <0.01*
(11-8) (28-19)
(9-10) (21-26)
Early Pain Score 2,89+1,16 5,18+1,22
(5-1) (7-3)
(2-3) (6-4,75)
Late Pain Score 2.11+£0.98 2.75+0.77
(4-1) (4-2)
(2-2) (2-3) 0.07

-Mean: Mean Value
-SD:Standart Deviation
-Max:Maximum Value
-Min:Minimum Value
Q1:First quarter
Q3:Third quarter
*:Statistically Significant

RESULTS

A total of 25 patients were included in the study.
The mean age of the patients was 49.8 years. No
complications were encountered in the early and late
postoperative periods, and all flap transfers were
successful.

The mean PCAduration was 24 + 1.41 h for Group 1
and 26.31 £ 1.62 h for Group 2. The average morphine
dose was 9.67 + 1 mg for Group 1 and 23.93 £ 3.02
mg for Group 2. The average early postoperative pain
score was 2.89 = 1.16 for Group 1, and 5.18 + 1.22 for
Group 2. The average late postoperative pain score
was 2.11 £ 0.98 for Group 1 and 2.75 £ 0.77 for Group
2. All relevant data are presented in Table 1.

There was a statistically significant difference
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Figure 1. Graphical display of parameters

betweenthe morphine dose andthe early postoperative
pain scores of both groups (p < 0.01). However, there
was no significant relationship between the PCA
duration (p= 0.3) and the late postoperative pain
scores (p= 0.07) (p > 0.05). (Figure 1)

DISCUSSION

Breast cancer is diagnosed in one out of every
eight women, and its incidence is increasing every
year. Consequently, the number of patients who
are potential candidates for breast reconstruction is
increasing at the same rate. Although implants are
presently a more commonly used option in breast
reconstruction, autologous reconstruction is also
performed quite frequently. The most preferred donor
site for autologous reconstruction is the abdomen (8).
The IMA and internal mammary vein are generally
used as recipient vessels for the transfer of flaps
taken from the abdomen.

In conventional autologous breast reconstruction,
anastomosis is performed with resection of the third
costal cartilage for a coastal approach to the internal
mammary vessels; however, postoperative pain
in the recipient area, chronic pain during the late
postoperative period, and contour disorder in chest
walls with costal defects are common complications
(8).

The importance of postoperative pain control
cannot be overestimated as it contributes to faster
patient mobilization, shorter hospital stay, lower
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costs, and an overall positive patient experience.
Opioids are often used to achieve the desired pain
control. However, the U.S. government has declared
opioid abuse a public health emergency; more than
42,000 people died from opioid abuse in 2016 alone
(9). Therefore, approaches to minimizing opioid use
for postoperative pain control are crucial. Autologous
breast reconstruction is associated with a significant
postoperative opioid requirement, and numerous
opioid-restricting perioperative strategies have been
explored to achieve the desired pain control while
reducing opioid consumption. Although pain control
is typically aimed at postoperative acute pain, the
rate of post-mastectomy pain syndrome has been
reported to be up to 56%, and approximately 50% of
women continue to experience chronic pain seven
to 12 years after surgery (10). The mechanism of
post-mastectomy pain syndrome is not yet fully
understood, but pain experienced during surgery
has been implicated as a possible causative factor
(11). Therefore, pain-reducing techniques can help
solve problems with both early and late postoperative
chronic pain.

In our study, PCA duration, morphine dose,
and early and late postoperative pain scores were
used as target parameters. In Group 2, the early
postoperative pain score and the amount of morphine
used during the early postoperative period were
significantly higher. It is noteworthy that there was
no significant difference in the late postoperative
pain scores of Group 1 and Group 2. The absence
of a significant relationship between PCA duration
and late postoperative pain scores is considered a
good indicator because patients can self-adjust the
amount they use and are motivated to quit when they
no longer need analgesia. However, another theory
in the cardiothoracic literature is known as internal
breast syndrome due to damage to the intercostal
nerves during vessel isolation. Therefore, instead of
protecting the rib alone, it may depend on leaving the
nerves intact, which is responsible for any reduction
in postoperative pain derived from protecting the rib
(12). In addition, excessive pain prolongs hospital
stay, which increases the cost of treatment. Hence,
reducing pain is extremely important for the treatment
experience of the patient and economically.

Parret et al. report that using the rib-sparing
technique for internal mammary vessel isolation
while performing breast reconstruction operations
with free flaps reduces postoperative pain (13).
We did not find many studies on this approach
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while conducting the literature review. The biggest
disadvantage of the rib-sparing technique is that the
area where the anastomoses are to be performed
is narrower than with other approaches. This may
prolong the anastomosis time and potentially lead
to an increase in ischemia, especially for surgeons
new to microsurgery. However, no study has reported
a statistically significant difference in flap ischemia
times (14). Furthermore, for ease of anastomosis, it
is desirable that the area to be anastomized is wide,
and the vessel stump to be anastomized is long.
To suture the posterior wall during anastomosis, it
should be possible to rotate the vessel easily using
Acland micro clamps. All anastomoses in our study
were performed using single micro clamps and a
backwall-first technique (an anastomosis technique in
which the posterior vessel wall is sutured primarily).
Because the posterior wall is sutured primarily, vessel
manipulation is minimal, and vessel rotation is not
required. Therefore, the narrowness of the field or the
shortness of the vascular stump does not constitute
a significant impediment. Consistent with previous
studies, no difference was observed between the
warm ischemia times of the flaps in this study (15).

There are some limitations to our study. One of the
weaknesses of this study is that pain is a subjective
concept, and objective measurement is difficult, as
the response to pain varies from person to person.
Consequently, the basis of pain measurement is to
believe the pain intensity stated by the patient. In
addition, the fact that it is not clear in which part of the
patient's use of PCA pump for pain can be considered
a limitation in the study. However, during the early
postoperative period, especially during the first 4—6
hours, patients may not be able to clearly indicate
which part of the pain pump they use for pain relief
because they are not fully oriented and cooperative
with the effect of anesthesia. Another weakness
of the study is the limited number of cases in the
study sample. Furthermore, patients who underwent
delayed or bilateral autologous reconstruction were
not included in the study.

In conclusion, costal sparing surgery significantly
reduces pain during the early postoperative period,
and we surmise that employing costal sparing surgery
during recipient site preparation in autologous breast
reconstruction has a positive effect on both patient
morbidity and economic considerations. Our study
will shed light on future studies.
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Amag: Tiroid Hormon Reseptdru Etkilesimli Protein 13 (TRIP13); mayotik rekombinasyonda rol oynayan,
ig-toplanma kontrol noktasinda gérevli bir proteindir. Son yillarda yapilan calismalar TRIP13’ln
glioblastoma multiforme (GBM) de dahil olmak Gzere ¢cok sayida kanserde potansiyel bir timér indikleyicisi
olabilecegini ortaya koymustur. Bu ¢alismada TRIP13’lGn kiglk bir molekuler inhibitéri olan DCZ0415’in
U87 insan GBM hiicrelerindeki antikanser etkinliginin arastiriilmasi amaglandi.
Geregler ve Yontem: DCZ0415’in U87 hiicrelerindeki olasi antikanser etkisi sitotoksisite analizi, koloni
formasyon analizi ve apoptoz analizi ile belirlendi. Ayrica qRT-PZR analizi ile DCZ0415’in apoptoz,
invazyon ve Transforme Edici Buyume Faktori-Beta (TGF-B) sinyal yolagi ile iliskili genlerin mRNA
seviyeleri Uzerine etkisi arastirildi.

ulgular: DCZ0415, U87 hiicre proliferasyonunu doz ve zaman bagimli sekilde inhibe etti. U87
hicrelerinde DCZ0415'in 48 saat igin IC, dozu 19,77 uM olarak belirlendi. Bu dozda DCZ0415 uygulamasi
U87 hicrelerinde apoptozu indukledi ve hicrelerin koloni olusturma yeteneklerini baskiladi. Ayrica
DCZ0415 apoptoz, invazyon ve TGF-B sinyal yolagi ile iligkili genlerin mRNA seviyelerini antikanser etkiye
yol acabilecek sekilde degistirdi.
Sonug: Kanserde yeni bir onkogenik faktér olarak degerlendirilen TRIP13’Un bir inhibitéri olan DCZ0415,
GBM hicrelerinde antikanser etkiye sahiptir. Bu acidan, TRIP13’in GBM igin 6nemli bir terapdtik
hedef olabilecegi ve DCZ0415’'in GBM hicrelerinde antikanser etkiye yol agan etkili bir inhibitér olarak
degerlendirilebilecegi disintlmektedir.

Anahtar Kelimeler: TRIP13, DCZ0415, Glioblastoma multiforme, TGF-B sinyal yolagi
Abstract

Aim: Thyroid Hormone Receptor Interacting Protein 13 (TRIP13) is a protein involved in spindle-
aggregation checkpoint, which plays a role in meiotic recombination. Recent studies have revealed that
TRIP13 may be a potential tumor inducer in many cancers, including glioblastoma multiforme (GBM). We
aimed to investigate the anticancer activity of DCZ0415, a small molecule inhibitor of TRIP13, in U87
human GBM cells in this study.

Materials and Methods: The possible anticancer effect of DCZ0415 on U87 cells was determined by
cytotoxicity, colony formation, and apoptosis assays. In addition, the effects of DCZ0415 on mRNA levels
of genes which were involved in apoptosis, invasion and Transforming Growth Factor-Beta (TGF-B)
signaling pathway were investigated by qRT-PCR analysis.

Results: DCZ0415 inhibited U87 cell proliferation in a dose and time dependent manner. The IC,  dose of
DCZ0415 for 48 hours was determined as 19.77 uM in U87 cells. DCZ0415 treatment at this dose induced
apoptosis and suppressed colony forming abilities of U87 cells. In addition, DCZ0415 altered mRNA levels
of genes associated with apoptosis, invasion and TGF-§ signaling pathway, which could lead to anticancer
effects.

Conclusion: DCZ0415, an inhibitor of TRIP13 which has been evaluated as a new oncogenic factor
in cancer, has an anticancer effect on GBM cells. In this respect, it is thought that TRIP13 may be an
important therapeutic target for GBM and DCZ0415 may be considered as an effective inhibitor that
causes anticancer effects in GBM cells.

Key words: TRIP13, DCZ0415, Glioblastoma multiforme, TGF-B signaling pathway
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INTRODUCTION

Glioblastoma multiforme (GBM), also called Grade
IV glioma, is the most common malignant primary
brain tumor (1). Treatment approaches for GBM
include surgery, temozolomide-based chemotherapy,
radiotherapy, and their combinations. However, GBM
is a highly lethal type of cancer with a high recurrence
rate. Accordingly, median survival of the disease is
15 months (2, 3). The identification and targeting of
new molecules associated with GBM is crucial for the
development of new therapeutic approaches.

TRIP13 (Thyroid Hormone Receptor Interaction
Protein 13), first identified as a protein that interacts
with human papillomavirus protein E1, is found in AAA+
(ATPases associated with various cellular activities)
family. TRIP13, a protein consisting of 432 amino
acids, is encoded by a gene on chromosome 5p15.33.
This protein plays a role in meiotic recombination and
is involved in the spindle-assembly checkpoint that
maintains genomic stability and prevents aneuploidy
(4, 5). Recent studies show that TRIP13 plays an
oncogene role in cancer pathogenesis. It has been
found that TRIP13 expression is increased in thyroid
cancer (4), ovarian cancer (6), and prostate cancer
(7) tissues compared to adjacent tissues.

In hepatocellular carcinoma (8), bladder cancer
(9), esophageal cancer (10) and cervical cancer (11),
increased TRIP13 expression was associated with
lower survival and advanced tumor stage. It was stated
that TRIP13 mRNA level is high in advanced gliomas
and a negative correlation is found between TRIP13
and the overall survival rate. Therefore, TRIP13 is
also considered as an oncogenic factor for GBM
(12). And, targeting TRIP13 in tumor tissues with high
TRIP13 expression may be a therapeutic approach
as well as important for identifying TRIP13-related
signaling pathways. DCZ0415 is a small molecule
inhibitor that has been shown to bind to TRIP13 by
nuclear magnetic resonance (NMR) spectroscopy
and pull-down, and is used to target TRIP13 and has
shown anticancer activity in several cancer cells (13-
15).

Transforming growth factor (TGF)-B is another
molecule associated with malignancy in gliomas, and
the signaling pathway involving TGF- is associated
with processes such as angiogenesis, invasion
and stem cell maintenance in gliomas (16). In this
respect, TGF- signaling pathway is also considered
an important therapeutic target (17). In this study,
we aimed to investigate possible anticancer activity
of DCZ0415, an inhibitor of TRIP13, which is also
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evaluated as an oncogene for GBM, in U87 cells and to
evaluate this effect in terms of genes associated with
apoptosis, invasion, and TGF-§ signaling pathway.

MATERIALS AND METHODS
Cell Culture and DCZ0415 Treatment

Human U87 GBM cell line was obtained from
American Type Culture Collection. U87 cells were
cultured in DMEM containing 2 mM L-glutamine in the
presence of 1 % penicillin/streptomycin and 10% FBS
and the cells were grown at 37°C, 5% CO, and 95%
humidity. DCZ0415 was purchased commercially
(Biosynth, SPD47043) and stock solution was
prepared with 0.1% DMSO in medium.
Cytotoxicity Assay

U87 cells were seeded in 96-well plates and after
24 hours, cells were incubated with 5, 10, 15, 20,
25, 50, 75, 100, 150 and 200 uM DCZ0415 for 24,
48, and 72 hours. And, XTT assay was performed
as described in our study (18). The half-maximal
inhibitory concentration (IC,)) of DCZ0415 was
determined by GraphPad Prism software using % cell
inhibition values.
Colony Formation Assay

In order to evaluate the effect of DCZ0415 treatment
at IC,, dose on the colony forming abilities, U87 cells
were seeded in 6-well plates. Then, the cells were
cultured by changing the medium every other day for
approximately 10 days. Afterwards, cells were treated
with cold methanol and stained with crystal violet dye
and colonies were counted.
Apoptosis Analysis

The effect of DCZ0415 treatment at IC,, dose
on apoptosis was determined with FITC Annexin
V method (BioLegend, 640.922). For this, cell
suspensions were prepared using Annexin V Binding
Buffer from control and DCZ0415-treated cells. Cell
suspensions (100 pl) were transferred to test tubes.
Then, FITC Annexin V and 7-ADD dye were added.
After 15 minutes, samples were placed on a flow
cytometer and percentages of early apoptosis, late
apoptosis, and necrosis were determined.
qRT-PCR Analysis

The changes observed in mRNA level of genes
associated with apoptosis, invasion, and TGF-
signaling pathway after DCZ0415 treatment at IC,
dose were evaluated by qRT-PCR analysis. For this,
firstly, total RNA was isolated (GeneAll, 301-001) and
then cDNA was synthesized (Bio-Rad, 170-8891).
Preparation of the reaction components and setting up
the reaction were performed as previously described
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Table 1. Primer sequences of target and reference genes

DCZ0415 shows anticancer effects in U87 cells

Gene Forward primer (5'->3") Reverse primer (5'->3")

CASP3 CTCTGGAATATCCCTGGACAAC ACATCTGTACCAGACCGAGA
CASP7 GTCACCATGCGATCCATCAA CGCCCATACCTGTCACTTTATC
CASP8 GATTCAGAGGAGCAACCCTATT AGCAGAAAGTCAGCCTCATC
CASP9 CGACCTGACTGCCAAGAAA GACAGCCGTGAGAGAGAATG
BAX GTCACTGAAGCGACTGATGT ACTCCCGCCACAAAGATG
BCL2 GGAGGATTGTGGCCTTCTTT GTTCAGGTACTCAGTCATCCAC
CYCs GGAGAGGATACACTGATGGAGTA GTCTGCCCTTTCTTCCTTCTT
FAS CTTTTCGTGAGCTCGTCTCTGA CTCCCCAGAAGCGTCTTTGA
FADD GACAGCATCGAGGACAGATAC CTGTTGCGTTCTCCTTCTCT
TNFA CCAGGGACCTCTCTCTAATCA TCAGCTTGAGGGTTTGCTAC
TNFR1 CTCCTTCACCGCTTCAGAAA GTCCACTGTGCAAGAAGAGAT
MMP2 GGCACCCATTTACACCTACA CCAAGGTCAATGTCAGGAGAG
MMP9 GGGCTTAGATCATTCCTCAGTG GCCATTCACGTCGTCCTTAT
TIMPA1 GTCAACCAGACCACCTTATACC TATCCGCAGACACTCTCCA
TIMP2 AAGGAAGTGGACTCTGGAAAC CAGGCCCTTTGAACATCTTTATC
TGFB1 CGTGGAGCTGTACCAGAAATAC CTAAGGCGAAAGCCCTCAAT
TGFBR1 GTTCCGTGAGGCAGAGATTTAT ACCAGAGCTGAGTCCAAGTA
TGFBR2 GTCGCTTTGCTGAGGTCTATAA CTCTGTCTTCCAAGAGGCATAC
SMAD2 GGGACTGAGTACACCAAATACG TACCTGGAGACGACCATCAA
SMAD3 CCTGAGTGAAGATGGAGAAACC GGCTGCAGGTCCAAGTTATTA
SMAD4 TCCAGCATCCACCAAGTAATC GCAGTGCTGGTAGCATTAGA
SMAD7 AGGCTGTGTTGCTGTGAA TCCATCGGGTATCTGGAGTAA
ZEB1 GGCTCCTATAGCTCACACATAAG TGCTGAAAGAGACGGTGAAG
ZEB2 CCCATTCTGGTTCCTACAGTTC GGGAAGAACCCGTCTTGATATT
ACTB GGACCTGACTGACTACCTCAT CGTAGCACAGCTTCTCCTTAAT

(18). Primers designed for target and reference genes
are presented in Table 1.
Statistical Analysis

Data from experiments performed in triplicate are
presented as mean * SD. gRT-PCR results were
analyzed using 222°T method by normalizing with
ACTB reference gene. Control and dose groups were
compared using t-tests in GraphPad Prism software.
And, P < 0.05 was considered significant.

RESULTS
DCZ0415 Suppresses Proliferation and Colony
Forming Capacity of U87 Cells

The effect of DCZ0415 on proliferation of U87

125+
—— 24h

100 — 48h
—— 72h

Cell viability (%)
o
1

Figure 1. Effect of DCZ0415 treatment at different doses
and times on U87 cell proliferation.

cells was investigated by XTT method. Accordingly,
DCZ0415 suppressed the proliferation of U87 cells
(Fig 1). IC,, doses of DCZ0415 for 24, 48 and 72
hours in U87 cells were found as 82.56 uM, 19.77
MM, and 13.16 yM, respectively.

Since it would be more convenient to treat U87 cells
with DCZ0415 at a low dose and in a short time, in
subsequent experiments, U87 cells were treated with
19.77 uM DCZ0415 for 48 hours. According to colony
analysis results, DCZ0415 significantly inhibited the
colony forming capacity of U87 cells (P = 0.0011)
Colony numbers in control and DCZ0415-treated
cells were found as 125.33+10.05 and 66.33+4.03,
respectively (Fig 2).
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Figure 2. Effect of DCZ0415 treatment on colony forming
capacity of U87 cells. **P < 0.01.
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Figure 3. Effect of DCZ0415 treatment on apoptosis in
U87 cells. ***P < 0.001.

DCZ0415 Induces Apoptosis in U87 Cells

Apoptotic effect of DCZ0415 was evaluated with
flow cytometer-based FITC Annexin V method and
the percentages of early apoptosis, late apoptosis,
and necrosis were determined in the control and the
DCZ0415-treated cells. Accordingly, % total apoptosis
was determined as 5.5+1.52 in control group and
26.510.63 in DCZ0415-treated group. Accordingly,
DCZ0415 treatment significantly increased the
apoptosis rate in U87 cells (Fig 3; P < 0.001).
DCZ0415 Affects mRNA Level of Important
Apoptosis Genes

The effect of DCZ0415 on mRNA levels of CASP3,
CASP7, CASP8, CASP9, BAX, BCL2, CYCS, FAS,
FADD, TNFA, and TNFR1 in U87 cells was evaluated
by gRT-PCR analysis. Accordingly, a significant
increase was observed in mRNA levels of CASP3,
CASP9, BAX, and CYCS as 4.41 (P= 0.004672),
9.07 (P=0.000238), 1.79 (P= 0.009565) and 9.7 (P=
0.000898) fold, respectively, in DCZ0415-treated cells
compared to the control group (Fig 4).
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Figure 4. Effect of DCZ0415 treatment on apoptosis-
related genes in U87 cells. **P < 0.01; ***P < 0.001.
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Figure 5. Effect of DCZ0415 treatment on invasion and
TGF-B signaling-related genes in U87 cells. *P < 0.05; **P
<0.01; ***P < 0.001.

DCZ0415 Affects expression level of Invasion and
TGF-B Signaling-Related Genes

The effect of DCZ0415 treatment at IC50 dose
on mMRNA levels of MMP2, MMP9, TIMP1, and
TIMP2 genes which are associated with invasion,
and, TGFB1, TGFBR1, TGFBR2, SMAD2, SMAD3,
SMAD4, SMAD7, ZEB1 and ZEB2 genes associated
with TGF-B signaling were evaluated. Accordingly,
after DCZ0415 treatment, MMP2 (2.23 fold;
P=0.006202), TGFB1 (1.47 fold; P= 0.018663),
TGFBR1 (3.17 fold; P= 0.001715), TGFBR2 (2.17
fold; P= 0.000749), SMAD2 (4.81 fold; P= 0.000087)
and ZEB2 (2.77 fold; P= 0.006447) gene expressions
were significantly decreased while TIMP1 (6.08 fold;
P= 0.000001) gene expression was significantly
increased when compared to the control group (Fig
5).

DISCUSSION

Identification of new molecules that are effective
in cancer development and determination of the
relationship between these molecules and known
signaling pathways are very important for improving
the new treatment approaches. Recent studies have
revealed that expression of TRIP13 gene is increased
in many cancers, including GBM, and in this respect,
TRIP13 is considered as a new oncogenic factor
(12). In support of this, silencing of TRIP13 has been
shown to have anticancer effects in various cancer
types. It has been shown that TRIP13 expression
is high in bladder cancer tissues, and increased
TRIP13 expression is related to advanced tumor
stage, metastasis and low survival. Silencing TRIP13
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in bladder cancer cells resulted in suppression of
proliferation, increase in apoptosis, and cell cycle
arrest (9). Similarly, it has been shown that TRIP13
expression is high in ovarian cancer tissues and cells,
and silencing of TRIP13 induces apoptosis and inhibits
cell proliferation, invasion, and migration (6). Zhang et
al. (5) also stated that TRIP13 plays an important role
in tumorigenesis of GBM. And, silencing of TRIP13
in GBM cells has been shown to inhibit proliferation,
migration, and invasion.

DCZ0415, whose anticancer activity was
investigated in GBM cells in this study, is a small
molecule inhibitor used to target TRIP13. In a study
with multiple myeloma cells, DCZ0415 has been
shown to inhibit cell growth and induce apoptosis. It
has also been noted that the combination of DCZ0415
with melphalan or panbinostat has a synergistic effect
(13). Similarly, it has been reported that DCZ0415
treatment reduces cell proliferation, arrests the
cell cycle, and promotes apoptosis in colon cancer
cells (14). Xu et al. (15) also stated that DCZ0415
suppresses proliferation, migration, and invasion of
hepatocellular carcinoma cells. And, researchers have
demonstrated that DCZ0415 has a synergistic effect
with olaparib, a PARP1 inhibitor, in hepatocellular
carcinoma cells.

In this study, we first performed cytotoxicity
analysis to investigate the possible anticancer activity
of DCZ0415 in U87 human GBM cells and treated the
cells with different concentrations of DCZ0415 for 24,
48, and 72 hours. Accordingly, DCZ0415 suppressed
U87 cell proliferation, and, IC,, dose of DCZ0415 for
48 hours was determined as 19.77 uM. We performed
colony analysis after cytotoxicity analysis, and
accordingly, treatment of DCZ0415 at IC,, dose for
48 hours also inhibited the colony forming capacity of
U87 cells. These results demonstrate the suppressive
effect of DCZ0415 on U87 cell proliferation.

One of the important indicators of anticancer
activity is the induction of apoptosis. In other words,
anticancer drugs are expected to induce apoptosis in
cancer cells (19). In our study, the anticancer activity
of DCZ0415 was evaluated in terms of apoptosis
with the FITC Annexin V method, and accordingly,
apoptosis was induced in GBM cells by DCZ0415
treatment at IC,, dose for 48 hours. In mammalian
cells, apoptosis occurs in two ways as intrinsic
and extrinsic pathways in which many proteins are
involved, and these two pathways can be induced in
anticancer activity (20). The intrinsic pathway, also
called the mitochondrial pathway, is characterized

DCZ0415 shows anticancer effects in U87 cells

by Cytochrome-c release from mitochondria to the
cytoplasm, depending on the activity of Bcl-2 protein
members. The release of Cytochrome-c leads to the
formation of apoptosome, resulting in the activation of
Caspase-9. And then, effector Caspases (Caspase-3,
-6 and-7)are activated. Apoptotic celldeathis triggered
by the cleavage of substrates by effector Caspases
(21). The extrinsic pathway is triggered by binding of
extracellular ligands to tumor necrosis factor (TNF)
receptor superfamily members, which are located
on the cell surface and are called death receptors.
Intracellular domains of death receptors, called the
death domain, are effective in the transmission of
the apoptotic signal (22, 23). In this study, the effect
of DCZ0415 on apoptosis was also evaluated at the
molecular level, and the expression levels of genes
encoding important proteins that function in intrinsic
and extrinsic pathways of apoptosis were evaluated by
gRT-PCRanalysis. Accordingly, DCZ0415 significantly
increased MRNA levels of CASP3, CASP9, BAX,
and CYCS genes, which encode Caspase-3, -9, Bax
and Cytochrome-c proteins, are involved in intrinsic
pathway of apoptosis, in GBM cells. In this respect,
DCZ0415 is thought to be effective on the intrinsic
pathway of apoptosis.

Distant organ metastases are rarely encountered in
gliomas. However, the cells have property of infiltrative
growth, which provides invasiveness to tumor. Tumor
invasiveness is one of the most important causes of
recurrence and GBM cells can invade as individually
or collectively by remodeling the extracellular
matrix (24, 25). Matrix metalloproteinases (MMPs)
are enzymes that play a role in tumor invasion by
degrading extracellular matrix components. MMPs
are inhibited by tissue inhibitors of metalloproteinases
(TIMPs) (26). To evaluate the effect of DCZ0415 on
invasion, we analyzed mRNA levels of MMP2, MMP9,
TIMP1, and TIMP2 genes. And, DCZ0415 decreased
MMP2 gene expression while increased TIMP1 gene
expression. This result suggests that DCZ0415 may
exert an antiinvasive effect in U87 cells by regulating
MRNA levels of invasion-related genes.

In this study, anticancer activity of DCZ0415 in
GBM cells was also evaluated in terms of the TGF-B
signaling. TGF- family members bind to two receptors
in the cell. As a result of this binding, Smad2 and -3
are activated by phosphorylation and form a complex
with Smad4. This complex imports to the nucleus and
regulates expression of TGF-B target genes such
as ZEB1 and ZEB2. One of the TGF-[3 target genes
is Smad7 which acts as a negative regulator in this
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pathway (27, 28). It has been shown that activation
of the pathway is increased in aggressive and highly
proliferating gliomas and this increase is associated
with poor prognosis (29). In this study, the effect of
DCZ0415 on mRNA levels of TGF- signaling-related
genes was evaluated and it was determined that
TGF-B pathway was suppressed at mRNA level. This
result shows that the anticancer effect of DCZ0415 in
GBM cells may be related to suppression of TGF-f3
pathway. In addition, considering that DCZ0415 is
a TRIP13 inhibitor, it is thought that there may be a
possible relationship between TRIP13 and TGF-B
signaling pathway.

In this study, the anticancer effect of DCZ0415, a
small molecule inhibitor of TRIP13, which has been
shown to have an oncogenic role in many cancers
in recent years, was investigated in GBM cells.
Our findings revealed that DCZ0415 suppresses
proliferation and induces apoptosis in GBM cells,
and DCZ0415 regulates the expression of genes
associated with apoptosis, invasion, and TGF-
signaling. And, it is thought that TRIP13 can be
evaluated as a new target for GBM and DCZ0415 can
be an effective inhibitor in this respect. However, this
study, which presents the first data on the activity of
DCZ0415 in GBM cells, has several limitations, such
as the fact that it was performed with a single cell
line representing GBM, and changes in expression
level of genes were investigated only at mRNA level.
In order to fully elucidate the molecular mechanism of
DCZ0415 in GBM cells, further studies are needed.
In this respect, it is also believed that this study will
contribute to further studies that will investigate the
efficacy of DCZ0415.
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Oz

Amag: Bu c¢alismada; SARS-CoV-2'nin Ingiltere Varyanti (VOC 202012/01-B.1.1.7) ile enfekte olan
hastalarin demografik ve klinik ézelliklerinin saptanmasi ve Ingiltere Varyanti olmayan SARS-CoV-2 ile
enfekte hastalarla karsilagtirilarak farkliliklarin ortaya konmasi amacglanmaktadir.

Hastalar ve Yontem: Konya lli'nde 02-11 Subat 2021 tarihleri arasinda PCR testi pozitif olarak sonuglanan
ve varyant analiz sonucu VOC 202012/01 (B.1.1.7) olan 671 vaka ile ayni tarihler arasinda PCR test
sonucu pozitif olan ve varyant olmayan 2284 vakanin, Saglik Bakanligi Halk Sagligi Yénetim Sistemindeki
(HSYS) kayitlari 24.02.2021 tarihi baz alinarak taranmistir. Yapilan taramada yas, cinsiyet, temaslilik
durumu, daha énce COVID-19 gegirme durumu, hastaneye ve yogun bakim (linitesine yatma durumu, yatis
sliresi, entiibasyon ve exitus durumlari kaydedilmistir.

Bulgular: Varyant varligi/yokluguna gére hastanede yatis durumu arasinda istatistiksel olarak anlamli
fark yoktu (p= 0,234). Varyant pozitif olan hastalarin %1.9'u, varyant pozitif olmayanlarin ise %3.9'u yogun
bakim iinitesine yatirildi. Varyant pozitif olmayan hastalarda YBU'ye kabul orani, pozitif olanlara gére
anlamli olarak daha yliksekti (p= 0.013).

Sonug: Bu ¢alismanin bulgulari igiginda SARS-CoV-2 VOC 202012/01(B.1.1.7)'nin hastaneye yatis ve
yogun bakima yatis acisindan daha tehlikeli olmadigini séylemek miimkinddir.

Anahtar Kelimeler: Covid-19, B.1.1.7, varyant, VOC
Abstract

Aim: This study aimed to determine the demographic and clinical characteristics of patients infected with
the VOC 202012/01-B.1.1.7 variant of SARS-CoV-2 and to compare these patients with those infected
with other variants of SARS-CoV-2, in order to demonstrate the differences.

Patients and Methods: Records of 671 patients with VOC 202012/01 (B.1.1.7)(VOC+) who tested positive
in the PCR (polymerase chain reaction) test, between February 2-11, 2021 in Konya Province, and were
found to have the VOC 202012/01 (B.1.1.7), according to variant analysis and 2284 (VOC-) patients who
also tested positive in the PCR test between the same dates but did not have the variant (VOC-) were
screened in the Public Health Administration System of the Turkish Ministry of Health, on February 24,
2021. Age, gender, hospitalization status, and admission to the intensive care unit (ICU) were recorded
from the screening results.

Results: There was no statistically significant difference between hospitalization status, according to
the presence/absence of the variant (p= 0.234). Of the patients who were variant-positive and those who
were not, 1.9% and 3.9% were admitted to the ICU, respectively. The rate of admission to the ICU was
significantly higher for patients who were not positive for the variant as compared to those who were (p=
0.013).

Conclusions: In the light of the findings of this study, it is possible to state that SARS-CoV-2 VOC
202012/01(B.1.1.7) is not more dangerous in terms of hospitalization and admission to the ICU.

Key words: Covid-19, B.1.1.7, variant, VOC
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INTRODUCTION

As of March 30, 2021, the world has been greatly
affected by the Coronavirus disease (COVID-19)
pandemic caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), with 128
million cases and 2.8 million deaths (1). A total of
2,492,977 cases and 31,385 deaths have been
reported in Turkey so far (2).

Since the onset of the pandemic, multiple variants
of SARS-CoV-2 have been observed throughout the
world. Variants of concern (VOC) have been defined
based on evidence of increased transmissibility,
disease severity, and the ability to evade immunity
provided by previous infections or vaccines. The VOC
202012/01 (B.1.1.7), which was first detected in the
UK, has spread rapidly worldwide. The transmission
rate of the virus was estimated to be 43%—-90% in
early February 2021, when the aforementioned
variant became the predominant one in the UK
and constituted 95% of the cases (3-5). This rate
is evidently higher than the transmission rate of the
SARS-CoV-2 strain that already existed in other
countries, such as the United States (4).

The VOC 202012/01(B.1.1.7) was first detected
on September 20, 2020 in the UK, after which it was
identified in Turkey on January 1, 2021, approximately
three months later (6, 7). This date onward, the
number of cases increased from 15 to 128 on January
29, 2021. It was reported that the patients with this
variant constituted 75% and 85% of all cases on
March 30 and April 12, 2021, respectively (7).

At this stage in the pandemic, demonstrating
whether this variant of SARS-CoV-2 would pose
a danger in terms of exceeding hospital capacity,
considering its virulence and the demographic
characteristics of the patients affected, would
contribute to the fight against the pandemic.

In this study, it was aimed to determine the
demographic and clinical characteristics of patients
infected with the VOC 202012/01-B.1.1.7 variant of
SARS-CoV-2 and to compare these patients with
those infected with other variants of SARS-CoV-2, in
order to demonstrate the differences.

PATIENTS AND METHODS

Records of 671 patients with VOC 202012/01
(B.1.1.7)(VOC+) who tested positive in the PCR
(polymerase chain reaction) test, between February
2—11, 2021 in Konya Province, and were found to have
the VOC 202012/01 (B.1.1.7), according to variant
analysis and 2284 (VOC-) patients who also tested
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positive in the PCR test between the same dates
but did not have the variant (VOC-) were screened
in the Public Health Administration System of the
Turkish Ministry of Health, on February 24, 2021.
Age, gender, hospitalization status, and admission
to the intensive care unit (ICU) were recorded from
the screening results. Patients who completed the
ten-day isolation period according to the COVID-19
Guidelines published by the Turkish Ministry of Health,
were included in the study.

This study was performed in accordance with the
Declaration of Helsinki and was approved by the
Ethics Committee (2021/019).

Statistical Analysis

The research data was analyzed using SPSS
(Statistical Package for the Social Sciences) for
Windows 22.0 (SPSS Inc, Chicago, IL). Descriptive
statistics were expressed with median [interquartile
range (Q1-Q3)], frequency distribution, and
percentage values. Pearson’s Chi-Square Test was
used to evaluate categorical variables. Normality of
distribution was analyzed using visual (histograms
and probability graphs) and analytical (Kolmogorov—
Smirnov Test) methods for all variables. For variables
that were not normally distributed, the Mann—Whitney
U Test was used as the statistical method to compare
two independent groups and assess statistically
significant differences. Independent predictors for
predicting ICU admission were analyzed using
Logistic Regression analysis. The Hosmer-Lemeshow
test was used for model fit. Values of p <0.05 were
considered statistically significant.

RESULTS

A total of 2955 cases were examined, including
671 (22.7%) patients who were VOC (+). The median
ages of patients who were VOC (+) and VOC (-) were
36 (23-52) and 43 (29-59), respectively, wherein the
difference was statistically significant (p <0.001).
In addition, 55.7% patients who were VOC (+) and
55.6% patients who were VOC (-) were female, and
the difference was not statistically significant (p =
0.935) (Table 1).

Of the patients who were VOC (+) and VOC (-),
8.6% and 10.2% were hospitalized, respectively.
There was no statistically significant difference
between hospitalization status, according to the
presence/absence of the variant (p = 0.234) (Table 2).
Of the patients who were variant-positive and those
who were not, 1.9% and 3.9% were admitted to the
ICU, respectively. The rate of admission to the ICU
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Table 1. Distribution of Some Descriptive Characteristics by Variant Status

VOC 202012/01: Is it more dangerous?

VOC (+) (n = 671) VOC (-) (n = 2284) p

Age (year), median (Q1-Q3) 36 (23-52) 43 (29-59) <0.001*
Gender, n (%)
Male 297 (44.3) 1015 (44.4) 0.935
Female 374 (55.7) 1269 (55.6)

n: Number of cases; %: Column percentage

Table 2. Distribution of Some Clinical Characteristics by Variant Status

VOC (+) (n = 671) VOC (-) (n = 2284) p
Hospitalized patients, n (%) 58 (8.6) 233 (10.2) 0.234
Admission to the ICU, n (%) 13 (1.9) 90 (3.9) 0.013*

n: Number of cases; %: Column percentage

Table 3. Independent Effects of Age, Gender, and VOC Positivity In Predicting Admission to The ICU

p OR 95% CI

Age <0.001 1.082 1.067-1.097
Gender

Male Reference

Female 0.472 0.589 0.568-1.299
VOC Positivity

Negative Reference

Positive 0.363 0.754 0.410-1.386

OR: Odds ratio; Cl: Confidence interval

was significantly higher for patients who were not
positive for the variant as compared to those who
were (p = 0.013) (Table 2).

Of the 2955 patients included, the median age of
103 patients admitted to the ICU was 71 (60-76),
whereas the median age of 2852 patients who were
not admitted to the ICU was 41 (27-57). The ages
of patients who were admitted to the ICU was found
to be significantly higher than the ages of those who
were not (p <0.001). In addition, of the patients who
were admitted and not admitted to the ICU, 52.4%
and 55.7% were female, respectively, wherein the
rates were similar (p = 0.509).

Logistic regression analysis was used to evaluate
the independent effects of some characteristics in
predicting admission to the ICU. Accordingly, it was
found that age had an independent effect (p <0.001),
whereas gender and VOC positivity did not (p = 0.472
and p = 0.363, respectively) (Table 3).

DISCUSSION

In this study, hospitalization status and admission
to the ICU as well as demographic characteristics
were analyzed in patients who were confirmed to
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be VOC (+) and VOC (-), by laboratories in Konya
province accredited by the Turkish Ministry of Health.

There was no difference between patients who
were VOC (+) and VOC (-), in terms of hospitalization
status. However, admission to the ICU was found to
be more common among patients who were VOC (-)
as compared to those who were VOC (+).

At the time of this research, the B.1.1.7 mutation
was detected in 22.7% of the patients who tested
positive for COVID-19 via PCR testing. This rate
was found to be 26% in a study conducted by Yilmaz
et al. in Istanbul (8). In another study conducted
in the UK, the rate of VOC (+) cases was reported
to be 93% between January 25 and 31 2021 (3).
Within the same time period, the positivity rate of
the B.1.1.7/SGTF variant reached 90% of all SARS-
CoV-2 variants circulating in Madrid [4]. On the other
hand, it was estimated that 13.3% of the confirmed
COVID-19 cases in Portugal were caused by the VOC
202012/01 (B.1.1.7) in January 2021 (9). The B.1.1.7
variant became the dominant variant, approximately
three months after it was first detected in the UK in
September 2020. In Turkey, the B.1.1.7 variant, which
was first reported in Istanbul, spread throughout the
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country over time. The time when variant strains
become dominant may vary by the date and region
where they are reported. The B.1.1.7 variant became
dominant in Turkey, approximately a month after this
study was conducted.

In this study, of the patients who were VOC (+)
and VOC (-), 8.6% and 10.2% were hospitalized,
respectively, wherein the rates were similar. The
hospitalization status of those who were positive for
the variant and those who were not was also found to
be similar to the results by Yilmaz et al. in istanbul (8).
Moreover, in another study conductedinthe UK, Davies
et al. found no clear evidence that VOC 202012/01
results in more or less severe disease as compared
to the pre-existing variants (10). In Denmark, a study
revealed thatindividuals infected with the B.1.1.7 strain
had a 42% higher risk of hospitalization compared to
individuals infected with other strains of SARS-CoV-2
(11). Nyberg et al. found that the risk of hospitalization
within 14 days of a positive test was 1.52 times higher
in patients diagnosed with COVID-19 and infected
with the B.1.1.7 variant, in the UK (3). In another
study conducted with PCR-positive cases in Norway
between December 20, 2020 and May 2, 2021, it was
shown thatthe B.1.1.7 variantled to a 1.6-fold increase
in the risk of hospitalization (12). Different results
were reported in terms of hospitalization status or risk
of hospitalization associated with the B.1.1.7 variant
in the studies listed. In the present study, there was
no difference in terms of hospitalization status. This
could be attributed to the fact that the patients were
followed up for ten days, they were not evaluated in
terms of comorbidities, and that the B.1.1.7 variant
was not the dominant variant in Konya and Turkey at
the time of this study.

In the present study, 1.9% and 3.9% of the patients
who were positive for the variant and those who were
not, respectively, were admitted to the ICU, the latter
displaying a higher rate of admission to the ICU than
the former. According to Yilmaz et al., there was no
difference between patients who were VOC (+) and
VOC (=), in terms of admission to the ICU (8). A study
conducted in Spain has shown that patients infected
with the B.1.1.7 variant had a two-fold higher risk of
admission to the ICU than those not infected with the
said variant (4). Stirrup et al. determined that the risk
of admission to the ICU was not different between
patients infected and not infected with the B.1.1.7
variant, whereas Whittaker et al. found no difference
between patients infected with the B.1.1.7 variant
and those who were VOC (-), in terms of the time
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from symptom onset to hospitalization and length of
hospital or ICU stay (13, 14). Funk et al. reported that
a larger proportion of patients who were VOC (+) were
admitted to the ICU compared to those who were not
(15). According to a UK-based study, patients infected
with B.1.1.7 had a significantly higher risk of admission
to the ICU compared to those who were not infected
with B.1.1.7 (6). A study from Norway showed that
patients infected with B.1.1.7 had a higher risk of
admission to the ICU than those who were not (12).
In the present study, the age of patients who were not
infected with the variant was significantly higher than
the age of those who were. In addition, evaluation
of the factors affecting admission to the ICU with
multivariate analysis revealed that age was a factor
affecting admission to the ICU. In various studies, age
was reported to be one of the important factors that
lead to an increased risk of admission to the ICU (4, 6,
12, 13, 15, 16). With respect to hospitalization status,
there may be other factors involved such as the fact
that patients were followed up for ten days and that
they were not evaluated in terms of comorbidities.

Our study includes some limitations. Positive
patients were followed up for ten days through the
system. This time period could have been 28 days or
longer, in order to obtain a better picture in terms of
hospitalization and admission to intensive care. This
study included patients who visited outpatient clinics
and emergency departments of hospitals and tested
positive in a PCR test. Our study may not entirely
represent society, since there are other people who
may not have undergone PCR testing, those who
may be positive for COVID-19 but at home, or those
who are moving within the society with or without
symptoms. These can be considered the limitations
of the present study.

CONCLUSION

In the light of the findings of this study, it is possible
to state that SARS-CoV-2 VOC 202012/01(B.1.1.7) is
not more dangerous in terms of hospitalization and
admission to the ICU. Further clinical trials evaluating
disease severity should be conducted. The B.1.1.7
variant is highly infectious, which may lead to a more
rapid increase in the number of cases in Konya
Province and in Turkey. This can further increase the
pre-existing hospital burden. The number of wards
and intensive care beds allocated to patients with
COVID-19 should be reconsidered in the hospitals of
Turkey. In addition, ongoing efforts toward vaccination
should be accelerated, to minimize the effects of the
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COVID-19 pandemic.
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Amag: DCLRE1C genindeki mutasyonlar Artemis proteininin fonksiyonel olarak bozulmasina neden
olur ve T/B hiicre gelisimi olumsuz etkilenir. Bu mutasyonun bir sonucu olarak, genellikle agir kombine
ve kombine immun yetmezlik (CID) klinigi ortaya ¢ikar. Akraba evliliginin yaygin oldugu bélgemizde bu
mutasyona bagli CID vakalarina siklikla rastlanmaktadir. Bu nedenle sipheli hastalar ilgili gen mutasyonu
acisindan vakit kaybetmeden degerlendirilmelidir. Mutasyonlarin tespitinde daha karmasik ve maliyetli
yontemlerin kullaniimakla birlikte daha ucuz ve hizli yéntemlere ihtiyag oldugu agiktir. Bundan dolayi
¢alismada DCLRE1C geni ekzon 3 (c.194C>T; p.T65l) ve ekzon 14 (c.1669_1670insA; p.T577Nfs*21)
mutasyonlarinin Polimeraz Zincir Reaksiyonu-Restriksiyon Parga Uzunluk Polimorfizmi (PZR-RFLP)
yontemi kullanilarak belirlenmesi amacglandi.

Hastalar ve Yontem: Calisma 2017-2020 yillari arasinda klinigimizde DCLRE1C mutasyonu ile takip
edilen 14 hasta, 2 ebeveyn ve 10 saglikli kontrol dahil edildi. Mutasyon bdlgeleri ve uygun restriksiyon
enzimleri igceren primerler ile PZR-RFLP analizi gergeklestirildi.

Bulgular: Analiz sonucunda 12 hasta DCLRE1C geni ekzon 3 agisindan homozigot mutant, 2 ebeveyn
ekzon 3 agisindan heterozigot, 2 hasta ekzon 3 ve ekzon 14 agisindan compound heterozigote genotipde
oldugu bulundu. Mutasyonlar, Sanger DNA dizilimi ile dogrulandi. PZR-RFLP ydéntemi ile ilgili bolgedeki
mutasyonlar hizli ve glivenilir bir sekilde belirlendi.

Sonug: Calisma, PZR-RFLP ydénteminin primer immin yetmezliklerde &zellikle bilinen mutasyonlarin
tespiti ve aile taramasi gibi durumlarda kullanilabilecek ucuz, giivenli ve hizli bir yéntem oldugunu
gostermistir.

Anahtar Kelimeler: Artemis, DCLRE1C, PZR-RFLP
Abstract

Aim: Mutations in the DCLRE1C gene result in functional impairment of the Artemis protein and T/B cell
development is adversely affected. As a result of this mutation, a clinic of severe combined and combined
immunodeficiency (CID) generally occurs. In our region where consanguineous marriage is common,
CID cases due to this mutation are frequently encountered. Therefore, suspected patients should be
evaluated promptly for the relevant gene mutation. It is clear that more complicated and costly methods
are used in the detection of mutations and there is a need for cheaper and faster methods. Therefore, in
this study, it was aimed to determine the mutations of DCLRE1C gene exon 3 (c.194C>T; p.T65I) and exon
14 (c.1669_1670insA; p.T577Nfs*21) by using Polymerase Chain Reaction-Restriction Fragment Length
Polymorphism (PCR-RFLP) method.

Patients and Methods: The study was carried out between 2017 and 2020 and study included 14 patients
followed up with DCLRE1C mutation in our clinic, 2 parents and 10 healthy controls. PCR-RFLP analysis
was performed with primers containing mutation sites and appropriate restriction enzymes.

Results: As a result of the analysis, 12 patients were homozygous mutant for DCLRE1C gene exon 3, 2
parents were heterozygous for exon 3, and 2 patients were heterozygous for exon 3 and exon 14 and were
found to be compound heterozygous genotype. Mutations were confirmed by Sanger DNA sequencing.
Mutations in the relevant region were determined quickly and reliably by the PCR-RFLP method.
Conclusion: The study showed that the PCR-RFLP method is a cheap, safe and fast method that can
be used in cases such as family screening, especially for the detection of known mutations in primary
immunodeficiencies.

Key words: Artemis, DCLRE1C, PCR-RFLP
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INTRODUCTION

The DCLRE1C (DNA Cross-Link Repair 1C)
gene is a gene located on the short arm of the tenth
chromosome, 47.2 kb in length and consists of 14
exons. This gene encodes a protein called Artemis,
which is a nuclease with 5'-3' exonuclease activity
on single-stranded DNA (1,2). Artemis also plays
an important role in repairing double strand breaks
through non-homologous end joining and in V(D)
J recombination (3,4). Mutation(s) in the DCLRE1C
gene result in functional impairment of Artemis
and T/B cell development is adversely affected,
cause severe combined immunodeficiency (SCID)
resulting in increased sensitivity to ionizing radiation
(5,6). Although mutations in this gene result in the
SCID phenotype, some hypomorphic mutations
in Artemis have been shown to cause combined
immunodeficiency  (CID)  with  autoimmunity,
granulomatous inflammation, lymphoproliferative
disease and malignancy (6,7).

Consanguineous marriages are common in our
region. The incidence of primary immunodeficiency
(PID), many of which are autosomal recessive, is
increasing accordingly. Therefore, rapid screening
of mutations in individuals with a family history of
consanguineous marriage is of great importance.
DNA sequencing methods are widely used in the
identification of relevant mutations in these patients.
However, considering the cost and duration of these
methods, it is not considered appropriate to use them
for screening purposes. For this purpose, based
on our previous experience, it was thought that the
Polymerase Chain Reaction-Restriction Fragment
Length Polymorphism (PCR-RFLP) method might
be suitable for detecting DCLRE1C mutation (8).
From this point of view, we aimed to use a fast,
reliable and low-cost method of mutation in exon 3
(c.194C>T; p.T65I) and exon 14 (c.1669_1670insA,
p.T577Nfs*21) previously detected in our patients. It
was aimed to determine by the PCR-RFLP method.
In addition, the obtained results were confirmed by
Sanger DNA sequence analysis.

PATIENS AND METHODS
Patients

The prospective study was carried out between
2017 and 2020. A total of 14 patients with mutations
in exon 3 and exon 14 of the DCLRE1C gene, 2
parents and 10 healthy controls were included in the
study. Patient recruitment and the studies reported
herein were approved by Institutional Review Board
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(2017/803). Written informed consent was obtained
from participating patients’ guardians and healthy
controls. The methods applied to patients and controls
are shown in Figure 1.

PCR and PCR-RFLP
PCR primers were designed to cover
mutation sites in exon 3 (forward primer,

5-GTTAGTCACCAAGATGGCTCATT-3" and reverse
primer, 5-GGCTCGTTAACAACAACTCCT-3)
and exon 14 (forward primer, 5-
GGCTGGGACAGCCAATCAGATA-3 and reverse
primer, 5’- AGAGTAAGTATCCTTTGGG-3).

A PCR protocol for exon 3 was used and cycling
conditions were initial denaturation of 94°C for 6
minutes followed by 30 cycles of 94°C for 30 seconds,
annealing beginning at 66°C for 30 seconds and 72°C
30 seconds. A final extension of 72°C for 10 minutes
was applied. Resulting PCR products were visualized
by 2% agarose gel. PCR-RFLP method was applied to
PCR products. The PCR products were incubated for
1 hour at 37°C with Ddel (New England Biolabs®Inc.).

A PCR protocol for exon 14 was used and cycling
conditions were initial denaturation of 94°C for 6
minutes followed by 30 cycles of 94°C for 10 seconds,
annealing beginning at 59,6°C for 100 seconds and
72°C 10 seconds. A final extension of 72°C for 10
minutes was applied. Resulting PCR products were
visualized by 2% agarose gel. PCR-RFLP method
was applied to PCR products. The PCR products
were incubated for 1 hour at 37°C with PstNI (New
England Biolabs®Inc.).

Sanger DNA Sequence Analysis

The 3 genotypes determined by the RFLP method

were confirmed by DNA sequencing. The mutation

£

‘-“}%%J DNA isolation

—_— — Analysis |

Sanger sequencing

l’l—r

—— [Analysis |

A il
Agarose gel
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Figure 1. The methods applied to patients and controls
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Table 1. Laboratory findings of patients with mutations (*: Patients with exon 14 mutations)

Patients Age ALC B cell T cell CDh4T CD8T Ig (mg/dl)
of (cell/pl) (cell/pl) (cell/pl) cell cell

onset (%) (%)
P1 3 years 1000 40 680 34 26 1gG:892; IgM:944; I1gA:23
P2 4 years 6000 480 2940 6,2 1,2 IgG:1710; IgM:159; IgA:6.6
P3 2 years 2000 16 540 4,9 6,7 IgG:135; IgM:15; IgA:25
P4 4 years 200 0 13 6 52 1gG:240; IgM:127;1gA:6
P5 5 years 1240 13 603 6,3 6,2 IgG:1040;1gM:20.9;IgA:24
P6 5 years 900 36 558 23 27 1gG:560;IgM:54;IgA:19
P7 4 years 1500 85 820 19 18 1gG:450;IgM:52;IgA:20
P8 9 years 2440 24 2025 22 36 IgG:1440;I1gM:86.5;IgA:6.6
P10 2 years 800 22 547 1,4 1,9 1gG:240;IgM:35;IgA:6.6
P16* 6 years 791 31 490 4,3 5,6 1gG:489;IgM:132;1gA:64.3
P17* 3 years 2170 238 1388 12,4 11,9 19G:1340;IgM:157;1gA:6.6
P28 2 years 1370 123 643 20 38 IgG:65;IgM:113;IgA:6
P45 6 mounts 2000 18 1200 52 19 1gG:202;IgM:46;IgA:25
P46 6 years 400 76 304 57 21 1gG:456;IgM:179;1gA:6

region of the DCLRE1C gene in exon 3 and exon
14 was amplified with the primers used in the RFLP
method, and sequence analysis was performed with
the Sanger DNA sequence analysis method.

RESULTS

The M/F ratio of the patients included in the study
was 5/9. The mean age of 14 patients was 4+2.17
years. Ten individuals were included in the study as
healthy controls, and the M/F ratio was 5/5 and the
mean age was 512.01 years. The laboratory and
clinical findings of the patients are shown in Table 1
and Table 2.
PCR-RFLP

As a result of PCR-RFLP analysis, 12 patients
were homozygous mutant for exon 3, 2 parents
were heterozygous for exon 3, and 2 patients were

heterozygous for exon 3 and exon 14 and were found
to be compound heterozygous genotype.

DNA amplicons of 117 bp were obtained after
PCR amplification of exon 3 mutation region. Ddel
enzyme recognition region 5’....CATNAG....3’; 3'....
GANTAC....5 is selected according to the wild type
allele. In the absence of mutation, enzyme digestion
was performed in both alleles 94 and 23 bp DNA
fragment was obtained after PCR-RFLP and these
results were interpreted as normal homozygous
genotype (C/C). If the patient is homozygous mutant
genotype (T/T) 117 bp DNA fragment was obtained. In
the case of heterozygote (C/T), three DNA fragments
will be obtained: 117 bp, 94 bp and 23 bp. Accordingly,
12 patients were found to be homozygous mutant,
2 parents heterozygous, and 10 healthy controls
homozygous wild genotype (Figure 2).

Table 2. Clinical features at admission of patients with mutations (*: Patients with exon 14 mutations)

Patients Age of onset Clinical features at admission

P1 3 years Recurrent infections, anal wart

P2 4 years Recurrent infections

P3 2 years Recurrent infections, unidentified skin lesions, aphthous stomatitis
P4 4 years Recurrent infections, unidentified skin lesions

P5 5 years Recurrent infections

P6 5 years Verruca vulgaris infection

P7 4 years Recurrent infections

P8 9 years Recurrent infections, severe varicella infection, Verruca vulgaris infection
P10 2 years Verruca vulgaris, mycobacterial skin infection

P16* 6 years Recurrent infections, granulomatous skin lesions, vitiligo

P17* 3 years Recurrent infections, disseminated varicella infection, vitiligo

P28 2 years Recurrent infections

P45 5 years Recurrent infections

P46 6 years Recurrent infections

26
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Figure 2. RFLP result of 3 different genotypes for
DCLRE1C gene exon 3. (C/T): Heterozygous, (T/T):
Homozygous mutant, (C/C): Homozygous normal.

DNA amplicons of 157 bp were obtained after PCR
amplification of exon 14 mutation region. PstNI
enzyme recognition region 5’....CAGNNNACTG....3’;
3'....CTGANNNGAC....5 is selected according to the
mutant type allele. In the absence of mutation, enzyme
digestion was not performed in both 157 bp DNA
fragment was obtained after PCR-RFLP and these
results were interpreted as homozygous wild genotype.
If the patient is homozygous mutant genotype 136 bp
and 21 bp DNA fragment was obtained. In the case of
heterozygote, three DNA fragments will be obtained:
157 bp, 136 bp and 21 bp. According to these results,
2 patients were heterozygous (-/A) for exon 14 and
the other patients were found to be homozygous wild
genotype (-/-) (Figure 3).
DNA Sequence Analysis

Mutations identified by PCR-RFLP were confirmed
by DNA sequence analysis and the presence of
mutations was confirmed.

DISCUSSION

This study showed that RFLP was a fast and
safe method for detecting the homozygous and
heterozygous mutations in exon 3 (c.194C>T; p.T65I)
and exon 14 (c.1669_1670insA; p.T577Nfs*21)
previously detected in our patients with DCLRE1C
gene defect and was also low-cost method.

Artemis protein, encoded by the DCLRE1C gene,
is an endonuclease that plays a critical role in the
unfolding of hairpins during V(D)J recombination
in T and B cell development (9). In addition to this
critical role, Artemis also plays a key role in repairing
double-stranded DNA breaks, resulting in increased
radiosensitivity as a result of Artemis gene mutation
(1,6,10). Although hypomorphic mutations arising
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Figure 3. RFLP result of 2 different genotypes for

DCLRE1C gene exon 14. (-/A):
Homozygous normal.

Heterozygous,

(-1-),

from the DCLRE1C gene result in decreased V(D)
J recombination, mutations that completely abolish
Artemis expression or function also seriously affect T
and B cell development. Many mutations have been
detected in the DCLRE1C gene so far, and SCID is
generally seen in patients with this mutation. On the
other hand, in some mutations in this gene, patients
appear in the CID table (6).

Since 2010, 17 patients with CID due to DCLRE1C
mutation have been identified in our center (3,7,8,11).
It is noteworthy that this number is higher than other
regions in our country. This is due to the prevalence
of consanguineous marriages, the geographical
characteristics and the ethnic origin of the population
in our region. Therefore, it is very important to identify
these mutations as soon as possible. Although there
are many methods such as DNA sequence analysis,
exome analysis, array analysis, RT-RCR and RFLP
for the identification of mutations at the DNA level,
DNA sequence analysis method is among the most
preferred methods. However, the RFLP method, which
is less costly, requires less laboratory equipment,
and is easier to apply, can be used to identify known
mutations. CD19 deficiency, which is a PIY deficiency
due to CD19 gene mutation, was defined by us in
2010 (12). Thereupon, a family scan was made with
the PCR-RFLP method for this mutation, and the
relevant mutation in the CD19 gene was detected
(13). Therefore, in our study, the RFLP method based
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on the RE cutting logic was preferred. Although the
PCR-RFLP method is a reliable method, it is currently
used for the identification of some bacterial species
(14-16). By using PCR-RFLP method, homozygous
mutant in 12 patients, heterozygous in 2 parents and
compound heterozygous genotype in 2 patients were
detected in DCLRE1C gene exon 3.

As a result, molecular identification of mutations in
patients who are thought to be diagnosed with primary
immunodeficiency in line with clinical and laboratory
findings is of great importance for patients' lives.
Because hematopoietic stem cell transplantation is
among the life-saving treatments for these patients.
Therefore, we believe that the RFLP method can be
used as a rapid screening method in such patients,
especially in patients with a family history in known
mutations.
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Amag: Psoriatik Artrit (PsA), sedef hastaligi (PsO) olan hastalarin %10-30'unu etkileyen kronik
ilerleyici inflamatuar bir hastaliktir. "PsA Sine sedef hastaligi" terimi, "cilt belirtileri olmadan PsA teshisi
konan hastalari" tanimlamak igin kullanilir. Bu calismada “PsA” “sine psoriasis”’in demografik ve klinik
ozelliklerinin CASPAR kriterlerine gére tanimlanmasi amaglandi.

Hastalar ve Yontem: 2016-2022 yillari arasinda CASPAR kriterlerine gére PsA sine psoriasis tanisi alan
29 hasta galismaya dahil edildi. Romatizmal hastaligi ve herhangi bir cilt tutulumu olan hastalar ¢alisma
disgi birakildi.

Bulgular: Calismaya dahil edilen 29 hastanin tamamina CASPAR kriterlerine gére PsA tanisi konuldu.
Hastalarin 16'si kadindi. Hastalarin ortalama (+SS) yasi 45+11 idi. Hastalarin ortalama (+SD) PsA
slresi 6,2+3,0 yildi. PsA'li hastalarin birinci derece akrabalarinda psoriazis Oykisiu %54,1; ikinci
derece akrabalarinda psoériazis oykisi ise %45,9 olarak saptandi. Hastalarin %39,4'linde poliartikiler,
%35,7'sinde oligoartikiler, %24,9'unda aksiyal tutulum vardi. Tim hastalarin 19'unda (%65,5) DIP
tutulumu mevcuttu. Hastalarin %88.9'unda tirnak bulgulari mevcuttu. Ayrica hastalarin 17'sinde (%58,6)
entezit, 18'inde (%62) daktilit saptandi.

Sonug: PsA'yl disundiren klinik semptom ve bulgulari olan ve ailede psoériazis 6ykisi olan hastalar, PsA
sine psoriasisi olarak siniflandirilabilir. Daktilit ve DIP artritli hastalar, ailesel sedef hastaligi PsA'nin bir
alt grubunu temsil edebilir.

Anahtar Kelimeler: Sedef hastaligi, psoriatik artrit, distal interfalangeal eklem

Abstract

Aim: Psoriatic Arthritis (PsA) is a chronic progressive inflammatory disease that affects 10-30% of
patients with psoriasis (PsO). The term "PsA sine psoriasis" is used to describe "patients diagnosed
with PsA without skin manifestations". In this study, it was aimed to define the demographic and clinical
features of “PsA” “sine psoriasis” according to CASPAR criteria.

Patients and Methods: Twenty-nine patients diagnosed with PsA sine psoriasis according to CASPAR
criteria between 2016-2022 were included in the study. Patients with rheumatic diseases and any skin
involvement were excluded from the study.

Results: All twenty-nine patients included in the study were diagnosed with PsA according to the CASPAR
criteria. 16 of the patients were female. The mean (+SD) age of the patients was 45+11 years. The mean
(+SD) PsA duration of the patients was 6.2+3.0 years. A history of psoriasis in the first-degree relatives
of patients with PsA was 54.1%; A history of psoriasis in second-degree relatives was found in 45.9%.
39.4% patients had polyarticular, 35.7% had oligoarticular, 24.9% had axial involvement. DIP involvement
was present in 19 (65.5%) of all patients. Nail findings were present in 88.9% of the patients. Besides,
enthesitis was detected in 17 (58.6%) and dactylitis was in 18 (62%) of patients.

Conclusion: Patients with clinical symptoms and findings suggestive of PsA and a family history of
psoriasis can be classified as PsA sine psoriasis. Patients with dactylitis and DIP arthritis, familial
psoriasis may represent a subgroup of PsA.
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INTRODUCTION

Psoriatic Arthritis (PsA) is a chronic progressive
inflammatory disease that affects 10-30% of patients
with psoriasis (PsO) (1). Since joint damage occurs in
more than half of untreated cases, the importance of
diagnosing and treating the disease is increasing (1).
In 60-70% of psoriatic arthritis (PsA) cases, psoriasis
precedes arthritis. Since there is no specific test for
the diagnosis of the disease, the presence of skin
lesions is of great importance in the diagnosis (1,2). In
approximately 20% of PsA patients, joint involvement
may precede skin involvement. There may be delays
and difficulties in the diagnosing PsA when there is
no psoriatic skin lesions and the patient is not aware
of skin lesion history. The term "PsA sine psoriasis"
is used to describe "patients diagnosed with PsA
without skin manifestations" (3). Does the definition
of “PsA sine psoriasis” refer to a patient with typical
PsA who has not yet developed skin psoriasis but
will eventually develop if followed long enough or a
patient who may have latent psoriasis that cannot be
detected during clinical evaluation or only a patient
with psoriasis in his family? These questions remain
unanswered. A positive family history of psoriasis
may be a helpful clue when diagnosing “PsA sine
psoriasis”. It is important to identify patients who
could benefit from approved but expensive new
treatments for PsA. In particular, the questions remain
unanswered whether the two SpA subtypes, namely
peripheral SpA and PsA sine psoriasis, should be
grouped together and ultimately treated in the same
way or considered as two separate diseases. On the
other hand, without psoriatic skin lesions, PsA can
be diagnosed according to Classification Criteria For
Psoriatic Arthritis (CASPAR) criteria (4). The diagnosis
of PsA can be made using imaging methods, familial
history of psoriasis, joint involvement features,
enthesitis, dactylitis, and nail findings, and laboratory
tests performed to exclude similar diseases (4).
This study aimed to retrospectively define the
demographic and clinical features of “PsA sine
psoriasis” patients diagnosed with PsA according to
CASPAR criteria.

PATIENTS AND METHODS

Twenty-nine patients diagnosed with PsA sine
psoriasis according to CASPAR criteria between
2016-2022 were included in the study. Patients
older than 18 years of age, no signs of psoriatic skin
disease, diagnosed as PsA according to CASPAR
criteria, had a history of psoriasis in a first or second-
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degree relative, and without other rheumatic diseases
were included in the analysis.

Sociodemographic characteristics, PsA duration,
PsA domain findings, family history of rheumatic
disease or PsO, radiological and laboratory findings,
treatment history and comorbidities were recorded
retrospectively. CASPAR criteria were used to for
diagnosing PsA. Ethics committee approval was
obtained from Ankara Medical Park Hospital Ethics
Committee (dated: 07.12.2022, decision number: E2-
22-2987).

Statistical Analysis

Statistical analysis was performed using SPSS
Statistics for Windows, Version 23.0 (IBM SPSS
Statistics for Windows, Version 23.0. Armonk, NY:
IBM Corp). The conformity of numerical variables
for normal distribution was examined by visual
(histogram and probability graphs) and analytical
methods (Kolmogorov-Smirnov and Shapiro-Wilk
tests). Descriptive statistics were expressed by mean
tstandard deviation or median and interquartile range
(IQR) according to distribution of the numeric variables
and percentage [n(%)] for categorical variables. As
the type of this study was a descriptive study, we did
not make any statistical inference.

RESULTS

All twenty-nine patients included in the study
were diagnosed with PsA according to the CASPAR
criteria. 16 (55.2%) of the patients were female. The
mean age was 45111 years. The mean PsA duration
was 6.2+3.0 years. All patients had either first or
second-degree family history of psoriasis. 8 (27.6%)
of the patients were consulted to the rheumatology
clinic from other clinics (orthopedics, physiotherapy,
internal medicine, etc.). The percentage of patients
who applied directly to the rheumatology outpatient
clinic was 21 (72.4%). None of the patients had any
signs of psoriasis. No patients had a personal history
of psoriasis. (Table 1)

Considering the articular involvement distribution:
11(39.4%) polyarticular, 10 (35.7%) oligoarticular, 7
(24.9%) axial involvement patterns and 19 (65.5%)
DIP involvement. Human leukocyte antigen (HLA-B27)
was studied in 14 of 29 patients and was positive in only
three patients. Erythrocyte Sedimentation Rate (ESR,
mm/h) and C-reactive protein (CRP, mg/dl) were high
in all patients. Nails were affected in 24/27 (88.9%) of
the patients (64 % toe nails, 36% fingernails). The most
common nail sign was pitting. The association of DIP-
nail involvement was remarkable, nail involvement
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Patients with psoriatic arthritis “sine psoriasis”

Table 1. Demographic and Clinical Features Patients with Psoriatic Arthritis “Sine Psoriasis” (n= 29)

Age (meanzSD) (years) 4511
Female, n(%) 16 (55.2)
Family History of psoriasis (%) 100
PsA duration (mean+SD) (years) 6.2+3.0
Articular Involvement Joint Pattern n(%) (n=28)
Polyarticular 11 (39.4)
Oligoarticular 10 (35.7)
Axial 7 (24.9)
Distal Interphalangeal Involvement n(%) 19 (65.5)
Dactylitis n(%) 18 (62)
Enthesitis n(%) 17 (58.6)
Uveitis n(%) 1(3.4)
Nail Involvement n(%) 24/27 (88.9)
Inflammatory Bowel Disease n(%) -
Comorbidity number >2 n(%) 14 (48.3)
Erythrocyte Sedimentation Rate (ESR) (meantSD) mm/h 47+11
C-reactive protein (CRP) (mean+SD) mg/dl 1213
HLA B27a n(%) (+) 3/14 (21)

RFb n(%) (+)
Anti-CCPc n(%) (+)
ANAd n(%) (+)

a Human leukocyte antigen (HLA) B27

b Rheumatoid factor

¢ Anti-Cyclic Citrullinated Peptide Antibody
d Antinuclear Antibodies

was observed in all cases with DIP involvement.
Enthesitis was detected in 17/29 (58.6%) cases.
Achilles the plantar region was the most commonly
affected enthesis regions. Enthesitis was diagnosed
with physical examination in 13 of 17 patients, 3 with
USG and 1 with MRI. 12 of 17 patients had enthesitis
in multiple regions (such as patellar ligament and iliac
crest). Dactylitis was detected in 18 (62%) of patients'
history and current examination findings. Nail findings
were observed in 16 (88.8%) of patients with dactylitis.
In addition, these patients have DIP joint involvement.
Obesity, hyperlipidemia, hypertension, and diabetes
mellitus were the most common comorbidities when
considering the frequency of co-morbidities in the
patients. 14/29 (48.3%) of the patients had two or
more comorbidities. Antinuclear Antibodies (ANA),
Anti-Cyclic Citrullinated Peptide Antibody (Anti-CCP),
Rheumatoid factor (RF), were all negative in all

Table 2. Drug Use in Patients with Psoriatic Arthritis “Sine
Psoriasis” (n= 29)

NSAID1 n(%) (%) 29 (100)
PRD2 n(%) (%) 16 (55.1)
csDMARDS3 n(%) (%) 15 (51.7)
Anti-TNFs 4 n(%) (%) 14 (48.3)
Non-TNF Biologics n(%) (%) 5(17.2)

1 Non-Steroidal Anti-Inflammatory Drugs

2 Prednisolone below 7.5 mg/day

3 Conventional synthetic disease modifying antirheumatic drugs
4 Tumor Necrosis Factor (TNF) Inhibitors
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patients.

Intra-articular steroid injection, and systemic
steroids below 7.5 mg/day were used in appropriate
cases. Conventional DMARDs in 15 (51.7)%, tumor
necrosis factor (TNF) inhibitors (anti-TNFs) in 14
(48.3%), and non-TNF biologics in 5 (17.2%) of
patients were used in the management of PsA.

DISCUSSION

The relationship between the onset of skin and joint
complaints in patients with psoriatic arthritis (PsA) has
always been a matter of interest (5). Considering that
joint involvement may precede the onset of rash in
10-20% of cases, “PsA sine psoriasis” should not be
a rare diagnosis. Using data from the COMOSPA and
PerSpA studies, the prevalence of PsA sine psoriasis
was calculated to range from 3.1% to 5.5% of all
SpA (3). From the perspective of rheumatologists,
some findings suggest psoriatic arthritis (PsA) even
if the patient does not have psoriasis. According to
the CASPAR criteria, the presence of psoriasis is not
mandatory for the diagnosis of PsA (3,4).

Few studies have evaluated the demographic
characteristics of patients with PsA sine psoriasis. In
a study comparing peripheral SpA (pSpA) and PsA
sine psoriasis, the mean age of patients with pSpA
was 32.8 - 42.2 (6). In studies of PsA sine psoriasis
involving 20, 57, and 100 patients, respectively, the
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age of onset was similar (7). In our study, the patients'
mean age was also similar to the studies mentioned.
Looking at the distribution of males and females using
the same studies, the prevalence of male sex in PsA
sine psoriasis varied between 20-55% (7). In our
study, the female-male ratio was also similar.

HLA-B27 is the shared genetic factor for SpA
subtypes. The prevalence of HLA-B27 in pSpAranges
from 27 to 62.3% (6). In PsA, data from the PerSpA
study confirmed the lower prevalence of HLA-B27
at 18.2%, similar to our study. In other studies,
conducted in patients with psoriasis, HLA-B27 was
associated with early psoriasis and PsA onset; HLA-
Cw6 was found to be associated with delayed onset
of PsA (8). In addition, HLA-B27 was associated with
axial involvement and symmetrical sacroiliitis in PsA,
while it was negatively associated with a family history
of psoriasis (9). Scarpa et al. studied 57 patients (31
female, 26 male)with undifferentiated spondyloarthritis
in their study on the clinical and genetic aspects of
PsA sine psoriasis (10). The outcome of the study
was that the subset of PsA sine psoriasis was defined
by dactylitis and/or DIP arthritis, HLA Cw6, and a
family history of psoriasis (10). Although the HLA Cw6
antigen could not be examined in our study, family
history of DIP arthritis, lower extremity dactylitis, and
PsA sine psoriasis was observed as a clinical pattern
frequently found in cases (11). In addition, HLA-B27
was studied in 14 of 29 patients in the study group,
and it was found to be positive in only 3 of them, and 3
of the cases were cases with axial involvement. In the
literature, while HLA-B27 in patients with peripheral
involvement did not show a significant increase,
HLA-B27 positivity was detected in 45% of patients
with axial involvement (3).

In current literature on PsA sine psoriasis, 85.7%
of the cases have arthritis, 62-75% dactylitis, and 35-
55% enthesitis (12). In PsA sine psoriasis, the small
joints of the hands and feet are dominantly affected
which is different from pSpA which mainly involves
the large joints of the lower extremities. In our study,
35.7% patients had oligoarticular involvement and
39.4% had polyarthritis; small joints were affected
more than large joints. The association of asymmetric
oligoarticular involvement and dactylitis was also
remarkable in our patients.

24.9% of our patients had axial involvement.
Although it may be difficult to distinguish patients with
PsA axial involvement from ankylosing spondylitis,
the presence of cervical involvement without
lumbar involvement, the presence of asymmetric
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sacroiliitis and the presence of non-marginal coarse
syndesmophytes in the vertebrae may help in the
differentiation (3). Peripheral involvement may or
may not be present in PsA with axial involvement.
Three of the patients in our study group had axial
and peripheral involvement together with entheseal
involvement.

In the literature, DIP arthritis predominates in
approximately 15% of all PsA cases (12). Although
it is stated that DIP involvement is common in PsA
sine psoriasis cases, the rate is not stated (13). In our
study, about 65.5% of patients had DIP involvement
accompanying the oligoarticular and polyarticular
joint involvement. Besides, nail involvement is very
common and predictive of PsA (6,14,15). In the
literature, nail changes were observed in 88% of PsA
sine psoriasis, similar to our study (16,17). Unlike
skin lesions, there is a close relationship between
nail changes and DIP joint involvement (6,12,16).
Nail finding was one of the important findings that
contributed to the diagnosis since there were no
skin findings in our PsA sine psoriasis patients. The
association of DIP-nail involvement was remarkable
in our group, and nail involvement was observed in all
cases with DIP involvement in our series. According
to current classification criteria, patients with PsA
“sine psoriasis” are included in the broad spectrum
of the undifferentiated SpA or peripheral SpA subset
(3,6,18). It can be thought that the diagnosis of PsA
"sine psoriasis" may be easier if dactylitis and DIP
involvement, which are two features of classical PsA,
are found in patients with a first and/or second-degree
family history in the patient group diagnosed with
undifferentiated Spa or pSpA (3,12). In their study,
Oliveri et al. (7) reported that fifteen patients with PsA
sine psoriasis metthe Amor criteria for spondyloarthritis
and the European Spondyloarthropathy Study
Group (ESSG) criteria (11). Patients with peripheral
musculoskeletal disease (arthritis or enthesitis, or
dactylitis) with and without skin psoriasis may meet
both the CASPAR and ASAS pSpA classification
criteria. The family history of psoriasis should be
absolutely questioned in patients diagnosed with
pSpA or undifferentiated SpA according to AMOR and
European Spondylarthropathy Study Group (ESSG).
When CASPAR criteria are applied to cases with a
family history of psoriasis, some patients may be
diagnosed with SpA sine psoriasis. Study results of
Oliveri et al. suggested that the clinical spectrum of
PsA sine psoriasis is as broad as that of PsA.

Enthesitis has a key pathogenic role in PsA (3,19-
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21). In the literature, the percentage of enthesitis in
PsA sine psoriasis has been reported as 35-55%
(3,20-21). Enthesitis was detected in 58.6% of patients
in this study most commonly in lower extremities.
The rate of enthesitis reported in PsA sine psoriasis
cases may be higher than in the literature with the
use of MRI, USG and if the enthesitis examination is
performed regularly and carefully.

Dactylitis is seen in about 30% of PsA cases.
(22-24). Generally, the involvement of the toes is
more than the hand (25). The relationship between
dactylitis and involvement of DIP joints in PsA patients
is remarkable (3,23). In the literature, dactylitis has
been reported in 62-75% of PsA sine psoriasis cases.
Dactylitis was seen at a rate of 18/29 in the patients
included in our study. It can be considered as one of
the strong clues leading to the diagnosis of PsA in
cases with PsA sine psoriasis, especially in patients
with a family history of psoriasis. In our study, it was
more common in the lower extremities. Nail findings
were observed in 16/18 of the patients with dactylitis.
In addition, almost all these patients have DIP joint
involvement.

Ocularinvolvementis seenin 7-33% of PsApatients
(3,23). In contrast to AS and enteropathic arthritis;
bilateral, posterior, insidious, and chronic uveitis
can be seen in psoriatic arthritis. The percentage of
uveitis in PsA sine psoriasis has been reported to be
2-25% (3,25). Chronic anterior uveitis was observed
in 1 of 29 patients in our study group. The patient also
had psoriasis in his first-degree relatives, and DIP
involvement, HLA-B27 negative, and nail findings
were remarkable. Inflammatory Bowel Disease (IBD),
which is well known to be associated with SpA, was not
detected in our series. There is no IBD rate reported
in the literature in patients with PsA sine psoriasis.

It has been reported that comorbidities such
as hypertension, diabetes mellitus, cardiovascular
disease, metabolic syndrome, and obesity were
all frequent in patients with psoriasis and psoriatic
arthritis (3,25-27). In 48.3% of the patients included in
our study, two or more comorbidities accompanied the
diagnosis of PsA. The most common comorbidities
were hypertension, diabetes mellitus, obesity, and
cardiovascular disease.

There are no diagnostic laboratory tests for PsA.
Although RF and anti-CCP negativity seem to be
distinctive laboratory features, low titer RF positivity
was found in 5-16% of patients in recent studies
(3,28). In all patients in our study, ANA, anti-CCP, RF
were negative.
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The aim of treatment in patients with PsA is
to improve the quality of life, provide symptom
control, prevent structural damage, and minimal
disease activity or remission (28). Biologic drugs
can be considered in case of unresponsiveness to
conventional DMARD treatment during PsA treatment
(29-31). In our study treatment choices were parallel
to current guidelines.

The limited number of patients and the short
follow-up period can be said to be the main limitations
of our study. We think that studies with longer follow-
up period examining the characteristics of PsA sine
psoriasis patients in different ethnic and geographical
regions are needed.

CONCLUSION

This study provides one of the largest Sine
Psoriasis patients data with recent classification
criteria. Findings of present study proves the
importance of anamnesis. The set of PsA classification
criteria proposed in 2006, with better specificity and
sensitivity than those previously published, allows
the classification of the disease in the absence of
psoriasis if typical PsA findings are present. A first- or
second-degree relative of psoriasis patients without
skin lesions will help the diagnosis. Patients with
clinical symptoms and findings suggestive of PsA and
a family history of psoriasis can be classified as PsA
sine psoriasis. In this spectrum, patients with dactylitis
and DIP arthritis, familial psoriasis may represent a
subgroup of the disease.
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Amacg: Melatoninin sirkadiyen ritmi dizenleyerek antikonvilsan ve néroprotektif 6zelliklere sahip oldugu
bulunmustur. Bu etkisinden yola ¢ikarak Juvenil myoklonik epilepsili (JME) hastalar ve saglikli bireylerde
melatonin serum diizeylerinin belirlenmesi amaglanmistir. JME’li hastalar ile saglikli bireylerdeki serum
melatonin seviyelerini karsilastiran ilk calisma olma 6zelligini de tasimaktadir.

Hastalar ve Yontem: Bu gapraz-kesitsel calismaya JME’li 30 hasta ve benzer cinsiyet ve yas dagilimina
sahip 30 saglikli kontrol dahil edildi. JME’li hastalar ve saglikli bireylerden, gece meydana gelen serum
melatonin pik dizeyini ve sabahki en disik serum melatonin dizeyini belirlemek Uzere vendz kan
ornekleri alinarak ELISA ydntemiyle calisildi.

Bulgular: Saglikli kontrollere kiyasla JME'li hastalarin serum MELn (p = 0,002) ve MELm (p = 0,001)
dizeyi daha dusik tespit edildi. Ayrica JME’li hastalar ve kontrol grubu arasinda MELn/MELm orani ve
MELn-MELm farki agisindan istatistiksel olarak anlamli farkliliklar vardi (sirasiyla p = 0,005 ve 0,014).
Sonug: Elde edilen sonuglar JME’li hastalar ve kontrol grubunda melatoninin sirkadien ritminin korundugunu
fakat hastalarda serum melatonin diizeylerinin kontrollere gore disik seyrettigini géstermektedir. Bundan
dolayr JME’li hastalarda melatonin diizeyinin tespiti hem hastalik etyolojisinin belirlenmesine hem de
gerektiginde melatonin takviyesi yapilmasi ile gereksiz ve yiksek doz antiepileptik ilag kullaniminin
engellenmesine katki saglayabilir.

Anahtar Kelimeler: Juvenil miyoklonik epilepsi, melatonin, sirkadiyen ritim

Abstract

Aim: Melatonin has been found to have anticonvulsant and neuroprotective properties by regulating the
circadian rhythm. Based on this effect, it was aimed to determine the serum levels of melatonin in patients
with juvenile myoclonic epilepsy (JME) and healthy individuals. It is also the first study to compare serum
melatonin levels in patients with JME and healthy individuals.

Patients and Methods: Thirty patients with JME and 30 healthy controls with similar gender and age
distribution were included in this cross-sectional study. Venous blood samples were taken from patients
with JME and healthy individuals to determine the peak serum melatonin level at night and the lowest
serum melatonin level in the morning, and studied with the ELISA method.

Results: Compared to healthy controls, serum MELn (p = 0.002) and MELm (p = 0.001) levels of JME
patients were determined to be lower than healthy controls. Moreover, there were statistically significant
differences between MELn/MELm ratio and MELn-MELm difference between patients with JME and the
control group (p = 0.005 and 0.014, respectively).

Conclusion: The results show that the circadian rhythm of melatonin is preserved in the patients
with JME and the control group, but the serum melatonin levels in the patients are lower than in the
controls. Therefore, the determination of melatonin level in patients with JME may contribute to both the
determination of the etiology of the disease and the prevention of unnecessary and high-dose antiepileptic
drug use by supplementing with melatonin when necessary.

Key words: Juvenile myoclonic epilepsy, melatonin, circadian rhythm
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INTRODUCTION

Juvenile myoclonic epilepsy (JME) is an epileptic
syndrome that occurs frequently during puberty and
is classified separately within idiopathic generalized
epilepsies by ILAE, which includes myoclonic jerks
on awakening, generalized tonic-clonic seizures, and
less frequently absence seizures (1,2). Although the
pathophysiological mechanisms are unknown, there
is some evidence of mild functional and structural
disorders in the frontal lobes, and to a lesser extent
extrafrontal (3). Lack of sleep increases the tendency to
seizures in most patients (4). Other factors that cause
seizures are alcohol intake, menstruation, fatigue,
stress, tension, watching television, playing chess-
like games, and irregular use of antiepileptic drugs
(5). While clinical photosensitivity, that is, seizures
triggered by flickering light, is seen approximately in
5%, photo-paroxysmal response is present at a rate
of 30-40% in EEG (6).

The relationship between sleep and melatonin
is well known. Melatonin, also known as the 'dark
hormone', is a chronobiotic hormone synthesized
in many organs such as the skin, lymphocytes and
gastrointestinal tract, especially the pineal gland,
and regulates major physiological processes such as
sleep-wake cycle, pubertal development and seasonal
adaptation in the body (7). Beyond being the major
determinant of circadian rhythm, it is noteworthy that
melatonin and analogous compounds using melatonin
receptors are increasingly used in the management of
depression, insomnia, Alzheimer's disease, diabetes,
alopecia, obesity, migraine, cancer, immune and
cardiac diseases (8,9). However, there are different
data in the literature regarding the pathophysiology of
epilepsy and the role of melatoninin its complementary
treatment. In studies on epilepsy and melatonin, the
relationship between different forms of epilepsy and
circadian rhythm have been studied, and melatonin
has generally been used as a determinant of the
circadian rhythm (10,11).

Determining basal melatonin levels in JME
patients can contribute to the understanding of
JME pathophysiology and contribute to additional
treatment modalities, however, no study has reported
comparison of serum melatonin levels in patients with
JME and healthy individuals in the literature.

In this study, it was aimed to determine melatonin
levels in JME.

PATIENTS AND METHODS
The necessary ethics approval of the present study
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was obtained from the “Institutional Ethics Committee
of ’Institutional Ethics Committee of Meram Medical
Faculty, Necmettin Erbakan University” enumerated
as 2015/347 and dated as December 04th, 2015.
A written consent form was then filled out by all
participants, who were given in-depth information
about the study that was to be conducted. The present
study was conducted in accordance with Helsinki
good clinical practice guidelines. (GCPG)
Participants

Between January 2016 and December 2016, JME
patients who were admitted for control purposes
were considered for this prospective study. Out of
this epilepsy patient population, 30 consecutive
JME patients were selected in accordance with
the inclusion criteria. Healthy controls consisted
of healthy individuals, mostly university hospital
employees, without a history of epilepsy matching
positively with JME patients age and sex criteria,
and meeting all inclusion criteria. Neurological and
physical examinations of patients diagnosed with
JME were performed by the same neurologist in order
to avoid evaluation bias. Demographic and clinical
characteristics of the patients were recorded.

All patients in the JME group were receiving anti-
epileptic drugs (AEDs) on daily basis administered
orally. Out of these were valproic acid (VPA) (18
patients); levetiracetam (LEV) (7 patients); lamotrigine
(LTG) (4 patients), and zonisamide (ZNS) intake (1
patient). The distribution of AED use of JME patients
is presented in Table 1.

The inclusion criteria for the JME patient group
were as follows; voluntary enrolment; age between 18
and 45 years; JME diagnosis as described in the 1989
revision to the ILAE criteria for clinical information
and in EEG tests, lack of any chronic (mental
retardation, insomnia, ie) or acute medical condition
(status epilepticus, head injury, ie) other than JME
as confirmed through previous medical reports and
clinic examinations; no use of medications including
antiaggregants, anticoagulants, beta blockers, non-
steroidal anti-inflammatory drugs, products containing
melatonin, corticosteroids, selective serotonin re-
uptake inhibitors and antipsychotics; and no previous
report of illicit drug or substance abuse or addiction.
In addition, the participants were warned that sleep
deprivation, excessive exercise, caffeine and alcohol
use should be avoided for 72 hours before sampling,
as it may affect melatonin levels and cause deviations
from the basal value.
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Table 1. The demographic, clinical and laboratory characteristics of patients and controls

JME Patients (n=30) Controls (n=30) p value

Age, years, median [25th, 75th] 24.0 [20.0, 28.7] 24.0 [21.5, 29.0] 0.672*
Age of onset, years, median [25th, 75th] 16.5 [13.0, 20.2]
Disease duration, years, median [25th, 75th] 7.0 2.7, 10.2]
Gender

Male, n, % 16, 53.3% 16, 53.3% 1.000**

Female, n, % 14, 46.7% 14, 46.7%
MELn (pg/mL), median [25th, 75th] 74.5 [53.7, 441.2] 590.0 [107.2, 760.5] 0.002*
MELm (pg/mL), median [25th, 75th] 35.5 [25.7, 226.2] 324.5[78.2, 324.5] 0.001*
MELn / MELm, median [25th, 75th] 2.0 [1.8, 2.1] 1.7 [1.6, 1.9] 0.005*
MELn — MELm, median [25th, 75th] 39.5 [28.0, 205.7] 267.0 [38.5, 406.0] 0.014*
AED use

VPA, n, % 18,60.0%

LEV, n, % 7,23.3%

LTG, n, % 4,13.3%

ZNS, n, % 1,3.3%

* Tested using Mann-Whitney Test
** Tested using Pearson’s Chi — squared test
Bold: statistically significant results

Measurement of melatonin

Venous blood samples were taken from JME
patients and healthy individuals at 03:00 under dim
light to determine the peak serum melatonin level at
night, and at 10:00 to determine the lowest serum
melatonin level in the morning. The blood samples
were centrifuged at 4°C and 1000 g speed for 10
minutes in a Hettich Rotina 46R (Hettich Zentrifugen,
Tuttlingen, Germany) brand refrigerated centrifuge
device, and the serums were separated. Serum
samples were stored in New Brunswick U570 (New
Brunswick Scientific, New Jersey, USA) refrigerator
at -80°C until the parameters were studied. Melatonin
(YH Biological Technology Company, Shanghai,
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Figure 1. Median levels of MELn and MELm in patient
and control groups.
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China) levels in serum samples were studied by
ELISA (Enzyme-linked immunosorbent assay)
method. Serum melatonin levels were calculated
according to the absorbance concentration calibration
charts using the Biotek ELX 50 microplate washer
(BioTek Instruments, Vermont, USA) and the Biorad
Microplate absorbance reader xMark (Bio-Rad
Laboratories, California, USA) system.
Statistical analysis

The data obtained in the present study were
analyzed using IBM SPSS statistics software version
20.0 (IBM Corp., Armonk, NY, USA). Using the
Kolmogorov-Smirnov Test, normality was checked for
each continuous variable. Non-normally distributed
continuous variables were expressed as median
[25th, 75th percentiles]. Categorical variables were
expressed as numbers and percentages. The
Mann—Whitney Test was used to compare non-
normally distributed continuous variables between
two independent groups. Categorical data between
two groups were compared using Pearson's Chi-
Square Test. A 2-tailed p<0.05 threshold value was
considered for statistical significance.

RESULTS

The median [25th, 75th percentile] age of the 30
JME patients was 24.0 [20.0, 28.7] years; 14 (46.7%)
of them were female and 16 (53.3%) were male. The
median [25th, 75th percentile] age of the 30 healthy
controls was 24.0 [21.5, 29.0] years; 14 (46.7%) were
female and 16 (53.3%) were male. There were no
statistically significant differences between the JME
patients and those in the control group in terms of
age and gender (p = 0.672 and 1.000, respectively).
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Demographic and clinical characteristics of the
participants are presented in Table 1.

The median [25th, 75th percentile] MELn level was
74.5 [53.7, 441.2] (pg/mL) in the JME patients, and
590.0 [107.2, 760.5] (pg/mL) in the control group.
The median [25th, 75th percentile] MELm level was
35.5[25.7, 226.2] (pg/mL) in JME patients and 324.5
[78.2, 324.5] (pg/mL) in the control group. There
were statistically significant differences in MELn and
MELm levels between the JME patients and control
group (p = 0.002 and 0.001, respectively) (Figure 1).
MELn and MELm levels for JME patients and control
participants are presented in Table 1.

The median [25th, 75th percentile] MELn/MELm
ratio was 2.0 [1.8, 2.1] in JME patients, and 1.7 [1.6,
1.9] in the control group. The median [25th, 75th
percentile] MELn-MELm difference was 39.5 [28.0,
205.7] in JME patients and 267.0 [38.5, 406.0] in
the control group. There were statistically significant
differences in terms of MELn/MELm ratio and MELn-
MELm difference between JME patients and those in
the controls (p = 0.005 and 0.014, respectively) (Table

1).

DISCUSSION

We found statistically significant lower serum
melatonin levels measured at night and in the morning
in JME patients compared to healthy controls. The
data obtained shows that the circadian rhythm of
melatonin is preserved in the patient and control
groups, but melatonin levels are lower in the patient
group. Low melatonin levels in JME patients may play
a triggering role by impairing sleep quality, or it may
be a result of the existing disease. This is the first
study to compare serum melatonin levels in patients
with JME and healthy individuals. It is thought that the
results of the study may reveal new information about
the pathophysiology of JME and the role of melatonin
in complementary therapy.

It is clearly known that the hormone melatonin,
whose serum levels start to rise with the onset of
darkness in mammals and rapidly decrease with the
dawn, is closely related to the onset, maintenance,
quality of sleep and the determination of the circadian
rhythm (12). Decreased melatonin production and
disruption of nocturnal melatonin secretion have
been associated with various central nervous system
diseases such as stroke, obsessive-compulsive
disorder,andmooddisorders (13). Duetoitsantioxidant
effects, melatonin is used in the treatment of many
neurological diseases such as epilepsy, amyotrophic

38

Selcuk Med J 2023;39(1): 35-40

lateral sclerosis, Alzheimer's disease, ischemic injury
and head trauma due to its neuroprotective effects
(14). Mitochondrial dysfunction and glutamate over
activity, in which free radicals are involved in neuronal
loss, are associated with disease progression in most
of these diseases (8).

Studies of melatonin levels in humans are
generally concerned with melatonin  hormone
physiology, metabolism and its role in the circadian
rhythm. In studies related to melatonin epilepsy,
the anticonvulsant and/or pro-convulsant role of
melatonin and the effects of exogenous melatonin
supplementation on the frequency and severity of
seizures have been researched (15-18). Only very
few studies have compared baseline melatonin levels
between epilepsy patients and healthy individuals. In
addition, there are great methodological differences
between studies. Whereas some of these studies
have investigated plasma or serum melatonin levels,
others have investigated salivary melatonin levels. In
some, the melatonin metabolite excreted in the urine
was additionally measured. The biochemical methods
used in the measurements of melatonin in the studies
also do show a wide variety (such as RIA, ELISA,
Atomic absorption, HPLC), and the commercial kits
for each different method used also show differences
among themselves. For this reason, the information
related to basal melatonin levels, which are currently
very few in the literature, show great differences
among each other.

Low levels of melatonin have been reported in
some types of epilepsy, and data obtained from human
support that melatonin exerts an anticonvulsant effect
by both reducing seizure frequency and improving
EEG abnormality. Hence, its combination with other
antiepileptic drugs may be beneficial (19). In a case
report of a severe myoclonic epilepsy case; it has
been reported that seizures that cannot be controlled
with combined antiepileptic therapy could be
controlled after melatonin is administered combined
with phenobarbital (20). Similarly, Fauteck et al. (17)
claimed that a single dose of 5-10 mg melatonin given
in the evening can reduce the incidence of epileptic
attacks in children and that melatonin can be used
as an antiepileptic drug. There are also different data
on the pathophysiology of epilepsy and the place of
melatonin in its complementary treatment. Mahyar A.
et al. (15) performed serum melatonin measurements
in 37 children with simple febrile seizures, 37 children
with complex febrile seizures, 37 children with
epilepsy, and 37 children with fever only as controls,
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they determined that there was no difference between
the children with seizures and those in the control
group in terms of serum melatonin levels. In addition,
no significant difference was found between the
groups in the seizure population (15). On the other
hand, Guo et al., (21) reported that serum melatonin
levels were low in children with epilepsy or complex
febrile seizures, and they suggested that external
melatonin supplementation may be beneficial in the
treatment of epilepsy and febrile seizures in these
children. In the study conducted by Yalin et al., (16)
plasma melatonin levels at four different times of the
day were compared in 10 participants with diurnal
complex partial epilepsy, 10 with nocturnal complex
partial epilepsy, and 10 healthy participants, and it
was determined that melatonin levels in patients with
both nocturnal complex partial epilepsy and diurnal
complex partial epilepsy were found to be between
10:00 a.m. and 10:00 p.m. and between 01:00-
05:00 a.m. always lower than those in the control
groups, and the lowness at 10:00 a.m. was found to
be statistically significant (16). In the present study,
statistically significant lower serum melatonin levels
were measured both at night and in the morning in the
JME patients compared to those in the control group.
Although melatonin levels were lower in the patient
group, it was observed that the circadian rhythm of
melatonin was preserved in both our patients and the
control groups.

Bazil et al. (22) reported that basal melatonin
levels in the saliva of patients with refractory temporal
lobe epilepsy were lower than that of the controls’ and
increased threefold after seizure. They interpreted
this finding as the anticonvulsant effects of melatonin
(22). In another study in 54 children with convulsive
seizures (febrile and epileptic), it was found that
serum melatonin levels increased during seizure
attacks and returned to normal level after 1 hour (23).
Researchers have commented that the increase in
melatonin produced by a convulsive seizure may
express the response to the seizure in the body and
aim to maintain homeostasis (23). However, Schapel
et al. (24) reported that urinary 6-sulphatoxymelatonin
excretion was increased in 30 untreated epilepsy
patients with active epilepsy compared to healthy
controls (24). They interpreted this situation as an
increase in melatonin production in patients with
untreated active epilepsy and phase differences
compared to controls (24). On the contrary, Rao et
al. (25) determined that serum melatonin levels did
not change during and 2 hours after seizures and
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remained within normal limits as in healthy individuals.
The fact that seizures are under control in almost all of
our patients with JME and the lack of sleep deprivation
in all of them within the last 72 hours eliminates the
possibility of postictal melatonin elevation.

The studies mentioned above clarify that the
melatonin levels may differ according to the type of
epilepsy and it is still not clear whether there is a
relationship between these differences in melatonin
levels and antiepileptic treatment. Among all epilepsy
syndromes, photosensitivity and sensitivity to sleep
deprivation are well known in JME patients. Melatonin
measurements in JME patients have been mostly
conducted within the context of seizure and circadian
rhythm relationship and as a determinant of the
circadian rhythm (26). In this regard, the present
study is the first to directly compare serum melatonin
levels in patients with JME and healthy individuals.

The cross-sectional nature of the study and the
small patient cohort are an important limitation and
may affect the reliability of the present study’s findings.
There are also some inherent limitations in the
present study, such as the fact that the contribution of
additional melatonin to reduce the dose of antiepileptic
therapy was not evaluated. Melatonin replacement
in JME patients, reduction in seizure frequency and
the effect of using lower doses in the use of AEDs
and its contribution to the transition from combined
therapy to mono-therapy may be the subject of further
research. The present study excluded the evaluation
of melatonin metabolites excreted in the urine. Despite
all limitations of the present study, determination of
statistically significant lower serum melatonin levels
measured at night and in the morning in patients with
JME will contribute to the literature both in illuminating
the pathophysiology of the disease and in planning
treatment management.

CONCLUSION

In this prospective study, it was determined that the
melatonin levels of JME patients were lower compared
to healthy controls. We suggest that melatonin levels
should be studied in patients presenting JME for
both determining disease etiology and preventing
unnecessary use of high-dose antiepileptic drugs via
melatonin supplementation.
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Porensefali, serebral yarim klredeki kistler/bosluklar ile karakterize bir merkezi sinir sistemi bozuklugudur.
Noébetler, parezi, 6grenme guclukleri, zeka geriligi ve nadiren psikiyatrik belirtiler gibi cesitli klinik
belirtilere sahiptir. Psikiyatrik belirtiler arasinda psikoz en sik gorilen belirtidir. Psikiyatrik sendromlarla
basvuran porensefali ile ilgili sadece birka¢ vaka raporu vardir. Bu vaka sunumunda ndébet bozuklugu,
organik kisilik degisikligi ve ajite depresyon ile benzersiz bir porensefali vakasinin tartisiimasi amaglandi.
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Abstract

Porencephaly is a disorder of Central nervous system characterized by cysts/ cavities in the cerebral
hemisphere. It has varied clinical manifestations like seizures, paresis, learning disabilities, mental
retardation and rarely psychiatric manifestations. Among psychiatric symptoms, psychosis is the most
commonly seen manifestation. There have been only few case reports of porencephaly presenting with
psychiatric syndromes. Hereby it was aimed to discuss a unique case of porencephaly with seizure
disorder, organic personality change and agitated depression.
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INTRODUCTION

Porencephaly is a disorder of central nervous
system characterised by cysts/cavities in cerebral
hemisphere. It is either congenital or acquired,
incidence being 3.5 in 1,00,000 live births (1). The
most common clinical manifestations based on
localisation are seizures, mental retardation, paresis,
learning disabilities and rarely psychiatric symptoms
(2). Among psychiatric manifestations, psychosis is
most commonly seen and involvement of prefrontal
cortex and temporal lobe has been reported.

In this case report, it was aimed to discuss a
unique case of porencephaly with seizure disorder,
organic personality change and agitated depression.

CASE

Mr. X, a 55 year old male, pre-morbidly well
adjusted with no significant family history, presented
to psychiatry OPD with 15 years history of multiple
episodes of loss of consciousness, lasting for 10-15
minutes followed by confusion and headaches for the
next 3-4 hours, last such episode being 2 years ago.
Following the onset of these episodes, family members
have noticed changes in his behaviour, in the form of
decreased interaction with family members, staying
aloof and decreased interest in work. He was also not
as active as he used to be. The patient, who would
handle all finances by himself previously, with respect
to calculations, counting and profits was observed
taking help of family members for the same since
past few years. He also would get irritated with trivial
issues in the house like any change in the taste of
the food or delay in work done at home which was
not his usual self. He was sleeping and eating well
during this time. Overall family members felt that he
had become dull and restless. Even though he had
these behavioural changes, the family members did
not feel the need for consultation as his functioning
was not impaired, hence treatment was not sought.

Since the past 20 days patient was feeling sad
with frequent crying spells, had marked disturbance
in sleep and had reduced appetite. Onset of these
symptoms was following a stressful situation. Patient
had supported his son in contesting for the Gram
Panchayat elections and had spent 10 lakh rupees for
the campaigning and election work. However, son had
lost the elections 20 days back. Following this patient
was irritable, fidgeting and was often seen crying
alone. He would also talk to himself about how he lost
the money and the way people had betrayed him by
not voting for his son. He would constantly ruminate
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about the event and would feel that he should have
not asked his son to contest the elections. He was
not interested in taking food and would hardly eat
anything, and when forced to eat he would get angry
and would dismiss the family members. He would
not sleep at night, would pace around the house and
kept worrying about the elections and the loss. His
duration of sleep reduced to around 2-3 hours per
day. Patient started getting agitated if family members
spoke to him or would ask him to eat food and sleep.
This behavior worsened over 10 days for which he
was brought for consultation.

On Mental Status Examination, patient was
unkempt, restless and cried during the interview; had
increased volume, decreased tone of speech and was
ruminating about the stressful situation. He appeared
agitated and depressed throughout the interview
although subjectively he reported that he was fine. He
was alert and the concentration was sustained with
no memory dysfunction. He was evaluated as an in-
patient, where in relevant blood investigations were
done, which were within normal limits. In view of his
age, onset of the symptoms and previous episodes of
loss of consciousness, MRI Brain and EEG was done.
MRI Brain revealed existence of a Porencephalic cyst
in left temporal occipital region of size 3.6x2.7x2.7.
EEG did not show any abnormality. Neurology opinion
was sought for the above findings, where in no active

IAL DWI 1

Figure 1. The appearance of a Porencephalic cyst
in left temporal occipital region of size 3.6x2.7x2.7
in MR imaging
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Figure 2. The appearance of a Porencephalic cyst
in MR imaging of the patient

intervention was advised. No anti epileptics were
started as the last episode of loss of consciousness
was 2 years ago. Differential diagnosis of Vascular
Dementia was considered as he was a case of
Coronary Artery Disease since 2 years on medical
management. However MMSE was 28. A diagnosis
of adjustment disorder was also considered, but the
symptoms were very severe affecting day to day
functioning. Hence the current diagnosis of seizure
disorder, Organic personality change with Severe
depression without psychotic symptoms (ICD-10) i.e.,
Agitated depression was made. Patient was started
on anti-depressants (Sertraline) and anti-anxiety drug
(Clonazepam) and was discharged after 1 week.
Since then patient was seen on regular follow up with
gradual improvement in symptoms.

DISCUSSION

Porencephalic cyst is a malformation of cerebral
cortex. It is usually Congenital and can be acquired
following stroke or infection. Affected individuals
present with mental retardation, seizures, paresis,
learning disabilities and psychiatric symptoms (3).
One case of late onset psychosis following stress
has been reported in right medial frontal lobe
porencephalic cyst (4). Another case of left frontal and
temporal lobe involvement presented with psychosis
in a 25 year old female with no past or family history
of psychiatric illness (5). A rare case with epilepsy,
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infantile hemiplegia and antisocial personality showed
the presence of a left-sided congenital cyst (6). A case
of anger outbursts was also reported in a case of
left fronto-temporal porencephalic cyst (7). However
we have here discussed a patient presenting with
seizures, organic personality change and agitated
depression with presence of porencephalic cyst in
the left temporal occipital region which has not been
reported so far. It is still unclear if these manifestations
concur by chance or if Porencephaly is the causal
factor. The area of Porencephalic cyst seems to be
of relevance. This case highlights the need for further
research on Porencephaly and its presentations in
Psychiatry.
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