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Yazarlara Bilgiler

Koru Proceedings

KORU PROCEEDINGS Nisan, Agustos ve Aralik aylarinda olmak tzere dort
ayda bir yayimlanan hakemli bir dergi olup, orijinal makale, literatlr gozden
gecirmeleri, vaka sunumlari, teknik bildirileri ve uzman goérislerini Ingilizce
ve Turkee dillerinde basmaktadir. Her makalenin basinda yazi baslig, 6zet
ve “medline” kurallarina gore diizenlenmis anahtar kelimelerin ingilizcele-
ri verilmektedir. Editér Kurulu alaninda uzman kisilerden gozden gecirme
talep ederse bunlar da hakemler tarafindan degerlendirilebilecektir. KORU
PROCEEDINGS'in Editorleri WAME Yoneticiler Birliginin onaylamis oldugu
editorler politikasini desteklemektedir. Dergi, Uluslararasi Tip Dergisi Editor-
leri Komitesi'nin yayimlamis oldugu Biyomedikal Dergilere Génderilen Ma-
kaleler Icin Gerekli Standartlar ile tam bir uyum gostermektedir (NEJM 1997,
336:309-315, glincelleme 2001).

Makale G6nderme

Tum yazarlar makalelerini e posta yoluyla koruproceedings@koruhastanesi.
com adresine ya da www.koruproceedings.com sitesindeki makale gon-
derme linki araciligi ile gdndereceklerdir. Makalelerin hakemler tarafindan
hizll degerlendirilebilmesi ve basimlarindaki gecikmelerin énlenebilmesi icin
elektronik ortamda gonderilmesi gerekmektedir. Makaleler Word dokimani
(*.doc) veya zengin metin bicimi (*.rtf) olarak gonderilmelidir. Makale icin
iletisim kuracak tim yazarlarin gerekli iletisim bilgileri olmalidir. Tim sekil,
tablo ve gerekli gérulen ek dokimanlar da ayni adrese gonderilmelidir. Ya-
zarlar ayni sistem (zerinden “Telif Hakki Devri ve Finansal Durum’u belirten
ve yazinin orjinalliginin beyan edildigi, sorumlu yazarin imzaladigi formu da
gonderilere eklemelidir.

Editor Politikasi

Tum makaleler bilimsel katkilari, orijinallikleri ve icerikleri acisindan bilimsel
komite tarafindan degerlendirilir. Yazarlar verilerin dogrulugundan sorum-
ludurlar. Dergi gerekli gordugu yerlerde dil ve yazim ile ilgili uygun duzelt-
meleri yapma hakkini sakli tutar. Makaleler gerekli gérildigunde revizyon
vaplimak Uzere sorumlu yazara geri génderilebilir. Dergide basilan yazilar
derginin mali haline gelir ve yazilarin telif hakki KORU PROCEEDINGS adina
alinir. Daha 6nce herhangi bir dilde basiimis yazilar dergide basiimak Uzere
degerlendirilmez. Yazarlar KORU PROCEEDINGS’e gonderdikleri bir yaziyi
baska bir dergiye gonderemezler. Makalelerde yapilacak tiim degisiklerde
yazar ve basimevinin izni alinir.

Makalelerin Hazirlanmasi

KORU PROCEEDINGS Biyomedikal Dergilere Gonderilen Makaleler icin Ge-
rekli Standartlara uygun olarak yayin kabul eder (International Commltee of
Medical Journal Editors: Br Med J 1988; 296:401-5).

Makalenin génderilmesi sirasinda yazarlar deney/arastirma tipini belirtmeli-
dirler ve istatistik uygulamalarin Bailar JC Il ve Mosteller F. tarafindan yazi-
lan “Guidelines for statistical reporting in articles for medical journals: amp-
lifications and explanations” (Ann Intern Med 1988; 108:266-73) kilavuzuna
uygun olmasi gerekmektedir.

Makale ile birlikte génderilen Ust yazida makale icindeki bilgilerin herhangi
bir kisminin daha 6nce elektronik ortam dahil yayimlanip yayimlanmadigi
veya degderlendirilmek UGzere gonderilip gonderilmedidi bildiriimelidir. Calis-
ma icin etik kurul karar alinip alinmadigi veya insan deneyleri ile ligili 2000
yilinda guncellenen Helsinki Bildirgesi'ne uyulup uyulmadidi belirtiimelidir,
aksi durumlar aciklanmalidir. Ust yazida iletisim kurulacak yazarin adresi,
telefonu, faks numarasi ve e-posta adresi olmalidir.

Makalenin icerigi

Ozet

Tum makalelerin Tarkce ve Ingilizce ézeti olmalidir. Ozetler amag, materyal-
metod, bulgular ve sonuc¢ boélumlerinden olusmalidir. Orijinal makalelerin
ozeti 250 kelime ile sinirlandiriimistir.

Anahtar Kelimeler
Ozetin altinda en fazla 6 adet kelime veya tamlama veriniz. Kisaltmalari
anahtar kelime olarak kullanmayiniz.

Giris
Nicin bu calismay! yapmaya Ihtiyac duydudunuzu ve amaciniz sadece en
onemli makalelere atifta bulunarak kisaca belirtiniz.

Materyal ve Metod

Planinizi, hastalarinizi, deney hayvanlarinizi, materyal ve kontrollerinizi, kul-
landiginiz yontem veya metodu, uyguladiginiz istatistiksel yontemi acikla-
yiniz. Etik konularla ilgili izinleri yukarida aciklandidi gibi belirtiniz, ilaclarin
jenerik isimleri ile birlikte Uretici adi ve Uretildigi Ulkeyi belirtiniz.

Bulgular

Istatistiksel metodlarla desteklenmis bulgularinizi ayrintili olarak belirtiniz.
Sekil ve tablolar metin icinde verilen bulgulari desteklemeli tekrar etmeme-
lidir; verinin metin, tablo veya sekil seklindeki sunumlarin bir tanesinde gos-
terilmesi yeterlidir. Sadece en énemli bulgularinizi vurgulayiniz; bu bélimde
bulgularinizi diger arastirmalarla karsilastirmayiniz. Bu tip karsilastirmalar
tartisma bolimane saklanmalidir.

Tartisma

Bulgularinizin énemini ve farkini vurgulayin ancak sonu¢ bolimunde sunu-
lan detaylari tekrarlamayin. Gorislerinizi sadece ¢alismanizda buldugunuz
gerceklerle desteklenecek sekilde sinirlayiniz, arastirmadiginiz ya da goste-
remediginiz varsayimlari tartismaya eklemeyiniz. Bulgularinizi baska arastir-
malarla karsilastiriniz. Bu boélimde bulgular boliminde belirtiimemis yeni
veri sunulmamalidir.

Kaynaklar

Kaynaklar yaz! icinde gectikleri sirayla, Arabik sayilarla ve Ust simge olarak
numaralandiriimali ve ayni siralamayla referanslar listesinde yer almalidir.
Kaynaklari “Biyomedikal Dergilere Génderilen Makaleler igin Gerekli Stan-
dartlara uygun olarak hazirlayiniz (http://www.amaassn.org/public/peer/
wame/uniform. htm). Kaynaklarda yazarlarin hepsi yazilmali, yazar sayisi
altidan fazla ise sonrasi “et al” seklinde kisaltiimalidir. Dergi kisaltmalari “Cu-
mulated Index Medlcus”a uygun olarak yaziimalidir.

Ornekler:

Dergiler;

1. Dilaveris P, Batcvarov V, Giafalos J, et al. Comparison of different methods
for manual P wave duration measurement in 12" lead electrocardiograms.
Pacing and Clin Electrophysiol 1999;22:1532-8.

Kitap bélimii;

1. Schwartz PJ, Priori SG, Napolitano C. The Long QT Syndrome. In: Zipes DP,
Jalife J, eds. Cardiac Electrophysiology. From Cell to Bedside. Philadelphia:
WB Saunders Co, 2000:597-615.

Tablolar ve Sekiller

Makale ile birlikte gdnderilen tim tablo ve sekiller “Windows” altinda acila-
bilmelidir. Online olarak génderilen renkli sekiller veya grl-skalali goruntuler
makale kabulu ardindan posta ile 300 dpi “*tiff”, “*jpg” veya “*.pdf” for-
matindaki sekiller ayrica gdnderilmelidir. Her tablo ve sekil ayri bir sayfada
sunulmalidir. Tim tablo ve sekiller Arabik numaralar ile belirtiimelidir. Her
tablonun basligi tablonun icerigi ve amacini belirtmelidir. Her seklin tizerin-
deki isaret ve sembolleri aciklayan bir alt yazisi olmalidir.

Diizeltmeler

Duzeltme talepleri ve elestiriler iletisim adresi belirtilen yazara gonderilir.
Basimin gecikmemesi icin istenen dizeltmeler en kisa zamanda cevaplan-
dirmalidir. Revizyonlarin cevaplart ile geri génderilmesi en ge¢ 30 giin icinde
olmalidir. Editérler kurulu 30 glinden sonraya kalan revizyonlarda makaleyi
reddetme hakkini sakli tutar. Tum hakemlerin goérislerine cevap yazilmalidir
ve vapllan duzeltmelerin sayfa numarasi ile satir sirasi belirtiimelidir. Yapi-
lan tim degisikliklerin metin Gsttnde koyu olarak belirtildigi bir kopya ile
duzeltmeler yapildiktan sonraki son halinin temiz bir kopyasi birlikte génde-
rilmelidir. Sunulan kaynaklarin ve verilerin dogrulugundan yazarlar sorumlu-
dur. Hatali, aldatici veya yanlis yonlendirici bilgilerin varligi fark edildiginde
Bas-editor makaleyi bilimsel literatirden ¢cekme ve bunu duyurma hakkina
sahiptir.



Koru Proceedings

Instructions For Authors

The KORU PROCEEDINGS, published three times a year (April, Agust and
December), publishes original peer-reviewed articles, reviews, case reports,
technical reports and commentaries in the fields of colon and rectum in En-
glish and Turkish languages. The title, abstract, and key words (according
to medical subject headings) are provided in English and in Turkish at the
beginning of each article. Reviews will be considered for publication only if
they are written by authors who have at least three published manuscripts
in the International peer reviewed journals and these studies should be cited
in the review. Otherwise only Invited reviews will be considered for peer
review from known experts in the area.

KORU PROCEEDINGS is a peer reviewed journal and adheres to the high-
est ethical and editorial standards. The Editorial Board of the KORU PRO-
CEEDINGS endorses the editorial policy statements approved by the WAME
Board of Directors. The journal is in compliance with the uniform require-
ments for manuscripts submitted to biomedical journals published by the
International Committee of Medical Journal Editors (NEJM 1997;336:309-
315, updated 2001).

Submission of manuscripts

All manuscripts should be sent to koruproceedings@koruhastanesi.com by
e-mail or manuscript submission link in www.koruproceedings.com web site
by electronically.

Only online submissions are accepted for rapid peer-review and to prevent
delay in publication. Manuscripts should be prepared as word document
(*.doc) or rich text format (*.rtf). All manuscripts should be sent to electron-
ically. Attach the manuscript, all figures, tables and additional documents.
Please also attach the cover letter with “Assignment of Copyright and Fi-
nancial Disclosure” forms, check-list of below mentioned guidelines accord-
ing to the type of the manuscript.

Editorial Policies

All manuscripts will be evaluated by the scientific board for their scientific
contribution, originality and content. Authors are responsible for the accu-
racy of the data. The journal retains the right to make appropriate changes
on the grammar and language of the manuscript. When suitable the manu-
script will be sent to the corresponding author for revision. The manuscript,
when published, will become the property of the journal and copyright will
be taken out in the name of the journal KORU PROCEEDINGS. Articles pre-
viously published in any language will not be considered for publication in
the journal. Authors can not submit the manuscript for publication in an-
other journal. All changes in the manuscript will be made after obtaining
written permission of the author and the publisher.

Preparation of Manuscripts

KORU PROCEEDINGS follows the “Uniform Requirements for Manuscripts
Submitted to Biomedical Journals” (International Committee of Medical
Journal Editors: Br Med J 1988; 296:401-5).

Upon submission of the manuscript, authors are to indicate the type of tri-
al/ research and statistical applications following “Guidelines for statistical
reporting in articles for medical journals: amplifications and explanations”

(Bailar JC III, Mosteller F, Ann Intern Med 1988; 108:266-73)

In the cover letter the authors should state if any of the material In the
manuscript is submitted or planned for publication elsewhere In any form
including electronic media. A written statement indicating whether or not
“Institutional Review Board” (IRB) approval was obtained or equivalent
guidelines followed in accordance with the Helsinki Declaration of 2000 up-
date on human experimentation must be stated; if not, an explanation must
be provided. The cover letter must contain address, telephone, fax and the
e-mall address of the corresponding author.

Manuscript Specifications

Abstract

All manuscripts in Turkish should be accompanied by an abstract in English
language. An abstract in Turkish is not required for manuscripts written in
English. The structured abstract(s) should present the purpose of the study,
material- methods, results and conclusions. This must contain fewer than
250 words in a structured format.

Key Words

Below the abstract provide up to 6 key words or short phrases. Do not use
abbreviations as key words.

Introduction

State concisely the purpose and rationale for the study and cite only the
most pertinent references as background.

Material and Methods

Describe the plan, the patients, experimental animals, material and con-
trols, the methods and procedures utilized, and the statistical method(s)
employed. Address “Institutional Review Board” issues as stated above.
State the generic names of the drugs with the name and country of the
manufactures.

Results

Present the detailed findings supported with statistical methods. Figures
and tables should supplement, not duplicate the text; presentation of data
in either one or the other will suffice. Emphasize only your Important ob-
servations; do not compare your observations with those of others. Such
comparisons and comments are reserved for the discussion section.

Discussion

State the importance and significance of your findings but do not repeat
the details given in the Results section. Limit your opinions to those strictly
Indicated by the facts in your report. Compare your findings with those of
others. No new data are to be presented in this section.

References

Number references in Arabic numerals alphabetically starting with number
“(1)”. The numbers should be written in parentheses at the end of sentenc-
es. Use the form of the “Uniform Requirements for Manuscript Submitted
to Biomedical Journals” (http://www.amaassn.org/public/peer/wame/uni-
form.htm). List all authors, If authors are more than six, use “et al”. Journal
titles should conform to the abbreviations used in“Cumulated Index Medi-
cus”.

Examples:

Journals

1. Dilaveris P, Batcvarov V, Giafalos J, et ai. Comparison of different methods
for manual P wave duration measurement in 12 “ lead electrocardiograms.
Pacing and Clin Electrophysiol 1999; 22:1532-8.

Book chapter;

1. Schwartz PJ, Priori SG, Napoiitano C. The Long QT Syndrome. In: Zipes DP,
Jalife J, eds. Cardiac Electrophysiology. From Cell to Bedside. Philadelphia:
WB Saunders Co, 2000:597-615.

Tables and Figures

Tables and figures should work under “Windows”. Color figures or gray-
scale images must be at least 300 dpi. Figures using “Miff”, “* jog” or “* pdf”
should be saved separate from the text. All tables and figures should be
prepared on separate pages. They should be numbered in Arabic numerals.
Each table must have a title indicating the purpose or content of each table.
Each figure must have an accompanying legend defining abbreviations or
symbols found in the figure.

Revisions

Revisions will be sent to the corresponding author. Revisions must be re-
turned as quick as possible in order not to delay publication. Deadline for
the return of revisions is 30 days. The editorial board retains the right to
decline manuscripts from review if authors’ response delay beyond 30 days.
All reviewers’ comments should be addressed and revisions made should
be started with page and line of the text. Send a highlighted copy indicating
the revisions made and a clear copy of the revised manuscript. Authors are
responsible for the truth of presented data and references. Editor-In-Chief
has the right to withdraw or retract the paper from the scientific literature in
case of proven allegations of misconduct



Koru Proceedings

Icindekiler
Deneysel Caligma / Experimental Study

The Effect of Momordica Charantia Extract on Gene Expression in Wound Healing
Momordica Charantia (Kudret Nar) Ekstraktinin Yara Iyilesmesindeki Gen Ekspresyonu Uzerine Etkisi

Zehra Dilsad Coban, Ertan Altayl, Halide Demir, Ozgiir Kiligarslan, Cumhur Gég¢miis, Funda Sahingéz, Burgin Atasoy,
Mehmet Borga Tirpan, Emre Cavana, SEfik GUIAN ..ot aees 1

Klinik Aragtirmalar / Clinical Researches

Celon Radiofrequency Versus Coblator, Alone Or With Adenoidectomy
Adenoidektomi Egliginde veya Yalniz Yapilan, Celon Radyofrekans ve Koblator Uygulamalarin Karsilastirimast

Osman Fatih Boztepe, Taylan Giin, Ozer Erdem Giir, Nuray Bayar Muluk, Cemal CINgi .....urceeeeuereeeessmmeressesseneessesseseesssssessessssssnseees 8
Serum Protein Elektroforez ve Immiinfiksasyon Elektroforez Istem Endikasyon Uyumu ve Sonuglar1 Bir Hastane
Deneyimi

Serum Protein Electrophoresis & Immunofixation Electropheresis Results And Request Indications’ Compliance

A Hospital Experience

Cigdem Sénmez, Nedim Akkaya, Aysegiil Oztiirk Kaymalk, FEVZi AITUNTAS ..ouvveerrreerneeeeeseseesseseesssseessessssssseesssesssssssssssssesssssssssssnssssssnns 18
Outcomes of Delivery: A 2 Year Experience

Dogum Sonuglarimiz: 2 Yillik Deneyim

Askin Evren Giiler, Ozgiir Kogak, Hiiseyin Pehlivan, Erhan Aktiirk, Ahmet Ozek, Billent Cakmak. ......eeceeeeseeeeveesneeeeessnseeeeeennns 24

Ogrenci Caligmasi / Student Study

The Appropriate Selection Of Laboratory Animals In Experimental Investigations Through Comparison Of Human
Anatomy And Physiology
Deneysel Calismalarda Insan Anatomi ve Fizyolojisi Géz Oniinde Bulundurularak Uygun Hayvan Segimi

Emine Ecem Cakir, Cemnur Tancil, Fuat Cem Baskan, Mehmet Farsak, Dilan Karsiyaka, Haydar Cem Harbiyel,
Vural Hamzaoglu, Hakan Ozalp, Onur Ismi, Berktug Bahadir, Can Mehmet Eti, TAMET YENET wuuuuurrveveeeessssnenreeessssssssssssnsssssssssssns 29

Derlemeler / Reviews

Yenidogan Infantta Preeklampsinin Etkileri
Effects of Preeclampsia on The Newborn Infant

Sehribanu ISTK, Ciineyt TAYMAN , Ufuk CAKIR, Halil Ibrahim YAKUT, Sefife Suna OGUZ ..ccvrnrrrveveeeensssssnnnnsseessssssssssnsenee 35
DNA Hasar1 Tamiri ve Iligkili Insan Hastaliklari

DNA Damage Repair and Related Human Diseases

Pelin Telkoparan, GOKRAN YIIAIZ ..o bbb bbb 42

Olgu Sunumlari / Case Reports

Facial and Hypoglossal Paresis Following Dental Local Anesthesia: A Case Report
Dental Lokal Anesteziyi Takiben Gelisen Fasial ve Hipoglossus Parezisi:Bir Olgu Sunum

Esin Yalgtkaya, Mustafa Mert BASAIAN .......cociiiiiiiiiiiiic et 48
Severe Amiodarone-Induced Pulmonary Toxicity: A Case Report and Review of Literature
Amiodarona Bagl Ciddi Pulmoner Toksisite:Bir Olgu Sunumu ve Literatiir Derlemesi

Ozcan Ozdemir, Mohammed Ziacitorbati , Ahmet Altay Sahin, Ferhat BYHP KOCA w.uuurreeemmereeemnneeesesmesessssssseesssssssesssssssssesssssnsseees 53



21-25 KASIM

2016

ANTALYA

JSAL KOKU KONGRESI

Uluslararasi katilimii

lletisim

www.dermaneturk.com
esinyalcinkaya@koruhastanesi.com
esinkbbesin@gmail.com



Deneysel Calisma / Experimental Study

Koru Proceedings

The Effect of Momordica Charantia Extract on Gene Expression in

Wound Healing

Momordica Charantia (Kudret Nari) Ekstraktuun Yara Iyilesmesindeki Gen

Ekspresyonu Uzerine Etkisi
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;Gii//mﬂe Military Medical Academy, Department of Medical Biology, Ankara Turkey
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ABSTRACT

Objective: Momordica charantia is traditionally used in
Anatolia for a wide range of diseases from stomach to burns.
In our study, usage of momordica for wounds and burns
make us to interest possible wound and burn healing effects
of it. We investigated possible effects of momordica on the
wound and burn models of mice and evaluated expression
changes of VEGFA, VEGIB, VEGFC, FGF2 and EGF
genes.

Materials and Methods: In our study, experiment
and control groups were designed for both wound model
and burn model. Healing effects were compared clinically
between control groups with both wound model and burn
model. After that, tissue samples were obtained from wound
model and burn model animals. RNA isolation and cDNA
synthesis were done and gene expression changes were evalu-
ated with Real-time PCR (rPCR) method.

Results: Clinical evaluation showed that wound closure and
healing effect of momordica were better in wound model
(p<0.05) but results in burn model they were not different
from control group (p>0.05). All gene expressions were el-
evated in wound model (p<0.05), but in the burn model, gene
expression levels of VEGFB, VEGFC and EGF were not
statistically different from control group (p<0.05).

Conclusion: Due to our tesults, we can say momotdica
has a positive wound healing effect and this effect occurs via

OZET

Amacg: Kudret nar- act kavun (Momordica Charan-
tia) Anadoluda
rahatsizliklarindan yaniga kadar farkli nedenlerle yaygin olarak

yuzydlardir  geleneksel —olarak  mide
kullanilmaktadir. Calismamizda farede olusturulacak yara ve
yanik modellerinde act kavunun yara ve yanik iyilesmesine
ve alinacak doku o6rneklerinde VEGFA, VEGFB,VEGFC,
FGF2 ve EGF genlerinin ekspresyon diizeylerine etkisini or-

taya koymayt amacladik.

Yontem: Calismamizda hem yara modeli hem de yamik
modeli icin deney ve kontrol gruplart olusturuldu. Calisma
sonunda 6ncelikle klinik agidan yara ve yanik iyilesme diizey-
leri karsilastirildi. Daha sonra yara ve yanik bolgelerinden
doku 6rnekleri alindi. Alinan doku 6rneklerinden RNA izola-
syonu ve cDNA sentezi yapilarak gen ekspresyon degisimleri
Real-time PCR (tPCR) yontemi ile degetlendirildi.

Bulgular: Calisma sonucunda klinik degetlendirmelerde
yara modeli olusturulan gruplardan deney grubundaki yara
iyilesmesinin kontrol grubuna gére daha iyi oldugu (p<0.05),
yanik modeli olusturulan grupta ise kontrol grubuna gére
iyilesme acisindan bir fark olmadigt bulundu (p>0.05). Gen
ekspresyon degisimlerine bakildiginda, yara modeli olugturulan
gruplarda deney grubundaki tim genlerin ekspresyon diizey-
lerinin kontrol grubuna gére arttigt bulundu (p<<0.05). Yanik
modeli olusturulan gruplarda ise VEGFB, VEGC ve FGF
genlerinin ekspresyonu kontrol grubuna goére istatistiksel

Sorumlu Yazar :
Zehra Dilsad Coban

Gllhane Askeri Tip Akademisi,Medikal Biyoloji B6liimdi,Ankara, Tlrkiye
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VEGFA, VEGFEB, VEGFC, FGF2 and EGF genes. But mo-
mordica has no effect on burns. Our study is valuable for
guiding possible future studies about momordica.

Key Words: Momordica charantia, wonnd healing, gene expression

olarak anlamli 6l¢tide farklilik géstermedi (p>0.05).

Sonuc: Calismamizda kudret natinin yara iyilesmesine olum-
lu etkisinin oldugu ve bu etkisini VEGFA, VEGFB, VEGFC,
FGF2 ve EGF genlerinin ekspresyonlarint arttirarak yaptigt,
ancak yanik iyilesmesinde boyle bir etkisinin olmadigt bulun-
du. Calismamiz kudret narinin insan sagligina yararli olmast
maksadiyla yapilacak diger ¢alismalara 6nciliik yapmast baki-
mindan degerlidir.

Anabtar Kelimeler: Momordica charantia (kudret nari), yara
iyilesmest, gen ekspresyonu

INTRODUCTION

Momordica charantia, also known as bitter melon, is a tropi-
cal and subtropical vine of the family Cucurbitaceae, widely
grown in Asia, Africa, and the Caribbean for its edible fruit,
which is extremely bitter. Bitter melon has been used in var-
ious Asian and African herbal medicine systems for a long
timel,2 In Turkey, it has been used as a folk remedy for a va-
riety of ailments, particulatly stomach complaints3. In tradi-
tional medicine of India different parts of the plant are used
to relieve diabetes, as a stomachic, laxative, antibilious, emetic,
anthelmintic agent, for the treatment of cough, respiratory
diseases, skin diseases, wounds, ulcet, gout, and theumatism4.
In a manuscript, Yesilada et al. (1999) were studied the an-
ti-Helicobacter pylorti effect of the momordica extracts which
are used in folk medicine by using the agar dilution method.
They found that momordica extracts were effective on the
clinical isolates of H. pyloti strains>. Momordica charantia con-
tains many biological active molecules, such as momordicin
I, momortdicin II and cucurbitacin B6. Despite of these find-
ings, studies on the effect of Momordica charantia on wound

healing are limited.

Wound healing is a regeneration and recreation process of
the skin or another organ after an injury. Wound healing pro-
cess has four grades; homeostasis, inflammation, prolifera-
tion and remodeling’. The most active grade is proliferation
phase. This phase includes angiogenesis, collagen depositing,
granulation tissue forming, epithelialization and wound con-
traction. During angiogenesis vascular endothelial cells forms

new blood vessels. Fibroblasts grow up and contribute fibro-

2 Koru Proceedings

plasias and formation of granulation tissue. Re-epithelializa-
tion begins in the epidermis and the wound area begins to
full with new tissue8. In the second part of our study, we
investigated the possible effect of Momordica charantia on the
genes especially active in the proliferative phase of wound

healing process?.

In our study, thus we created both control and study groups
for wound model and burnt model of mice. For the first part
of study, the levels of healing of these areas were compared
clinically. The tissue samples were collected from the wound
and burnt areas for comparing the gene expression differenc-
es. The expression profiles of VEGFA, VEGFEFB, VEGFC,
FGF2 and EGF genes from the tissues of the wound are-
as were analyzed with Real-time Polymerase Chain Reaction
(RT-PCR) method.

MATERIAL AND METHODS

This study was designed due to Giilhane Military Medical
Academy, ethic council decision (20/10/2013-13-117). The
project was granted by Giilhane Military Medical Academy,
Health Science Institute (GATA-AR2013/44).

Prepearing the “Momordica charantia” Solution;

“Momordica charantia” solution was prepared by using tradi-
tional methods (Fruit part of Momuordica charantia was minced
and mixed with olive 0il)10. The extract includes momordicin
I and II, cucurbitacin B11 and the other terphenoidecom-
pounds (momordicin-28, momordicinin, momordicilin, mo-
mordenol and momordol), bioactive glikozides (momordin,

Charantin, charantosides, goyaglycosides, momordicosides)
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6,12,13,14,15. The extract was applied twice a day to the wound-

ed and burnt areas.
Preparing the wounded areas:

Fourteen mice were assigned into two different groups. Seven
mice were used for control group (group 1) and seven mice
were used for study group (group 3). In each group, sterile
cuts were carried out for ensuring clean wounds. The cuts
were sutured and the wounded areas were clearly dressed16.
In the control group daily dressings were applied only. In
study group, “Momordica charantia” solution was applied twice

a day for one week.
Preparing the burnt areas:

Fourteen mice were assigned into two different groups. Seven
mice were used for control group (group 2) and seven mice
were used for study group (group 4). In each group, sterile
burns (first and second degree) were carried out for ensuring
clean wounds. In the control group daily dressings were ap-
plied only. In study group “Momordica charantia’ solution were

applied twice a day till for one week.

Assessment of wound healing in wounded and burnt

areas:

The wound healing areas of the mice in the control and the

study groups were evaluated clinically.

Tissue sample preparation: In the 7th day of study, the
wounded and burnt areas of control and study groups were
completely collected for RNA isolation. At least one mouse

from every group was left alive for final comparison.

RNA isolation from tissue samples: After thawing the tis-
sue samples taken from control group and study group in the
liquid nitrogen, RNAs were isolated according to the man-
ufacturer company’s method (NucleoSpin RNA-Machenery
Nagel).

Revers Transcription Polymerase Chain Reaction (RT-PCR):
The obtained RNAs were converted to cDNAs by reverse
transcriptase by using RT-PCR method according to the man-
ufacturer’s method (RevertAid First Strand cDNA Synthesis
Kit - Life Technologies- Fermantas)12. The PCR conditions
were 42° 60°, 70°5” and the final volume was 20 pl for each

run.

Real Time Polymerase Chain Reaction (RT-PCR): The cD-
NAs were used as master for RT-PCR. In the procedure, the
primers of EGF, I’EGF, PDGF and FGF were used. Primer

lists were taken from Primer Bank (http://pga.mgh.harvard.
edu/primerbank). As house-keeping gene, B-actin was used.
Each reaction was performed as 20 pl final concentration (10
ul Mastermix, 5 ul DNA, 0,5 ul primer, 4 ul H20) (SYBR®
Green PCR Master Mix- Roche Life Science). RT-PCR condi-
tions were 55° for 45 cycles. The gene expression alterations
were evaluated with relative quantification method with Ro-

che Applied Sciences LightCycler 1.5 software program.

Statistical Analyses: Chi-Squate test for wound healing evalu-
ation and Student T-Test for RT-PCR evaluation were used.

RESULTS

Group 1 and 3 were evaluated together as wound healing

group. Group 2 and 4 were evaluated as burn healing group.

In our study, the healing effect of Momordica charantia was
evaluated on wound and burn models clinically. The wounds
were evaluated macroscopically in each group. Due to the
results, in the wound healing group; the wound healing pro-
cess was better than the control group (group 1) in the study
group (group 3) (Figure 1). But in the burn healing group; the
healing process was found similar in the control group (group
2) and the study group (group 4) (Figure 2). In the second
part of our study, we evaluated the effects of Momordica cha-
rantia in a molecular view. In our study the gene expression
levels of VEGEA, VEGFB, VEGFC, FGF2 and EGF were
studied in each group.

In the wound healing group, the expression levels of VEGFA
were found approximately 2,37 in the study group whereas
0,58 in the control group. IV'EGFB gene expression levels
were 4,29 in the study group and 0,963 in the control group.
In the study group, the gene expression level was found 43,71
for IV’EGFC gene. It was found 1,17 in the control group.
The expression levels of FGF2 was found 0,14 in the study
group and 0,03 in the control group. It was found 1,13 for the
expression levels of EGF gene in the study group as it was
found 0,49 in the control group (Table 1).

Cilt/Volume 6, Sayi/Issue 1, Nisan/April 2016 3
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Figure 2: Clinical effect of momordica on control group (group 2, A) and the study group (group 4, B)

Table 1: The gene expression values (+ standard de-
viation) in each group

Wound Burnhealing Wound Burnhealing
healing conttol group healing study
control group (group 2) study group | (group 4)
(group 1) group | (group 3)
VEGFA | 0,58%0,11 2,08+0,02 2,37£0,03 2,00£0,11
VEGFB | 0,9310,22 3,85+0,09 42910,01 2,75+0,12
VEGFC | 1,17+0,12 406£0,11 43,71120,12 3,10£0,13
FGF2 | 0,03%0,15 0,12£0,08 0,14£0,11 0,13£0,22
EGF 0,4910,34 1,12£0,11 1,13£0,22 0,08+0,22

Due to our findings, the expression levels of IV'EGEA, IV'EG-
FB, VEGFCFGF2 and EGF genes increased significantly
in the study group according to the control group (p<0.05)

(Figure 3).
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In the burn healing group, the expression level of "EGEA
was found approximately 2 in the study group whereas 2,68
in the control group. I'EGFB gene expression levels were
2,75 (in the study group) and 3,85 (in the control group). For
IVEGFC gene, 3,1 and 4,06 were found in the study and the
control groups respectively. The expression levels of FGF2
was found 0,13 in the study group and 0,12 in the control
group. For EGF gene, 0,68 and 1,12 were found in gene ex-
pression results in the study and the control group (Table 1).

Due to our findings, there was no significant difference be-
tween control and study group for the expression levels of
VEGEA, VEGEB, VEGFC,FGF2 and EGF genes (p>0.05)

(Figure 4).



M. Charantia Extract in Wound Healing

Figure 3: The gene expression differences in wound healing group (red bars) compared to controls (blue bars).
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Figure 4: The gene expression differences in burn healing group (red bars) compared to controls (blue bars).
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DISCUSSION

Momordica charantia is a plant the family Cucurbitaceae, known
as bitter melon. It is used for various diseases from stom-
ach to burn traditionally!l. In cancer treatment, bitter melon
leaf extract is particularly used; the extract has been shown to
cause apoptosis in cancer cells and caspase dependent mito-

chondtial ways!7. Momordica charantia is used for nematode in-

fections as a folkloric medicine in Togo. Beloin at al. reported
that momordicins I and II (obtained from momordica leaf)
have anthelmintic properties!8. Bitter melon is used for treat-
ing malaria in all South Asian countries, Panama and Colom-
bial9. It is also used traditionally against viral diseases such as
chickenpox and measles in Togo. Experimental studies have
revealed that this plant occurs resistance against human im-

munodeficiency virus (HIV) and herpes virus20,21. One of
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the content of Momordica charantia named MAP30 (Momordi-
ca anti-HIV protein, 30 kDa) is known to be effective against
the HIV virus agent. Sun et al. described that it reduces the
formation of Kaposi's sarcoma, caused by AIDS22. Gadang
et al. explained that momordica might increase the expres-
sion of "peroxisome proliferator-activated receptor-y gene"
at the fatty tissue and reduces the effects of metabolic syn-
drome through NF-kB23. Sridhar et al. demonstrated that the
insulin resistance, insulin sensitivity and glucose tolerance was
increased in rats fed with Momordica charantia®*. Tan et al. re-
vealed that Momordica charantia has a healing potential in diabe-
tes and obesity2>. Vardi et al. studied the effect of momotdica
extract on blood sugar. They found that it was reduced the
effects of diabetes on blood glucose in diabetic mice26. All
these studies suggest that Momordica charantia might be used in
the treatment of diabetes mellitus?7. Krawinkel et al. found
antioxidant molecules in momordica. It is known that antioxi-
dants are important in maintaining the stability of the cell and
prevent cancer development in humans28. Momordica charantia
is widely used in Turkey for the treatment of gastric diseases
and wound healing. Yesilada and his colleagues have found
that it may be useful in the treatment of peptic ulcet3. So, we
aimed to observe the effects of wound healing in Momordica
charantia application in mice. We also tried to investigate its

possible effects on the expression of several selected genes.

Wound healing is a process of the skin or to the self-renew-
al and repair after damage to any other organs!2. There are
four stages of healing; homeostasis, inflammation, prolifera-
tion, and formation of new (remodeling). It regulates many
pathways that play a role in the repair of the damage came
in many complex biochemical processes occur after scar
formation. Damage formation of platelets in the first few
minutes arrives at the damaged tissue, they aggregate as acti-
vated. Thus the coagulation cascade activates, stops bleeding
(homeostasis). In the inflammation stage of wound, bacteria
and cell debris are removed by phagocytosis by leukocytes. At
the wound site, cell migration and division are activated by
PDGEF from platelets. After this stage, the proliferation phase
is passed. Proliferation phase includes angiogenesis, collagen
deposition, granulation tissue formation, epithelialization and
wound contraction?’. In angiogenesis, vascular endothelial
cells form new blood vessels. Fibroblasts grow and contrib-
ute to the formation of granulation tissue and fibroplasia. In
addition, they provide plenty of extracellular collagen and
fibronectin release by editing the matrix. So wound re-epi-

thelialization of the area is started and the epidermis starts
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to fill with new tissue. In wound contraction, myofibroblasts
narrow the lip wound. Wound lips combined with apoptosis
of unnecessary cells. Collagen fibrils rearranged the in the
tense region in remodeling stage. Too many cells are removed
by apoptosis. Wound healing process is quite complex and
delicate embodiment. In this stage if there is any pause or any
error, the healing process leads to pootly healed (Scars left)
ot badly healed scars!2. In the proliferative phase of wound
healing, the VEGF gene family with associated genes such
as epidermal growth factor (epidermal growth factor-EGF),
platelet derived growth factor (platelet derived growth fac-
tor-PDGF), fibroblast growth factor (fibroblast growth fac-
tor- FGF) and transforming growth factor (transforming
growth factor-TGF) play an active role!3. Complete and
uniform amount of wound healing depends on releasing of
these factors at proper amount and proper time and commu-
nication with the other growth factors. In this study the effect
of Momordica charantia application wound and burn healing
in was examined. So, we found that Momordica charantia has a
healing effect on wounds, but has no healing effect on burns.
The healing effects of Momordica charantia on wounds support
literature findings5:13. The absence of the healing effect in

Momordica charantia treatment on burns is an original finding;

The gene expression levels of 'EGEA, 'EGEFB, VEGFC,
FGF2 and EGF genes were found significantly increased in
wound healing group, showing the healing effect of Monor-
dica charantia on wounds (Table 1). These results support the
healing effect of Momordica charantia on wounds, observed by
clinically. Thus, the molecular gene expression results are val-
uable for showing the healing promoting effect of momordi-

ca via inducing angiogenesis in wound areas.
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ABSTRACT

Objective: The efficacy of radiofrequency tonsil ablation
of the pediatric population were investigated.

Metbods:79 patients (46 males and 33 females) with grade
3-4 tonsillar hypertrophy*concurrent adenoid hypertrophy
were included. Groupl: Celon radiofrequency, Group2:Ce-
lon Radiofrequency+adenoidectomy, Group3: Coblator , and
Group 4: Coblator+adenoidectomy were applied. The intet-
tonsillar distance-ITD) was measure. Pain assessment was
made at postoperative (PO) period by Wong Baker Faces Pain
Rating Scale (WBEPRS).

Results: ITD of groupl was significantly higher than
group2; group4 at PO-1st week and 1-12th months. Similarly,
ITD of group3 was significantly higher than group2; group4
at PO-1st day, PO-1st week and 1-12th months. In Celon
group, significant enlargement of air passage was detected
after 7 days of the operation, whereas in Coblator group it
was just at the 1st postoperative day and so on.

Conclusion: In carly postoperative period and at 1st year
controls, Coblator device caused more improvement air pas-
sage compated to Celon group.

Key words: Olmpus Celon, Coblator 11, radiofrequency, tonsil
ablation, adenoidectomy.

OZET

Amacg: Pediyatrik hasta grubunda, radyofrekans tonsil ab-
lasyonun etkinligi arastirilmistir.

Yontemi: 79 hasta (46 erkek, 33 kadin) ¢alismaya dahil edil-
di. Hastalarin tamaminda grade 3 veya 4 tonsil hipertrofisi
ve\veya adenoid hipertrofisi mevcuttu. Grup1: Celon radyof-
rekans, Grup 2: Celon Radyofrekans+adenoidektomi, Grup
3: Koblator, ve Grup 4: Koblator+adenoidektomi uygulama-
lart yapildi. Tonsiller arast mesafe dl¢tuldd. Agrt degerlendir-
ilmesi ise Wong Baker Faces Agr1 Degerlendirme Skalasi(WB-
FPRS) ile yapildu.

Bulgular: Tonsiller arast mesafe, Grup 1'de, Grup 2 ve
Grup 4'e oranla postoperatif 1. hafta ve 1. ve 12. aylarda
anlamli olarak fazla idi. Benzer olarak tonsiller arast mesafe,
Grup 3’te Grup 2 ve Grup 4’c oranla, postoperative 1. giin, 1.
ay ve 1 ve 12. aylarda anlamli olarak fazlaydi. Celon grubun-
da, hava pasaji postoperative 7. giinde anlamli olarak acilmust1.
Koblator grubunda ise 1. giinde ganlamli hava yolu aciklalig
izlendi.

Sonuc: Erken postoperatif dénem ve kontrolleme kabla-
tor grubunda celon grubuna gére daha iyi hava yolu ag¢ikligt
saglandi.

Anabtar kelimeler: Olympus Celon, Coblator 11, radyofrefeans,
tonsil ablasyon, adenoidefton.

Sorumlu Yazar :

Taylan GUN

Ankara Medlical Park Hastanesin KBB Klinigi
E-posta: taylangun@gmail.com
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INTRODUCTION

Tonsillar hypertrophy can lead to symptoms of upper air-
way obstruction such as apnea, dysphagia and dysphonia in
children and adults!. Besides traditional tonsillectomy, there
are many options in the treatment of obstructive tonsillar
hypertrophy like laser, electrocautery, cryotherapy, suction
diathermy, monopolar and bipolar diathermy, radiofrequency
ablation, and Coblation technology. Whereas there is still no
consensus on the optimal technique. All of the techniques
were designed to solve the problems and to reduce the major
morbidities like postoperative dehydratation, pain and bleed-
ing?2.

Three basic surgical procedures were defined for the treat-
ment of tonsillar hypertrophy: (1) Completely excision of
tonsil by dissection from tonsillar capsule (tonsillectomy), (2)
near-total removal of tonsils by maintaining tonsillar capsule
and an amount of tonsillar lymphoid tissue (subtotal/partial
tonsillectomy), and (3) reduction of tonsillar lymphoid ele-
ments by maintaining the surface mucosa of tonsil3.

While eliminating the symptoms of obstructive tonsillar hy-
pertrophy, all of these techniques carry the risk of varying
amounts of pain, dysphagia, and bleeding#-¢. Radiofrequen-
cy provides a reduction of the total soft tissue volume of
tonsils in a period of 4-6 weeks and has a significant number
of advantages compared to the procedures of total and par-
tial tonsillectomy?:8.

This technique usually well-tolerated with minimal postop-
erative pain, dysphagia and less risk of bleeding; and can
be performed under local anesthesia. Return to the daily life
may be possible in 1-2 days. Additionally, satisfactory chang-
es have also been reported in improvement in daytime sleepi-

ness, snoting, sound quality,swallowing and throat irritation”.

There are different radiofrequency devices, used for this
purpose: Somnus (Gyrus), Entec Coblator, Ellman, Celon
(Olympus) are some of them. Each device basically works
on the same principle but the heat energy produced and fre-
quency range varies3. Celon and Coblator are devices which
produce low heat and target minimal penetration and damage
to surrounding tissue. These devices work near radiofrequen-
cy energy ranges. However, Celon runs as energy-controlled,
but Coblator is not energy controlled and produces less heat
to the surrounding tisssue compared to the other radiofre-

quency energy technologies.

In this study, we aimed to investigate the efficacy and post-op-
erative results of radiofrequency tonsil ablation of the pediat-
ric population. Two different devices of Celon and Coblator

were used; and efficacy on treatment outcomes were evalu-
ated.

MATERIAL AND METHODS

This retrospective study was designed to investigate the dif-
ference between Celon and Coblator radiofrequency devices
used for tonsil ablation. The data was obtained for 2007-2011
years in Antalya Private Anadolu Hospital and Antalya Pri-
vate Medisu Hospital. The study was approved by Antalya
Training and Research Hospital, Clinical Trials Ethics Com-
mittee (N0:55/8, Date: 26.02.2015)

Subjects

Retrospective data of 79 patients (46 males and 33 females)
admitted ENT Clinics with complaints of snoring and ton-
sillar hypertrophy were included into the study. There were
no recurrent tonsillitis history. Tonsillar size was graded on
0-5 scalel0; and grade 3-4 tonsils were included: (Grade 0: 0
tonsils can not be seen even when lateralized anterior plica,
Grade 1: tonsils can be seen when lateralized anterior plica,
Grade 2: tonsils can be seen in the level of the anterior pli-
ca, Grade 3: tonsils located between the midline and anteri-
or plica, but closer to anterior plica, Grade 4: tonsils located
between the midline and anterior plica, but closer to midline,
Grade 5: tonsils classifed as the kissing tonsils10. In the pres-
ent study, Grade 5 tonsils were not included into the study
due to the risks of edema and obstruction postoperatively.
Adenoid size was determined by endoscopic view and the
children with over than 50% obstruction of the choana bilat-
erally were underwent adenoidectomy.

There were 4 groups. In all groups, grade 3-4 tonsillar hy-
pertrophy; and in groups 2 and 4, adenoid hypertrophy was
present:

Group 1: Celon radiofrequency (n=13): There were 7 males
(53.8%) and 6 females (46.2%) with a mean age of 10.8412.30
years.

Group 2: Ceclonradiofrequency+adenoidectomy (n=28):
There were 18 (64.3%) males and 10 (35.7%)

females with a mean age of 7.46%1.66 years.
Group 3: Coblator (n=11): There were 7 (63.6%) males and 4
(36.4%) females with a mean age of 11.00£1.78 years

Group 4: Coblator+adenoidectomy (n=27): There were 14
males (51.9%) and 13 (48.1%) females with a mean age of
7.33%+1.77 years

Children with acute respiratory infections for last month;
having pulmonary and/or neurological diseases, or craniofa-
cial abnormalities were not included into the study.

This study was conducted in accordance with Helsinki Dec-
laration!1.
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METHODS

Anestesia and postoperative medication

All surgical procedures were performed under general an-
esthesia. Iv induction, with 5-7 mg / kg thiopental, 1.0-2.0
mcg / kg fentanyl, 0.1 mg / kg vecuronium using orotracheal
intubation was performed. Anesthesia was maintained by ni-
trogen protoksid 50%, 50% oxygen and was maintained with
1% Isoflurane. Spiral tube intubation was used in all patients.
Post-operative analgesia was given in every 6 hours period of
15 mg / kg paracetamol All patients received postoperatively
1 week 50 mg / kg per day in two doses of ampicillin and sul-
bactam at first day and methylprednisolone was administered
1 mg / kg in a single dose.

Surgical method

In this study, the Olympus Celon radiofrequency device
(Olympus Corporation, Teltow, Germany) and Coblator 11
device (Arthrocare Corporation, Austin, Texas,USA) were
used. Features of the devices were demonstrated on Table
1. In both groups of Celon radiofrequency and CoblatorIl,
6 to 8 applications were made to the two palatine tonsils us-
ing the soft palate probes. There was approximately 1 cm
distance from each application points. Attention was paid
to the establishment of the probes at submucosal region to
prevent mucosal damage. Similarly, penetration of the probe
to the tonsil capsule and muscular layer were denied. Oper-
ations carried out by the same operator (EB., 1st author of
the study).

Table 1: Features of the Olympus Celon Radiofre-

and recorded at the narrowest point preoperatively and post-
operatively (1st day, 1st week; 1st, 6 th and 12th months) in
milimeters by the second clinician. In patients with respirato-
ry tract infections, measurements were performed after all the

signs and the symptoms have improved.
Wong Baker Faces Pain Rating Scale (WBFPRS)

Pain assessment in patients was made in post-op petiod at in-
tervals of 6 hours in the 1st day; and between 2nd to 7th days,
once a day using Wong Baker Faces Pain Rating Scale (WB-
FPRS) (Figure 1). Evaluation was performed on 0-5 scale: 0:
No pain, 1: Little bit pain, 2: Little more pain, 3: Even more
pain, 4: Whole lot pain and 5: The worst pain.

Figure 1: Wong Baker Faces Pain Rating Scale (WB-
FPRS)

quency Device and Coblator II Device

Olympus Celon
Radiofrequency Device

Coblator II device

fal Y - =
G-.l.:? - L }
./ ~— s
0 1 2
No pain Little bit Little more
pain pain
\
-~ ¢ EE
3 4 5
Even more Whole lot The worst
pain pain pain

with this notice

Probe Prosleep plus Reflex ultra 55 plasma wand
Frequency | 300 khz-2 MHz 100-500 kHz

Heat <100 oC 40-70 oC

Application | Includes acoustic The tissue-specific power
of the feedback and application | Coblator applied for the
device is made in accordance period determined by the

operator. Applied for
20 -25 seconds.

All patients were followed up in the hospital for the first 24 hours

post-operatively. Analgesic requitements were also recorded.

Post-operative follow-up:

Air passage (Measurements of the Inter Tonsillar Dis-

tance-ITD)

The air passage between palatine tonsils ITD) was measured

10 Koru Proceedings

Statistical analysis: All study data were evaluated by “Sta-
tistical Packages for the Social Science” (SPSS) 16.0 program.
Kruskal Wallis Variance Analysis, Mann Whitney U Test with
Bonferroni adjustment, Chi-square test and Linear Regres-
sion Analysis (Backward LR) tests were used.

p<0.05 value was considered as statistically significant. When
Bonferroni adjustment was performed, padjusted <0.0125

was considered as statistically significant

RESULTS

Age, gender and treatment results of groups were shown on
Table 2. Between the groups 1-4, in terms of gender, there
was no statistically significant difference by Chi-Square test
(p> 0.05).
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Air passage between tonsils (ITD) were demonstrated at
pre-operative and post-operative (PO) (Ist day, 1st week, 1st
month, 6th month and 1st year) period (Table 2, Figure 2).
The difference between groups was analyzed by Kruskal Wal-

lis Variance analysis and there was significant difference be-

Figure 2: Intertonsillar distance values of groups

tween group 1-4 at all measurement items (p<<0.05). To find
the value which caused difference, pairwise comparisons were
performed by Mann Whitney U Test with Bonferroni adjust-
ment (Table 3)

30
T 25 =
E
E 20 . | | | oPreoperative
‘E BPO-1st day
o OPO-1st week
= 15 =
= OPO-1st month
g BPO-6th month
E 101 || | oPO-1styear
=
5 +— —
0 T T T
Celon RF Celon RF + Coblator Coblator+
Adenoidectomy Adenoidectomy
Table 2: Age, gender and treatment results of groups
Treatment Groups
Celon RF Celon + Coblator Coblator+
(n=13) Adenoidectomy (n=11) Adenoidectomy
(n=28) (n=27)
Meant Meant Meant Meant
Std. Dev. Std. Dew. Std. Dew. Std. Dev. P*
Age 10,84+2.30 7.46+1,66 11,00+1,78 733+1,77 0.000
n (%) n(%) n(%) n(%) pe*
Gender Male 7(53.8%) 18(64.3%) 7(63.6) 14(51.9%) P=0.642
Female 6(46.2%) 10(35.7%) 4(36.4) 13(48.1%) x2=0.216
Meant Meant Meant Meant
Std. Dew. Std. Dew. Std. Dew. Std. Dew. p*
§ Pre-operative 18,76+2.27 17,10+1,52 20,4540,93 17,20+1,84 0.000
5]
o PO-1st day 18,84+2,54 17,10£1,49 20,72+1,55 17,37£1,75 0.000
]
5 A | PO-1st week 22,69%3,06 21,14+1,86 23,09+1,13 19,92+1,70 0.000
=]
'g S PO-1st month 26,38+275 24,50%+1,62 26,45+1,29 23,74%+1,89 0.000
)
2 | PO-6th month 27,76%2,55 25,35+1,49 27,45+1,50 2533+1,88 0.000
Q
= PO-1st year 27,76+2,55 25,39+1,57 27,54+1,57 25,81%+1,59 0.000
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Table 2: Age, gender and treatment results of groups

Treatment Groups

Celon RF Celon + Coblator Coblator+
(n=13) Adenoidectomy (n=11) Adenoidectomy
(n=28) (n=27)
Median Median Median Median
(Min-Max) (Min-Max) (Min-Max) (Min-Max) p*
Analgesic stop time 3,0 (1.0-4.0) 3,0 (1.0-5.0) 2,0 (2.0-4.0) 3,0 (1.0-5.0) 0.174
PO-1st day 4,0 (2.0-6.0) 4,0 (2.0-6.0) 4,0 (2.0-6.0) 4,0 (0.0-6.0) 0.886
PO-2nd day 2,0 (2.0-4.0) 2,0 (2.0-4.0) 2,0 (2.0-6.0) 4,0 (0.0-6.0) 0.374
2 PO-3rd day 2,0 (0.0-4.0) 2,0 (0.0-4.0) 2,0 (0.0-4.0) 2,0 (0.0-4.0) 0.718
& PO-4th day 0,0 (0.0-2.0) 0,0 (0.0-2.0) 0,0 (0.0-4.0) 2,0 (0.0-4.0) 0.352
CBQ PO-5th day 0,0 (0.0-2.0) 0,0 (0.0-2.0) 0,0 (0.0-2.0) 0,0 (0.0-4.0) 0.759
PO-6th day 0,0 (0.0-2.0) 0,0 (0.0-2.0) 0,0 (0.0-0.0) 0,0 (0.0-2.0) 0.550
PO-7th day 0,0 (0.0-0.0) 0,0 (0.0-0.0) 0,0 (0.0-0.0) 0,0 (0.0-2.0) 0.829

*p : value shows the results of Kruskal Wallis Variance Analysis

**p : value shows the results of Chi-Square test
WBFPRS : Wong Baker Faces Pain Rating Scale

Air passage (ITD) of Celon group was significantly higher than those
of Celont+adenoidectomy; and coblator+adenoidectomy groups at
PO-1st week and 1-12th months. Similatly, air passage ITD) of

Table 3: Mann Whitney U Test with Bonferroni adjustment*

Coblator group was significantly higher than those of Celon+ad-
enoidectomy; and coblator+adenoidectomy groups at PO-1st day,
PO-1st week and 1-12th months (padjusted<0.0125) (Table 3).

Groups 1-2 Groups 1-3 Groups 1-4 Groups 2-3 Groups 2-4 Groups 3-4
Age z -3.873 -0.029 -3.873 -4.177 -0.395 -4.154
p** 0.000 1.000 0.000 0.000 0.693 0.000
Pre-operative z -2.866 -2.109 -2.407 -4.658 -0.146 -4.126
p** 0.004 0.047 0.016 0.000 0.884 0.000
PO-1st day z -2.228 2111 -1.960 -4.339 -0.662 -4.027
p** 0.026 0.041 0.052 0.000 0.508 0.000
PO-1st week z -2.688 -0.503 -3.554 -2.965 -2.343 -4.260
p** 0.007 0.649 0.000 0.003 0.019 0.000
PO-1st month | =z -2.831 -0.537 -3.277 -3.067 -1.420 -3.626
p** 0.004 0.608 0.001 0.002 0.156 0.000
PO-6th month| =z -3.136 -0.650 -3.007 -3.293 -0.009 -3.037
p** 0.001 0.531 0.002 0.001 0.993 0.002
PO-1st year z -3.074 -0.559 -2.695 -3.212 -1.021 -2.786
p** 0.002 0.608 0.007 0.001 0.307 0.005

*PO : Post-operative
**p : adjusted<0.0125 was considered as statistically significant
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In Celon group, significant enlargement of air passage at the
narrowest distance between tonsils (I'TD) was detected after 7
days of the operation, whereas in Coblator group significant
enlargement of air passage at I'TD at the narrowest section

was detected just at the 1st postoperative day and so on.

There was no significant differences between air passag-
es (ITDs) of Celon and Coblator groups; and Celon+ade-

noidectomy, and Coblator+adenoidectomy groups (padjust-
ed>0.0125) (Table 3).

Analgesic stop times; and Wong Baker Faces Pain Rating
Scale (WBFPRS) values at post-operative 1st-7th days of
groups 1-4 were shown as median on Table 2, Figure 3. There
was no significant difference between groups 1-4 by Kruskal
wallis Variance Analysis (p> 0.05).

Figure 3: Wong Baker Faces Pain Rating Scales (WBFPRSs) of the groups

N W

WBFPRS on 0-5 scale {median)
-

Celon RF +
Adencidectomy

Celon RF

bbbk

W PO-1st day

M PO-Znd day
m PO-3rdday
m PO-4th day
W PO-5th day
W PO-6th day
W PO-7th day

Coblator+
Adencidectomy

Coblator

By Linear Regression Analysis (Backward LR), the effecting
factors for each of the ITDs at PO-1st day to PO-1st year,
analgesic stop time and WBFPRSs at PO 1st to 7th days were
evaluated in all groups (Covariates: Age, gender, Celon RF
(Code 1), Coblator (Code 2) groups; adenoid vegetation con-
dition (Code 1: Present, Code 2: absent), group 1-4:Celon
RF (Code 1), Celon RF+adenoidectomy (Code 2), Coblator
(Code 3) and Coblator+adenoidectomy: Code 4; ITDs at all
measurement times, analgesic stop time, WBEFPRS results at
all days)

- Coblator versus Celon group: In Coblator group (Group3),
the air passage between tonsils ITD) was larger on the 1st
day and 1st year postoperatively compared to Celon group. In
this group, enlargement of the air passage occurs eatlier than
Celon group (Group 1). Whereas in Celon Group (group 1),
air passage between tonsils were larger at PO 1st week and
PO 6th month significantly (p<<0.05).

- PO air passage: In children with larger PO air passage (ITD)
at Ist year, the air passage were also higher at PO 1st week
and PO 6th month. Whereas, ITDs were lower at 1st month

(p<0.05). It shows that, air passage were enlarged at PO 1st
week; and probable reactionary enlargement of tissues after
RF applications, tonsil size got bigger at 1st month resulted
lower I'TDs. Fibrotic effect of RF become obvious again at

6th month and 1st year postoperatively.

- Analgesic stop date was lower in Coblator group (Group 3)
compared to Celon group (Group 1) (p<0.05).

- WBFPRSs were usually positively related to each other for
each days postoperatively. It means, the children had lower
pain at the 1st day PO, also had lower pain at the 2nd-7th
days PO (p<0.05).

- The presence of adenoid vegetation with over than 50%
obstruction of the choana bilaterally and underwent adenoid-
ectomy, felt lower pain via lower WBEFPRS results at 5th PO
day significantly (p<<0.05). It may be related that obstruction
at nasal breathing due to adenoid vegetation caused more dis-
comphort of the children; and after removal of adenoid tis-

sue, the releasing of nasal obstruction disappeared at 5th day.
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Table 4: The results of Linear Regression Analysis (Backward LR)*

Dependent variable Independent confounding factors P Beta
PO-1st day ITD Celon RF (Code 1), Coblator (Code 2) groups 0.026 0.141
Preoperative I'TD 0.000 0.496
PO-1st week ITD 0.000 0.404
Analgesic stop date 0.024 -0.128
PO-1st week ITD Celon RF (Code 1), Coblator (Code 2) groups 0.000 -0.232
Preoperative ITD 0.013 0.276
PO-1st day ITD 0.007 0.281
PO-1st monthI'TD 0.000 0.547
PO-6st month ITD 0.010 -0.673
PO-1st year ITD 0.027 0.515
PO-1st month ITD PO-1st week ITD 0.000 0.384
PO-6st month ITD 0.000 0.936
PO-1st year ITD 0.040 -0.333
WBFEFPRS-2nd day 0.023 -0.115
WBFPRS-4th day 0.022 0.115
PO-6st month ITD Celon RF (Code 1), Coblator (Code 2) groups 0.026 -0.054
PO-1st week ITD 0.006 -0.112
PO-1st month ITD 0.000 0.311
PO-1st year ITD 0.000 0.785
PO-1st year ITD Celon RF (Code 1), Coblator (Code 2) groups 0.001 0.089
PO-1st week ITD 0.004 0.132
PO-1st month ITD 0.048 -0.145
PO-6st month I'TD 0.000 1.008
Analgesic stop date Celon RF (Code 1), Coblator (Code 2) groups 0.016 -0.163
WBEPRS-1st day 0.004 0.263
WBFPRS-2nd day 0.001 0.343
WBFEFPRS-31d day 0.009 0.240
WBFPRS-7th day 0.026 0.162
WBFPRS-1st day WBFPRS-2nd day 0.011 0.307
Analgesic stop date 0.000 0.452
WBFPRS-2nd day WBFPRS-1st day 0.048 0.202
WBEPRS-4th day 0.040 0.208
WBFPRS-6th day 0.048 0.168
Analgesic stop date 0.002 0.362
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Table 4: The results of Linear Regression Analysis (Backward LR)*

Dependent variable Independent confounding factors P Beta
WBFPRS-3rd day WBFPRS-2nd day 0.023 0.260
WBFPRS-5th day 0.002 0.329
PO-6th month ITD 0.047 0.637
PO-1st year ITD 0.031 -0.720
Analgesic stop date 0.013 0.305
WBEPRS-4th day WBFPRS-2nd day 0.010 0.287
WBFPRS-5th day 0.000 0.387
PO-1st week ITD 0.048 -0.266
PO-1st month ITD 0.007 0.371
WBEFPRS-5th day WBFPRS-31d day 0.006 0.258
WBFPRS-6th day 0.004 0.257
WBFPRS-7th day 0.012 0.199
Preoperative ITD 0.032 -0.244
PO-6th month ITD 0.042 -0.581
PO-1st year ITD 0.024 0.665
Adenoid vegetation (Code 1: present, Code 0: absent), 0.037 -0.176
WBEPRS-6th day WBFPRS-2nd day 0.034 0.232
WBFPRS-5th day 0.000 0.478
WBEPRS-7th day WBEFPRS-5th day 0.002 0.387

*WBFPRS : Wong Baker Faces Pain Rating Scales

DISCUSSION

Radiofrequency is used in the treatment of snoring soft
palate, inferior turbinate, base of the tongue and the pala-
tine tonsils and in different periods of time and in different
ranges in order to ensute volume reduction’> 12-16, Cottchia
et all7 compared the results of temperature-controlled radi-
ofrequency (TCRF)+adenoidectomy and tonsillectomy-+ad-
enoidectomy in patients with polysomnography-proven
OSAS. Patients received an average of 12 application for
each tonsil, the average energy was 13681 j per treatment.
Two groups were compared in terms of weight loss and pain
after three months, no significant difference in both groups
compared with respiratory disturbance index (RDI) values.
TCRF has lower postoperative pain value, weight loss, and
analgesic need, time to return to normal diet. Snoring, swal-
lowing, speech disorder symptoms such as daytime sleepiness
improved in 1 month in both groups at the same level .

Aim of reducing the volume of tissue with radiofrequency

is to get comparable results and less morbibidity related to
other minimally invasive office based treatments. Ferguson
et all3 stated that the application of multiple lesions caused
more pain after the procedure compared to a solitary lesion,
but the increase in the amount of energy supplied caused
unplanned down-time away from work. They postulated that
multiple lesions were not increasing the complication rates
and multiple lesions were safe they suggested that the sub-
mucosal application to the soft palate with temperature-con-
trolled radiofrequency energy is the key to reducing compli-
cations and post-operative pain.

Nelson!8 provided an average of 75% reduction of tonsil
size in 1-year follow-up of radiofrequency. Most of the pa-
tients started to be fed with soft food postoperative 6hrs and
i 5 days, thay started the normal food. The average time
to return to normal daily activities was 3.9 days respectively.
3rd month polysomnography showed 84.2% reduction in the
apnea index. Nelson!? stated that total amount of energy to
target tissue and temperature can be determined with RF and
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this leads to less complications such as hemorrhage, edema,
and infection.

It has been shown that postoperative pain and low morbid-
ity is acceptable even with different radiofrequency devices
which have Different properties in different target tissues
causing volume reduction and varying amount of pain. com-
plete excision of the tonsils, extended tonsil volume reduc-
tion or partial ablation can be performed for hypertrophic
tonsils by using radiofrequency. At least one of them, tissue
volume reduction, a procedure that can be used in an office
environment’. Tonsil region is more easily be judged macro-
scopically after radiofrequency ablation in compatison to the
results of the base of the tongue and soft palate.

Temperature controlled RF is a safe and effective procedure
which provides significant improvement in symptoms and
oropharyngeal air column in adult patients. Reduction of
volume started at post-operative 4-6 weeks and continues un-
til weeks of 16-18. Pediatric population, however, the ques-
tion of whether it is highly effective in children population
as compated to the adult population also occurs$. In another
study with RF tonsil ablation in children have shown that
returning to normal activity and amount of analgesics used is
less than the adult population2.

In the present study, only pediatric patients were includ-
ed into study group; therefore the comparison is not pos-
sible with the adult group. We investigated the efficacy and
post-operative results of radiofrequency tonsil ablation of
the pediatric population. Two different devices of Celon and
Coblator were used. In two groups, only tonsil ablation by
Celon or Coblator were performed (Groups 1 and 3), where-
as in groups 2 and 4, adenoidectomy were also performed
besides RF tonsil ablation by Celon or Coblator.

Air passage (ITD) of Celon group was significantly higher
than those of Celon+adenoidectomy; and coblator+adenoid-
ectomy groups at PO-1st week and 1-12th months. Similarly,
air passage (ITD) of Coblator group was significantly high-
er than those of Celon+adenoidectomy; and coblator+ade-
noidectomy groups at PO-1st day, PO-1st week and 1-12th
months. In Celon group, significant enlargement of air pas-
sage at the narrowest distance between tonsils (ITD) was
detected after 7 days of the operation, whereas in Coblator
group significant enlargement of air passage at I'TD at the
narrowest section was detected just at the 1st postoperative
day and so on. There was no significant differences of the
ITDs between Celon and Coblator groups; and Celon+ade-
noidectomy, and Coblator+adenoidectomy groups. Analgesic
stop times; and Wong Baker Faces Pain Rating Scale (WBF-
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PRS) values at post-operative 1st-7th days of groups were
not different.

By Linear Regression Analysis (Backward LR), in Coblator
group (Group3), the air passage between tonsils (ITD) was
larger on the 1st day and 1st year postoperatively compared
to Celon group. In Coblator group, enlargement of the air
passage occurs earlier than Celon group (Group 1). Whereas
in Celon Group (group 1), air passage between tonsils were
larger at PO 1st week and PO 6th month significantly.

In children with larger PO air passage (ITD) at 1st year, the
air passage were also higher at PO 1st week and PO 6th
month. Whereas, [TDs were lower at 1st month. It shows
that, air passage were enlarged at PO 1st week; and probable
reactionary enlargement of tissues after RF applications, ton-
sil size got bigger at 1st month resulted lower I'TDs. Fibrotic
effect of RF become obvious again at 6th month and 1st year
postoperatively. Friedman, in their study, compared Somnus
and Entec RF devices and concluded that Entec device is

better for tonsil volume reduction and recovery2.

Nelson8 showed that a 3-month short-term follow-up study
of the tonsil with radiofrequency ablation in adult patients
resulted the expansion of the air passages at an average of
1.2 ¢cm, and minimal pain and dysphagia. In this study, all the
patients returned to the normal activities in a short period of
1-2 days. In another study, Nelson [9] evaluated results of the
12-month follow-up study and this time the airway expanded
as 1.7 cm at 3rd month, 1.8 cm at 6 months and 2.4 cm at 12

months with minimal pain and dysphagia.

Friedman? suggested that tonsil ablation with radiofrequen-
cy tissue volume reduction of 50% on average is difficult to
predict, such as 30 to 70%, and is a disadvantage of having a
wide range. In this study, painful periods of pediatric cohort
is 1.7 days and of adult group is 1.6 days respectively .

Analgesic stop date was lower in Coblator group (Group 3)
compared to Celon group (Group 1).-WBFPRSs were usually
positively related to each other for each days postoperative-
ly. It means, the children had lower pain at the 1st day PO,
also had lower pain at the 2nd-7th days PO. The presence of
adenoid vegetation with over than 50% obstruction of the
choana bilaterally and underwent adenoidectomy, felt lower
pain via lower WBFPRS results at 5th PO day significantly
(p<0.05). It may be related that obstruction at nasal breathing
due to adenoid vegetation caused more discomphort of the
children; and after removal of adenoid tissue, the releasing of
nasal obstruction disappeared at 5th PO day.

Babademez et all0 has determined the average painful peti-
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od is 1.3 day. In the same study, the mean airway width is
4.1 cm preoperatively and 2.5 cm postoperatively in 21% of
patients and the second session of application is needed . In
their study, a shorter painful period were observed in patients
treated with coblator than RF and laser therapy. Here, the
average time to radiofrequency contradicts other studies that
have been determined to be 5.2 days depending on the use
of double ablation probe and being explained further edema.

Back et al20 evaluated the RF ablation with MRI before and
after the therapy in 10 patients and showed 70% clinical im-
provement, 30% of the patients recommended tonsillectomy.
13.6% decrease in the average volume of tonsil (3.7 to 41.5)
showed. Day 2 provided an average return to normal daily
activities. In the present study, WBFPRS evaluation showed
that pain was “none” at 4th day in groups 1-3; and “none” at
5th day in group 4.

In our study, both devices caused improvement of the chil-
dren’s symptoms. In eatly postoperative period and at 1st
year controls, Coblator device caused more improvement air
passage compared to Celon group. If tonsil and adenoid hy-
pertrophy were present in the same child, enlargement of air
passage was lower than the children with grade 3-4 tonsil hy-
pertrophy alone. Therefore, all childs with tonsil hypertrophy
should also be examined in terms of adenoid vegetation and
related choanal obstruction.

CONCLUSION

In our study, both devices caused improvement of the chil-
dren’s symptoms. In Coblator group (Group3), ITD was larg-
er on the 1st day and 1st year postoperatively compared to
Celon group. In children with larger PO air passage (ITD) at
1st year, the air passage were also higher at PO 1st week and
PO 6th month.

Whereas, ITDs were lower at 1st month. It shows that, air
passage were enlarged at PO 1st week; and probable reaction-
ary enlargement of tissues after RF applications, tonsil size
got bigger at 1st month resulted lower ITDs. Fibrotic effect
of RF become obvious again at 6th month and 1st year post-
operatively. If tonsil and adenoid hypertrophy were present in
the same child, enlargement of air passage was lower than the
children with grade 3-4 tonsil hypertrophy alone. Therefore,
all childs with tonsil hypertrophy should also be examined in
terms of adenoid vegetation and related choanal obstruction
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OZET

Amagc: Serum protein elektroforezi (SPE) testi, klinik labo-
ratuvarda serumda major protein kompenenti olan albumin
ve globulin fraksiyonlarini degerlendirmede kullanilan ucuz,
kolay uygulanabilir bir testtir Anormal monoklonal pro-
teinlerin tespiti monoklonal gammapati varliginin ispatt ve
plazma hiicre diskrazilerinin siklikla izlenen karakteristik bir
ozelligidir. Biz de laboratuarimiza Eylil 2009-Ekim 2011
yillar1 arasinda bagvuran hastalarimizin SPE istemlerini ve
endikasyaonlarinin degerlendirmeyi amacladik.

Yontem: 2009 Eylil-2011 Ekim tarihleri arasinda Dr. Ab-
durrahman Yurtarslan Onkoloji Egitim ve Arastirma Has-
tanesi Biyokimya Laboratuvarina SPE istemi ile génderilen
hastalarin tanilari, yaglari, cinsiyetleri, génderen birimler, se-
rum ve idrar immunfiksasyon test sonuglart calismaya dahil

edildi.

Bulgular: SPE istemi olan 379 kadin 417 Erkek toplamda
796 vaka calismaya dahil edildi ve yas ortalamalart sirasiyla
52,02 £ 15.78 yil, 51,95 * 15.79 yil idi. SPE istemlerinin
yapildigi klinikler incelendiginde istemlerin % 91.21 Hema-
toloji Kliniginden % 2,1 Beyin ve Sinir Hastaliklar1 kliniginden
ve % 1, ise Nefroloji kliniginden oldugu gérilmistir. SPE
test istemi bulunan hastalarin tanilart incelendiginde ise en stk
olarak plazma hiicre diskrazisi hastalik grubundan (%040.45)
istem yapildigi gorilmistir. Ayrica sirastyla takip eden ilk bes
test istem endikasyon nedenleri; 16semiler(% 11.68), kan ve

ABSTRACT

Objective: Serum protein electrophoresis (SPE) is cheap
and easily applicable method which measures specific pro-
teins in the serum such as albumin and globulin.

The detection of abnormal monoclonal proteins, which is
referred to as monoclonal gammopathy, is a frequent, char-
acteristic feature of plasma cell dyscrasia. In this study we
aimed to review SPE results and indications in our laboratory
with patients who consulted between September 2009-Octo-
ber 2011.

Methods: Our study has included patients with SPE re-
quest, between September 2009- September 2011 in Dr. Ab-
durrahman Yurtarslan Oncology Education and Research
Hospital Biochemistry Laboratory as well as diagnosis, age,
gender, department, serum and urine immunofixation elec-
trophoresis test results. Data were analyzed using Excel 2010.
Ratios of test request indications and department that de-
manded SPE test were calculated in percent

Results: 796 patients with SPE request were included in the
study. 379 patients were female and 417 were male, while the
mean age was 52.021+15.78 years, 51.95215.79 years respec-
tively. The most frequent diagnoses under indications was
plasma cell dyscrasia while the other five indications were
leukemia(11.68%), hematopoesis system disorders(10.67%),
anemia(9.42%), B lymphoproliferative disorder(4.27%) and
lumbago(3.01%) respectively.

Sorumlu Yazar :
Cigdem SONMEZ

Dr.Abdurrahman Yurtarslan Demetevier Onkoloji Egitim ve Arastima Hatanesi Biyokimya ABD Ankara, Tirkiye

E-posta: drcsonmez@gmail.com

18 Koru Proceedings



Elektroforez Test Sonuclari ve istem Endikasyonlari

kan yapict organlarin hastaligr (%10.67), anemiler(%09.42),
B lenfoproliferatif hastaliklar (%4.27) ve bel agrisi (%3.01)
olarak izlendi. SPE istemlerinin Plazma hiicre diskrazileri
altinda yer alan 322 vaka incelendiginde 286 MM (% 88.8),
32 Plazmasitom (%9.9 ), 3 WM (% 0.99), 1 Amiloidoz oldugu
gorilmektedir.796 SPE istemi olan hastalardan 342 tanesinde
SIFE, 223 tanesinde UIFE istemi bulundu. SIFE istemi olan
342 vakanin 167 (% 48)sinde klonalite izlenirken 175 (%
52) klonalite izlenmemigtir. 223 UIFE’inde ise 169 (% 75.7)
klonalite gorillmez iken sadece 54 (% 24.3) hastada klonalite
gorulmistar.

Sonuc: Laboratuvarimiz SPE testi endikasyonlart ve
klinikleri incelendiginde hastanemiz onkoloji hastanesi olmast
dogrultusunda %100 uygun klinik ve %80 6ntani ve tanilara
uygun istem yapildigi goriilmektedir. Takip ettigimiz vakalar
yas cinsiyet ve monoklonal gammapati tipi olarak literatiir ile
uyumlu bulunmustur.

Anabtar kelimeler: Protin

Immunfiksasyon elektroforezi, M protein

elektroforezi,  Klonalite,

The clinics who demanded SPE were Hematology and
Bone Marrow Transplantation Center(91.21%), Neurosur-
gery(2,1%)and Nephrology Department(1%).

When we investigated the plasma cell dyscrasia we observed
286(88.8%)MM, 32(9.9%)plasmacytoma and 3(0.99%) WM
and lamyloidosis. Of 796 patients with SPE request, 342 had
SIFE and 223 had UIFE test requests. When the results of
the 342 patients with SIFE tests were evaluated, clonality was
detected among 167(%48) patients, whereas 175(%52) pa-
tients had no monoclonal gammopathy. With the 223 UIFE
test, 169(% 75.7) patients had no clonality, however clonality
was identified among 54(%024.3) patients.

Conclusion: Our laboratory is observed that SPE test
request was in accordance with appropriate clinical(100%)
while the appropriate indications was 80% accordance with
the initial diagnosis. The follow cases age, sex and type of
monoclonal gammopathywere accordance with the literature.

Key words: Protein electrophoresis, clonalite, immunfixation elec-
tropheresisz, M protein

GIRIS

Serum protein elektroforezi (SPE) testi, klinik laboratuvar-
da serumda major protein kompenenti olan albumin ve glo-
bulin fraksiyonlarini degerlendirmede kullanilan ucuz, kolay
uygulanabilir bir testtirl. SPE ‘de protein kompenentleri, uy-
gun medium tzerinde, sekline, buyiikligine ve yikine gore,
elektriksel akim ile belli bir zaman araliginda katot ve anot
bélgesi arasinda yiritilerek fraksiyonlarina ayrilir ve boyana-
rak dansitometrik taranma sonrasinda grafiksel olarak incele-
nir2. SPE ile proteinler, albiimin, alfa-1(x), alfa-2, beta (3, 81-
B2) ve gama (y) bolgeleti olarak 5 boliimde degetlendirilirl,2.
Albumin, majdr serum protein bilesenidir ve anoda en yakin
bélgede bulunur. Tipik bir protein elektroforez grafigi Sekil
1’de protein komponentleri ve onlart olusturan proteinlerin
isimleri ile bitlikte izlenmektedir.

Sekil 1. Tipik bir protein elektroforezi grafigi ve al-
bumin, alfal, alfa 2, beta ve gamma bdlgesini olustu-
ran bilesenleri

Albumin Alpha, Alpha, 3, S,

SPE, vicuttaki protein komponentlerinin azalmasi ve/veya
artigint degerlendirilerek karaciger yetmezIigi, nefrotik send-
rom, demir eksikligi anemisi, gebelik, otoimmiin hastaliklar
plasma hiicre diskrazileri gibi bircok hastalik grubunda da
kullanilan bir test olmakla ile birilikte siklikla da anormal mo-
noklonal proteinlerin tespiti ve takibi icin kullanilir!.3.45. In-
ternational Myeloma ¢aligma grubunun SPE testi istemi igin
endikasyonlari belitlemistir#. Bu endikasyon listesi Tablo 1’de
izlenmektedir. Anormal monoklonal proteinlerin tespiti mo-
noklonal gammapati varliginin ispati ve plazma hiicre diskra-
zilerinin siklikla izlenen karakteristik bir 6zelligidirS.

Tablo 1. international Myeloma Calisma grubunun
SPE istemi icin belirledigi endikasyon listesi

Primer olarak monoklonal gamapati testi

Actklanamayan periferal néropati

Agciklanamayan anemi/sirt agrist/halsizlik/zayiflik

Hipetgamaglobulinemi/ hipogamaglobulinemi

>40 yas hastalarda agir proteiniri

Agtklanamayan patolojik kirik veya litik lezyonlar

Idrarda Bence Jones proteini varligt

Plazma hicre diskrazileri icinde multiple myeloma (MM),
plazmositom, plazma hiicreli 16semi, Waldenstérm Makrog-
lobulinemisi (WM), Amiloidozis (AL) ve premalign hasta-
lik grubu olan Onemi Bilinmeyen Monoklonal Gammopati
(MGUS) ve Smoldering Multiple Myeloma (SMM) yer almak-
tadit07.
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Monoklonal gammapatinin tespiti ve tip tayini icin serum im-
miinfiksasyon elektroforezi (SIFE) ve idrar immiinfiksasyon
elektroforezi (UIFE) testleri hastalarin, tan1 takip ve prognozu
acisindan istenmesi gereken diger laboratuvar testlerdir4.8,9,10,
Bu testler, Monoklonal gammapatiye sahip hastalarin tedavi
etkinliginin ve hastalik seyrinin takibi ve degetlendirilmesi
acisindan oldukca 6nemlidir. Serum 6rneklerinin degerlendir-
mesi yaninda idrar testlerinin degerlendirilmesi tanisal hassa-
siyeti arttirdigt literatiirde de izlenmektedirl0,11,12,

Biz de laboratuvarimiza Kasim 2009- Ekim 2011 yullart ara-
sinda basvuran hastalarimizin SPE istemlerini ve endikasya-
onlarinin bunun yaninda istenmis olan SIFE ve UIFE testleri-
nin birlikte istem uygunlugu, yant sira monoklonalite gérilme
oranint ve tiplerini degerlendirmeyi amagladik.

MATERYAL ve METOD

2009 Eylal -2011 Eyldl tarihleri arasinda Dr. Abdurrahman
Yurtarslan Onkoloji Egitim ve Arastirma Hastanesi Biyo-
kimya Laboratuvarina SPE istemi ile gonderilen hastalarin
tanulari, yaslari, cinsiyetleri, génderen birimler, serum ve id-
rar imminfiksasyon test sonuclari ¢alismaya dahil edildi. SPE
ve SIFE calismalari igin laboratuvarimiza ulasan jelli tiplerin
(BD vacutainer SSTM II Advance tube,plymouth, UK)

3000 rpm'de 15 dakika santrifiij edilmesi ile ayrilan serum
ornekleri calisma gliniine kadar 2-8 derece buzdolabinda bek-
letildi.Calisma giinti bekleme stiresi 7 glini asacak olan tim
numuneler -20 derecede saklandi. UIFE calismasi icin ise bo-
rik asit koruyucusu tUzerine toplanan 24 saatlik idrar 6rnekle-
rinin laboratuvara ulasmsinin ardindan idrar érnekleri calis-
ma glniine kadar 2-8 derece buzdolabinda bekletildi.Calisma
gint bekleme stresi 7 giind asacak olan tim numuneler -20
derecede bekletildi.Idrar 6rnekleri UTFE calisma éncesi kon-
sanstre edildi.

SPE calismast, SIFE ve UIFE calismalart ise otomatize In-
terlab G26 (Interlab Srl,Roma Italya) elektroforez cihazinda
Interlab marka protein elektroforezi jelleri ile, SIFE ve UIFE
ise Interlab marka SCE232 M kiti (Interlab Stl, Roma Italya)
ve Interlab marka anti serumlar (Interlab Stl,Roma Italya)
kullanilarak ayni marka jeller ile calisildi.

Immiinfiksasyon Elektroforezinin Yorumlanmast:

Tlk siitunda yer alan protein elektroforezinde alfa 2, beta ve
gama globulin bélgelerinde monoklonal yapida bir bant olup
olmadigi bu bandin karsihiginda G,A,M, bélgelerinde sinirlart
belirgin bir bandin varligi kontrol edildi. Ayni immiinglobulin
sinifinda farkli yerlere gé¢ eden birden fazla bant saptana-
cak olursa bu durumun gercek biklonal bant olup olmadig
incelendi. Sadece IgG, IgM, IgA bélgelerinde veya kappa ve
lambda bélgelerinde gb¢ eden bantlarin varligr agir ve hafif
zincir hastaliklar yoniinde karar vermeden 6nce hata kaynagt
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olabilecek nedenler arastirildi. Hafif zincir monoklonal gam-
mopatisi tespit edildigi zaman IgD ve IgE anti serumlari ile
SIFE tekrarlandi.

Istatistik: Veriler istatistiksel olarak Excel 2010 ile degerlen-
dirildi. Test istemi yapilan hastalarin tanilari, hangi klinikten
istendigi ve oranlart yiizde (%) olarak hesaplandi. SPE istemi
ile gelen hastlarin yaslari, cinsiyetleri SIFE ve UIFE istemleri
monoklonal gammapati izlenip izlenmedigi ve birlikte goril-
me oranlart degerlendirildi.

BULGULAR

Vakalar: SPE istemi olan 796 hasta calismaya dahil edildi.
Hastalarin 379 kadin 417 Erkek iken yas ortalamalart sirasiyla
52,02 + 15.78 yil, 51,95215.79 yil idi. Yaslarin dagilim araligt
kadinlar icin 16-90 yil, erkekler icin 11-84 yil olarak izlendi.
SPE istemi olan hastlarin tant endikasyon dagilimlari say1 ve
yiizde oranlart Tablo 2’de goriiliirken, Istem endikasyonla-
rinin diger bashgt altinda yer alan 6n taniar hipertansiyon,
tiroid hastaliklari, Behcet hastalig, koagtilasyon bozukluklar,
trombositopeni, dispepsi, 16kosit bozukluklart ve genel mua-
yene olarak izlenmistir. Istem yapan kliniklerin dagilimi Tablo
3‘te izlenmektedir. 796 SPE istemi olan hastalardan 342 tane-
sinde SIFE, 223 tanesinde UIFE istemi bulundu. SIFE iste-
mi olan 342 hastanin sonuglart degerlendirildiginde 167 (%
48)’sinde klonalite izlenirken 175 (% 52) monoklonal gammo-
pati izlenmemistir. 223 UIFE’inde ise 169 (% 75.7) hastada
klonalite gérilmez iken sadece 54 (% 24.3) hastada klonali-
te gorulmistir. SIFE ve UIFE sonuglarinin dértli tablo ile
kargilagtirmast Tablo 4'te izlenmektedir. SIFE’de paraprotein
izlenen 167 hastanin UIFE’lerine bakildiginda 71 6rnekte UI-
FE’de klonalite gbzlenirken 47 hastanin UIFE’sinin negatif
oldugu 49 hastada ise UIFE isteminin olmadig1 géralmustiir.

SIFE’sinde klonalite gériilmeyen 175 hastanin UIFE’lerinde
ise 98 hastanin klonalite gértilmez iken sadece 7 hastada id-
rar 6rneginde klonalite izlenmistir. 70 hastanin ise eszamanlt
UIFE istemi yapilmamistir. SIFE’lerinde gbriilen paraprotein
tiplerinin dagilimlart ile ilgili bulgular Tablo 5.de izlenmekte-
dir. 175 paraproteine sahip hastalarin 13 tanesinde biklonal
gammopati izlenmistir. Biklonalite izlenen paraprotein tip-
leri IgG-kappa, IgA-kappa, ve sadece hafif zincir Kappa ve
Lambda’ olarak gérulmustiir.
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Tablo 2. SPE istemi olan hastalarin istem endikasyon-
larinin dagilim tablosu

Tablo 3. SPE Istem Yapan Kiniklerin Dagilim tablosu

Klinik Ad1 Sayr | Yiizde(%)
Tam (endikasyon ) Nedeni Say1 | Yiizdesi (%) Hematoloji Klinigi 726 91.21
Losemiler 95 | 1168 Nefroloji Klinigi 14 1.76
Plazma Hiicre Diskrazileri 322 40.45 Dahiliye Klinigi 0.63
B Lenfoproliferatif Hastaliklar 34 4.27 Fizik tedavi ve Rehabilitasyon Klinigi 2 0.25
Malignite 21 2.03 Beyin Cerrahi Klinigi 17 2.14
Bobrek Yetmezligi 14 175 Medikal Onkoloji Klinigi 15 1.88
Anemiler 75 942 Noroloji Klinigi 2 0.25
Lenfadenitler ve Lenadenopaitler 16 2.01 Nikleer Tip Klinigi 1 013
Bel Agrist 24 3.01 Ortopedi ve Travmatoloji Klinigi 5 0.63
Myeloproliferatif hastaliklar 8 1.00 Radyoterapi Klinigi 2 0.25
Karaciger yetmezligi 0.87 Genel Cerrahi Klinigi 3 0.38
Splenomegali 1.00 Gogus Hastaliklart Klinigi 1 0.13
Kan ve kan yapict organlarin hastaligi | 85 10.67 Kulak Burun Bogaz Klinigi 2 0.25
Diger 89 1118 Gogiis Hastaliklar1 Klinigi 1 0.13
Toplam 796 100 Toplam 796 | 100,00
Tablo 4. SPE istemi olan 796 hastalarin SIFE ve UIFE istem sayilari ve karsilastirma tablosu
UIFE N=223 Es zamanal: test istemi
Pozitif Negatif SIFE istemi (+) | SIFE istemi (+)
UIFE istemi (+) | UIFE istemi (-)
SIiFE Pozitif | 167 (%48) 47 71 118 49
N= 342 | Negatif 175 (%52) 7 98 105 70
54 (%24.3) | 169 (%75.7) 223 119

Tablo 5. SIFE’de paraprotein tiplerin dagilim sayilar
ve yuzdeleri

Paraprotein tipi Sayist Yiizdesi (%)
IG G-KAPPA 86 % 51.4
IG G-Lambda 29 % 17.4
IG A -KAPPA 13 % 7.8
IG A-LAMBDA 11 % 6.7
IG M-KAPPA 2 % 1.1
KAPPA-LAMBDA 26 % 15.6
Toplam 167/ (342) % 100
TARTISMA

SPE testi klinik laboratuvarlarda bircok hastalik takibinde sik

kullanilan bir test olmakla birlikte en stk abnormal monok-
lonal proteinlerin tespitinde kullanilmaktadir. Monoklonal
gammopati, (paraprotein= M protein ) tek bir B lenfosit tara-
findan dretilen, elektroforetik ve antijenik olarak tespit edilen
homojen bir proteindir!3. Siklikla beta ve/veya gama bolge-
sinde yer alir5:13- Monoklonal gammapatinin tipinin tayini icin
SIFE testi kullanilit7. Monoklonal gammapatinin izlendigi
plazma hiicre diskrazilerinin takibi Myeloma calisma grubu-
nun yaymnladigi rehberde SPE, SIFE, UIFE ve nefelometrik
ve biyokimyasal testler ile hastalarin tani, evreleme, prognoz
ve tedavi etkinligini degerlendirmede kullanilmaktadir. Ayni
calisma grubu SPE test istemi ile ilgili endikasyon durumlarini
da belitlemistir#.

Hastanemiz Biyokimya Laboratuvarina SPE istemi ile ulasan
vakalarin istemlerinin yapildigi klinikler incelendiginde istem-
lerin % 91.21 Hematoloji Kliniginden % 2,1 Beyin ve Sinir
Hastaliklar1 kliniginden ve % 1, ise Nefroloji kliniginden oldu-
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gu gorilmiistiir. Istem yapan bélimler hastanemizin onkoloji
alaninda faaliyet gésteren bir dal hastanesi olmasi nedeniyle
agitlikh olarak Hematoloji ve Kemik Tligi Nakil Merkezi ola-
rak izlenmektedir.

Bu dogrultuda bizim calismamizda SPE test istemi bulunan
hastalarin tanilart incelendiginde ise en sik olarak plazma
hiicre diskrazisi hastalik grubundan (%40.45) istem yapildi-
&1 goralmistir. Ayrica sirastyla takip eden ilk bes test istem
endikasyon nedenleri; 16semiler(% 11.68), kan ve kan yapici
organlarin hastaligt (%10.67), anemiler(%09.42), B lenfoproli-
feratif hastaliklar (%4.27) ve bel agrist (%3.01) olarak izlen-
di. Diger (%11.18) olarak izlenen grup icinde hipertansiyon,
tiroid hastaliklar1 Behget hastaligy, koagiilasyon bozukluklar,
trombositopeni, dispepsi, 16kosit bozukluklart ve genel mu-
ayene tanilart izlenmistir. 2003 International Myeloma Wor-
king grubunun yayinladigs rehber ile endikasyon nedenlerimiz
karsilastirldiginda SPE endikasyonlari iginde yer almayan 16-
semi durumunda istem yapildig: gorilirken diger 6ntani ve
tanilarin rehbere uygun oldugu gérilmektedir. Ancak istem-
lerin diger kismina toplanmus olan béliminin de (%11,18)
rehbere uygun olarak istenmedigi goriilmektedir.

SPE istemlerinin Plazma hiicre diskrazileri altinda yer alan
322 vaka incelendiginde 286 MM (% 88.8), 32 Plazmasitom
(%9.9), 3 WM (% 0.99), 1 Amiloidoz oldugu gértlmektedir.
Monoklonal gammopati izlenen hastalik grubunda gérilen
MGUS ve SMM olarak tanilandirilmis hastalarin olmamasi-
nin nedeni hastanemizin biinyesinde kemik iligi nakil merke-
zi olmast ve daha ¢ok transplantasyon icin sevk edilen hasta
grubunun fazlaligr olarak degerlendirilebilir. Hastalarin yas
dagilimlarina bakildiginda da Monoklonal gammopati izlenen
50 yas tzeri ile uyumlu oldugu ve cinsiyet konusunda da lite-
ratiirde benzer oldugu erkeklerde hafif oranda daha ytksek
oldugu gorulmektedirl415,

Bizim ¢alismamizda SPE istemi olup MM tanist olan hastala-
rin yas ortalamasinin 55.02 £13.03y1l olarak izlenirken Kyle
ve arkadaslarinin Mayo Klinikte yaptigt 1027 yeni tant almis
MM vakasinda ise yas ortalamasini 65 yas civarinda oldugu
goriilmektedir!4. Oten yandan Renuka ve arkadaslarinin 380
SPE verisi ile yaptigt calismada ise SIFE pozitif grupta yas
ortalamasint 67.3+ 14.1 SIFE negatif grupta ise 65.1 *£15.5
olarak bulmugturS. Bizim ¢aligmamizda MM olgulatimizin yas
ortalamasi diger iki ¢alismaya gore bir dekat daha distk oldu-
gu gorulmektedir.

SPE istemleri bulunan 796 hastalanin SPE bulgularina bakil-
diginda SIFE istemi bulunan 342 (%42.9), olmayan ise 454(%
57.1) hasta oldugu goriliirken tiim hastalarda tg testin es za-
manlt istenmedigi gérilmistir. Armin ve arkadaglarinin 3818
SPE istemi olan hastalarin incelediklerinde de benzer sekilde
SPE istemi olan hastalarda es zamanli rutin olarak SIFE ve
UIFE istemi olmadigini belirtirken oran vermemistir!6. Bizim
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calismamizdaki 342 SIFE istenmis olan vakalarin 167’sinde
(% 20.3) monoklonal gammopati izlenmistir. Benzer sekilde
HOA ve arkadaslarinin 10682 vaka taramasi sonrasinda 2007
vakada (% 18.8) monoklonal gammapati oldugunu goster-
mistit?. Renuka ve arkadaslarinin hipogammaglobliinemili
380 vaka tzerinde yaptigt calismada ise 37 vakada (% 9.7)
oraninda porzitif serum veya idrar IFE saptamistirS. Chang
ve arkadaslarinin 327 SPE ve immiinsubstraction yontemi ile
IFE istemi bulunan hasalarda yaptig1 calismada 281 vakada
patoloji saptamamis iken 46 hastada klonalte gézlemledigini
belirtmistirl7.

SIFE sonucunda Monoklonal gammopatiye sahip hastalarin
immiinglobulin agir ve hafif zincir dagilimlari incelendiginde
ise bizim calismamizda da literatirdeki diger calismalara3, 9,11,
17,18 benzer sekilde en sik IgG-Kappa monoklonal gammo-
patisinin izlendigi gérilmektedir.

David ve arkadaglart 2845 hastanin SPE M protein ve SIFE
degerlendirdiginde de 2095 vakada IGG, 456 vakada IGM,
294 vakada IGA monoklonal gammapati tespit ederken hafifi
zincir tipini bildirmemistir. Ayni ¢alismadaki nefelometrik de-
gerler ile SIFE karsilastirilmasinda IG A konsantrasyonunun
en iyi koralesyona sahip oldugunu géstermistir?.

Bizim c¢alismamizda da 342 SIFE calisilmus iken UIFE 6rnegi
sayist 223’dir. Ayrica 6zellikle UIFE testi, metodolojik olarak,
idrar konsantrasyon orani, poliklonal antikorlarin kullanimi
ve boyanma tekniklerine gére etkilenme olasihigt yitksek bir
testtirl9. 24 saatlik idrar numunesinin toplanma sekli, bu tir
durumlarin olasihigt géz 6niine alindiginda SPE SIFE UIFE
testlerinin yaninda serbest hafif zincitlerin tayini istemlerinin
yapilmast 6nerilmektedir!1,13,16,19,20,

Armin ve arkadaglart 3818 serum 6rneginde SPE ve serbest
kappa ve lambda hafif zincir diizeyleri orant ile monoklonal
gammapatili bantlari takip edebildiklerini SIFE testine ihtiya¢
duymadiklarint s6ylesmislerdir!6. Katzmann ve arkadaslatinin
1877 Plazma hiicre prolefaratif hastaliginda 5li test paneli
SPE, SIFE, UIFE, USPE ve FLC tayini ile taradig1 hastalarda
26 vakanin tim testlerde negatif oldugunu bulurken idrar tes-
tini panel disinda biraktiginda 23 vakanin daha tespit edileme-
digini FL.C testinin ¢aligtimadigt durumda ise 30 hasta tespit
edilemedigini gostermistir. SIFE ve UIFE testi kullanilma-
diginda ise 58 vakada tespit edilememesine neden oldugunu
gostermislerdir. SPE SIFE ve FLC paneli yerine SPE ve FL.C
panelini kullanmak MGUSda %8) POEMS’ %23 Plazmosi-
tomda %4 Amilodozda % 1 SMM ‘de %0.5 oraninda sensiti-
vite azaligin1 gosteritken MM LCDD ve makroglobunemide
azalmadigini gostermigtirll. Mayo klinigin yaptgi ¢alismada
SIFE SPE ve UIFE istemelerinin yant sira serbest diizeylerin
birlikte ¢alisilmast monoklonal gammopati tespiti igin % 100
duyarlilik sagladig1 gosterilmistir.

Sonug olarak bizim laboratuvarimiza gelen SPE testi endikas-
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yonlart ve klinikleri incelendiginde hastanemiz onkoloji hasta-

nesi olmast dogrultusunda %100 uygun klinik ve %80 6éntani-
lar ve tanilar ile istem yapildigt gériilmektedir. Takip ettigimiz
vakalar yas cinsiyet ve monoklonal gammapati tipi olarak li-

teratlr ile uyumlu bulunmustur. Calismalarimizda hassasiyeti
arttirmak icin SPE SIFE UIFE yaninda ek olarak USPE ve
FLC oranlarinin laboratuvarimiz ¢alisma paneline eklenmesi

sundugumuz hizmet kalitesini arttiracak klinisyenlerin hasta-

larin tani ve takibinde daha etkin rol almalarini saglayacaktir.
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ABSTRACT

Objective: The aim of this study is to contribute to litera-
ture by sharing our hospital birth results.

Metbods: This study is done by detailed analysis of the
3163 consecutive births in Ankara Private Koru Hospital
and Sincan Private Koru Hospital. All births divided in to
4 groups as term, late preterm, very preterm, and extremely
preterm. Each of this 4 group’s, delivery methods, maternal
age and parity, the assisted reproduction techniques if done,
baby gender, ponderal index, birth weight and length, and
head circumference, 1st and 5th minute APGAR score were
examined and analyzed.

Results: Total 3163 births examined and 2955 of them were
term and 208 of them were preterm. 2805 pregnancy were
spontaneous and 358 of them achieved by assisted reproduc-
tive techniques. 2234 was realized by cesarean section (70.7%)
and 923 births (29.3%) occurred vaginally. Our cesarean rate
was similar with other private hospitals in Turkey (67.9%).
As expected cesarean rate is slightly higher in preterm birth.
Cesarean rate of severe preterm birth was low. 51.9% of the
infants were male and 48.1% of them were female.

Conclusion: Despite increasing birth rates, cesarean rates
increase dramatically. As a result of patient education and
support of health ministries to have birth in health institu-
tions will also decrease the cesarean rate.

Keywords: Birth ontcomes, cesarean rate, preterm birth

OZET

Amag: Bu calismanin amaci, hastanemizin dogum sonuglarini
paylagarak literatiirtine katkida bulunmaktir.

Yontem: Bu ¢alismada Ankara Ozel Koru Hastanesi ve Sin-
can Ozel Koru Hastanesinde ardistk 3163 dogumun detaylt
analiz yapilmistir. Tim dogumlar term, ge¢ preterm, ¢ok
erken preterm ve son derece preterm olarak 4 gruba ayrildi.
Bu 4 grup, dogum sekli, anne yast ve paritesi, varsa yardimct
treme teknikleri, bebeklerin cinsiyeti, ponderal indeks, dogum
agirligi ve boy, bas cevresi, 1. ve 5. dakika APGAR skorlart in-
celenmis ve analiz edilmistir.

Bulgular: Toplam 3163 dogum incelendi ve bunlardan
2955 term ve 208 preterm dogum oldugu gorildi. Gebe-
liklerin 2805 spontan ve 358 ise yardimei tireme teknikleri ile
olusmustur. 2234 dogum sezeryan (%70,7) ile 923 dogum ise
vajinal yolla (%29,3) gerceklesti. Sezeryan oranlarimiz Ttrki-
ye'de ki diger 6zel hastaneler ile (%67,9) benzerlik gésterme-
ktedir. Beklenen sezeryan oranlari preterm dogumlarda biraz
daha yuksekti. Sezeryan orant siddetli preterm dogumlarda
distk oranda gorildid. Bebeklerin % 51,9u erkek, % 48,1 ’i
ise kiz olarak dogdu.

Sonuc:
dogum oranlart da dramatik olarak artmaktadir. Sonug olarak
hastalarin egitimi ve Saghk bakanhginin destegi ile sezeryan
oranlarinda azalma olacaktir.

Hastanede dogum hizinin artmast ile sezeryan

Anabtar kelimeler: Dogum sonuglars, sezeryan oran, preterm
dodum

Sorumlu Yazar :
Askin Evren Gller

Ozel Koru Hastanesi, Kadin Hastaliklari ve Dogum Klinigi, Ankara, Tiirkiye

E-posta: askinevrenguler@yahoo.com
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Outcomes of Delivery

INTRODUCTION

World Health Organization (WHO) defines birth as the birth
of the fetus with a weight above 500 grams or with crown-
heel length of 2 25 mm. WHO also defines the pregnancy
that ended after the 20th week of pregnancy as birthl. Cae-
sarean section(c-section) delivery is defined as the delivery of
the fetus, placenta, and membranes through an incision in the
abdominal and uterine wall2.

There are three different opinions about where the word
“Caesarean” derived from. First one is the theory that Julius
Caesar was delivered by this way, even though there is no his-
torical evidence that support this. The second one suggests
that Caesarean derived from verb “caedere” that was used
in Middle Ages which means “to cut” in Latin. The third
one suggests that it is derived from the term “lex regia” later
changed to “lex caesarea” which was a procedure in Roman
laws that was performed on pregnant women, who died in the
last weeks of their pregnancy, to save their child2. In our coun-
try; the number of live born infants was 1.286.828 in 2012,
while in 2013, it dropped by 0,3% and became 1.283.0623. It
is estimated that every year in the wotld; 500.000 women die
from pregnancy or childbirth related causes, 7 million women
develop long term complications, and adverse outcomes are
observed in 50 million women#. These kind of adverse events
mostly occur in developing countries.

C-section rate was 4.5% in 1965 in United States of America;
while it increased gradually and between 1996 and 2006 it in-
creased by 50% and comprised approximately 32% of the to-
tal birth rate37. According to Turkish Public Health Associa-
tion’s data, c-section rates to all birth rate which were done in
hospital were 42,7% in 2009, 45,5% in 2010, 46,6% in 2011,
48% in 2012 and 50,4% in 2013. C-section rates in private
hospitals were 61,8% in 2009, 63,7% in 2010, 66,2% in 2011
and 2012, and 67,9% in 20138. C-section rates in out country
increase day by day and the reasons of this increase include
the rise in women’s average marriage age, and thus getting
pregnant in older age, their desire to have fewer children than
before, infertility problems, increasing the diagnosis of high
risk pregnancy and precious baby?.

MATERIAL - METHODS

In our study; deliveries performed in Sincan Koru Private
Hospital and Ankara Koru Private Hospital that resulted in
singleton births between 26-42 weeks of pregnancy, 2955
term and 208 preterm cases were evaluated retrospectively.
Maternal age, parity, delivery methods, gestational age, new-
born’s sex, 1st and 5th minute APGAR scores, head circum-

ference and heights were examined.

Newborns are categorized based on gestational age in accord-
ance to the terminology as follows; “term” between 37-42
weeks, “late preterm” between 32-37 weeks, “very preterm”
between 28-32 weeks and “extremely preterm” less than
28 weeks!10. Ponderal index (PI) scores [(Mass(gr) X 100) /
(Height3)] were calculated based on birth weight and height.
Infants with severe congenital anomalies and chromosome
anomalies, multiple births, and intrauterine exitus were ex-
cluded from the study.

Collected data were analyzed by SPSS 22.0 package program
on windows 8. Numbers, percents, medians, and standard de-

viation values were used as the descriptive statistics.

RESULTS

Out of 3163 birts 2955 (93,4%) were term and 208 (6,6%)
were preterm. 2805 of these pregnancies were achieved
spontaneously whereas 358 were by assited repruductive tec-
niques. The patients were diveded into 4 groups according to
the time of delivery. The distrubition of these groups were
demonstrated in Graphic 1. 208 singleton preterm births
were also divided into late, very and extremly preterm catego-

ries as shown in Graphic 2.

Maternal age, parity and type of asissted reproductive tech-
niques that yield pregnancy with regard to time of birth were
demostrated in Table 1 and 2. C-section rate was 70,7%
(2234/3163). 2063 (69,9%) term, 136 (82,9%) late preterm,
27 (93,2%) very preterm, 8 (53,4%) extremly preterm birth
were conducted by C-section. The C-section rate were signifi-
ciantly lower in term group as compared tolate and very pre-
term groups. However C-section rate was significant lower in
extremly group in comparison with term, late preterm and
very preterm gropus. Table 3.

Graphic 1. 3163 singleton pregnancies into term, late
preterm, very preterm, extremely preterm categories.

Very Preterm Extremely Preterm
n:29 — n:15
(1%) (0,5%)

Late Preterm / 1

n:164
(5,1%)
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Graphic 2. 208 singleton preterm birth cases into late
preterm, very preterm, extremely preterm

Table 3. Delivery methods based on groups.

Extremely
Preterm
n:15
(7,2%)

Very Preterm
n:29
(13,9%)

Late Preterm
n:164
(78,9%)

Term Late Preterm | Very Preterm | Extremely
Birth Group | Birth Group | Birth Group | Preterm
Birth Group
0:2955 (%100 | n:164 (%100 | 0:29 (41007 | n:15 (%100)°
C-section
Delivery 20063 (%69,9) | 136 (%82,9) |27 (%93,2) |8 (%53,4)
Vaginal
Delivery 892 (%30,1) |28 (%17,1) |2 (%6,8) 7 (%46,6)

Table 1. Maternal age and parity divisions based on

“ Column Percentage

The subdivisions of the birth group according to gestion-
al age and infant gender is given, birth weight, height, head
circumferance, pondral index and APGAR score were dem-
ostrated in Table 4 and 5.

Table 4. Gestational age and infant sexes.

groups.
Term Late Preterm | Very Preterm | Extremely T?r m Late Preterm | Very Preterm | Extremely
Birth Group | Birth Group | Birth Group | Preterm Bitth Birth Group | Birth Group | Preterm
(mdn+SS) |(mdn*SS) | (mdntSS) |Birth Group Group Birth
(mdn * S9) Group
Age 30,1423 |294%49 29,6%6,17 30,514,03 Gestational
age 2735268 24621104 2105192 170,6+22,4
Parity |0,4310,63 | 0,22+0,56 0,4810,63 0,6610,72
Female
Infant 1423 (48,1) | 80 (%487) 18 (%062,1) 5 (%333)
Table 2. Pregnancies with assisted reproductive tech- [,/
nics. Infant 1532 (519) | 84 (%51) 11 (%37,9) 10 (%66,7)
Term Late Preterm | Very Preterm | Extremely . . . .
Birth Group | Birth Group | Birth Group | Preterm Table 5. Birth weight, height, head circumference,
Birth Group | ponderal index and 1st and 5th minute APGAR score.
0:2955 (%100 [ n:164 (61008 [0:29 4100 | n:15 (100)°
“IVE Term Late Preterm | Very Preterm | Extremely
Pregnancy  |179 (6,05 [5(3) 1(3,4) 2(133) Birth Birth Group | Birth Group | Preterm
UL Gl'OuP Birth
Pregnancy 154 (5.21) |3 (1,8) 134 0 Group
“40gl O, Pl 2,07+0,28 2542042 2,251041 349£1,98
IndTre. 12 (04) 1(0,6) 0 0 Birth Weight | 3323634130 | 248348532 [143174523 | 842643142
“ Colunn Percentage Height 498416 46£35 39,0£5,1 3016
* IV'F: in vitro fertilization, Head
W TUL: intranterine insemination, Circumference | 35,4119 33126 282435 23,6835
**Oral Ov. Ind. Tre.: ovulation induction treatment with clomiphene citrate
APGAR scote
Istminute | 8,8310,54 7,86%1,2 6,2711,48 41311,68
APGAR score
5thminute | 9,8410,49 9,01£1,1 7651142 61,13
*ponderal index
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DISCUSSION

2955 (93,4%) of 3163 pregnancies which resulted in single-
ton births that were included in the study were detected as
term cases and 208 (6,6%) of them were detected as preterm
cases. Even though more than 60% of preterm births in the
world occur in Africa and South Asia, preterm birth is a glob-
al problem. In lower-income countries, preterm birth rate is
%12, wheteas in highet-income countties the rate is 9%!10.
As income level increases, preterm birth rate decreases. In
our study the preterm birth rate was 6.6%. 3163 singleton
pregnancies results are divided into term (37-42 weeks), late
preterm (32-37 weeks), very preterm (28-32 weeks), extreme-
ly preterm (<28 weeks) categories in Graphic 1. 208 preterm
birth subcategories are shown in Graphic 2.

In literature the ratio between preterm and term birth is very
variable, it is really hard to determine the ratio between ex-
tremely preterm and total preterm cases. It is also known that
survival in extremely preterm cases is 7%, whereas in very
preterm cases it is 52% and in late preterm cases it is 90%.
Neonatal deaths occur within the first 3 days and survival rate
increases prominently when the birth weight is above 1100
grams!l. Although the other causes of neonatal death, wete
reduced significantly in America, prematurity is the leading
cause of neonatal deaths with a rate of 25%!12. Birth mech-
anism is still a mystery and the cause of preterm birth has
not been fully understood yet. 50% of the preterm births do
not have a certain cause. Birth is a complicated process in
which multiple factors plays role. It is thought that preterm
birth has 4 different causes: early fetal endocrine activation,
uterus overdistension, decidual bleeding and intrauterine in-
fection13.

Various maternal factors can cause preterm birth. Very
young and advanced maternal age, especially being older than
35 years old, is one of these factors!415. Mothet’s height and
weight also play a role in preterm birth. Short stature of the
mother increases the tisk by 1,8 times!0. Preterm birth risk
doubles in black mothers!7. There is no relationship between
parity and preterm birth. History of preterm birth is the 2nd
most important factor that increases the preterm birth risk by
3,6 times, after cervical fibronectin which increases the risk
by 4 times. Maternal age and parity according to birth subdi-
visions given in Table 1.

2805 (88,6%) pregnancies were spontaneous and 358 (11,4%)
of them were conceived with asisted reproductive technics.
The subdivision of pregnancies with asisted reproductive

technics are shown in Table 2.

All pregnancy complications are more frequent in IVF than
spontaneous pregnancies. In IVF pregnancy, preterm birth
risk was relatively 1,5 times more. In a double blind study
Olivennes and his colleagues conducted, where they exam-
ined 73 IVF pregnancies, they reported the rates of birth
weight of < 2500 grams as 8,7% for singleton pregnancies
and 54,2% for twin pregnancies!s.

In our study 2234 (70,7%) cases were delivered by c-section,
and 923 (29,3%) of them were delivered vaginally. This rate is
similar to the c-section rate (67,9%) of the private health in-
stitutions in 2013 in our country. This high c-section rate may
be because of most of the women who admits to our insti-
tution and also to the other private health institutions prefers
to have c-section. 2063 (69,9%) term labors, and 171 (82,8%)
preterm labors were conducted via c-section. 892 (30,1%)
term and 37 (17,7%) preterm labors were conducted via vag-
inally. The division of the delivery methods based on term,
late preterm, very preterm, extremely preterm subdivisions
is given in Table 3. C-section was preferred in preterm cases
in which fetus reached viability limits. Whereas in extremely
preterm cases; c-section was less preferred, because most of
these cases were admitted to the hospital during the complet
cervical dilatation and full cervical effacement.

The subdivisions of the birth group according to gestional

age and infant sexes.is given in Table 4.

According to the birth statistics, in 2013, 51,4% of newborn
infants were boys and 48,6% of them were gitls. These rates
are similar that were obtained in our hospital: 51,9% boys,
48,1% girls3.

Birth weights, heights, head circumferences, ponderal indexes
and 1st and 5th minute APGAR scores of 2955 term and 208

preterm infants is given in Table 5.

Ponderal index is another measure that is used for the di-
vision of symmetrical and asymmetrical intrauterin growth
retardation (IUGR) infants. While this index’s results are nor-
mal among symmetrical IUGR, the results are low among
asymmetrical IUGR. In our study, as it was expected, lower

birth weights caused lower APGAR scores.
CONCLUSION

Childbirth in sanitary conditions also reduces perinatal mor-
tality and morbidity. In 2002, the rate of child delivery in
health institutions was 75% in our country, and it reached to
98% in 2013. In 2002, in our country, the rate of pregnant

women who received antenatal care at least once was 70%
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and in 2013, it was raised to 98%. However, in 2013, neona-
tal death rate was calculated as 0,42%. When compared to
the developed countries whose neonatal death rate is 0,4%,
this rate is acceptable. In Northeast Anatolia region, the rate
of child delivery in health institutions is 89%. Mother’s edu-
cation is an important determinant for the child delivery in
health institutions. Mothers who graduated at least primary
school are 2,5 times more likely to check for medical aid. Ma-
ternal age, parity and patient’s insurance status are also impoz-
tant factors. Three-fourths of the mothers who have compli-
cations during the postpartum period have not received any

medical attention.

With all these results, following the guidelines that have been
developed by World Health Organization for maternal and
child health will reduce maternal and infant mortality rate.
Education of the mothers who gives birth in sanitary condi-
tions is another important factor. In our country health policy
should be changed in a way that everyone can achieve to get
medical attention in health institutions if they demand.
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ABSTRACT

Objective: This study aimed to evaluate the relationship
between laboratory animals and humans by comparison of
genetic, anatomic, physiologic, and developmental features.

Materials and method: Information are collected from
English and Turkish literature about laboratory animals by us-
ing relevant various keywords. Each organ system and various
animals are widely discussed in terms of economics, genetics,
organ structure, advantages for selecting specific area studies.

Conclusion: The most approptiate animal is to be chosen
according to the subject of the experiment and the organ sys-
tem that the study is designed for. The number of animals
and the economical basis are not to be underestimated.

Key Words: 1aboratory Animals, Rat, Mice, Guinea Pig,

OZET

Amag: Bu ¢alismanin amact genetik, anatomik, fizyolojik ve
gelisimsel 6zellikler karsilastirlarak deney hayvanlari ve insan
arasindaki iligkiyi degerlendirmektir.

Materyal Metod: Uygun anahtar kelimeler kullanilarak
Ingilizce ve Tiirkge makaleler taranmistir. Ekonomik, gene-
tik, organ yapist gibi 6zellikler g6z 6niinde bulundurularak
farkli hayvanlar ve organ sistemleri tartistlmustir. Cesitli or-
gan sistemleri baglaminda deney hayvanlarinin &zellikleri
karsilastirilmistir.

Sonuc: Deneyin konusu ve ¢alisilan organ sistemine goére en
uygun hayvan segilmelidir. Kullanilan hayvan sayisi ve deneyin
ekonomik boyutu g6z éntinde bulundurulmalidir.

Anabtar kelimeler: Fare, Kobay, Laboratnar Hayvanlar,
Stgan
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INTRODUCTION

Since the beginning of science, animals have been used as
models in experiments to understand human anatomy and
physiology!. The examinations spread over a latge atea with an
understanding of the benefits of research on animals. Today,
animals including rodents, rabbits, reptiles, dogs, cats, guinea
pigs, monkeys, fish and birds are used in fundamental biology
studies, biomedical researches, toxicological evaluation, diag-
nosis of diseases, testing the safety and efficacy of products
for human and vetetinary medicine, education and training?.

According to the European Commission reports from 2011,
the number of animals used annually in the 27 EU member
states is just under 11,5 million. By the way, 80 % of the total
number of animals used in the EU is represented by rodents
and rabbits. Among them, mice takes first place by accounting
for 60,9 % of the total use, followed by rats with 13,9 %. Af-
ter them, cold-blooded animals (reptiles, fish and amphibians)
constitute the second most used group by representing 12,4
%. Birds represent 5,9 %. Horses, donkeys, cross-bred animals,
pigs, goats, sheep and cattle represent only 1,2 %. Finally car-
nivores represent 0,25 % and non-human primates represent
0.05 % of the animals used in 20112,

It is now a known fact that most of our knowledge about the
human body and pathophysiology of diseases comes from lab-
oratory animals3. Mice are used mostly in cancer researches,
antibody drug and vaccine developments#. Rats are important
for administration behavior and toxicity tests. Especially, re-
peated-dose chronic toxicity tests require their usage>. Tox-
icology tests involve also mice, 74 % of the usage of animals
in this area ate constituted by these two species. Hamsters
contribute to investigate reproductive and fetal disorders; guin-
ea pigs are appropriate for immunology studies. With simi-
larities to humans, rabbit may also be used in immunology”.
Moreover, rabbits are used frequently in eye and skin irritation
tests. Cats and dogs are used for cardiovascular diseases and
monkeys ate often regarded with specific infectious diseases*.

Considering all these animals and usage areas, appropriate an-
imal selection seems essential. The mismatch between animal
and usage area may cause undesirable results, including diag-
nosis and treatment tests of diseases which are the matter of
life and death in some cases. The most important point in the
selection of appropriate animal is to characterize the species
of animals by comparing the human anatomy and physiology2.

MATERIALS and METHODS

This study is planned to review, evaluate and compile the
information collected from English and Turkish literature
about laboratory animals. The gathered information from
the literature and books is used for choosing the appropriate
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laboratory animal for the particular organ and experiment to
reach best scientific success. Each organ system and various
animals are widely discussed in terms of economics, genetics,

organ structure, advantages for selecting specific area studies.

RESULTS

Animal experiments are sensitive working areas. There are
considerations to be taken into account including the deter-
mination of the subject propetly, preparation of study pro-
tocol, the adequacy of researchers, controlling alternative
options instead of using animals and finally, the necessity of
selecting the animal appropriately for the right match with
the purpose?. By this way, the expetiment reaches its goal and
the animals sacrificed in experiments would be used for the
benefit of humanity. Otherwise, these experiments will just
lead to animal waste.

Comparison of the biological characteristics of the laborato-
ry animals and the humans allows us to have basic knowledge
about their appropriate usage in experiments3. However,
choosing the right animal is not only limited by resemblance
to humans. Even if they are appropriate in physical and an-
atomical aspects, there are other factors to be considered.
For example, large animals such as equine create feeding
and budget problems which are major disadvantages of the
equine models among the animal models for cartilage re-
searches8. Conversely, rodents - rats, mice, guinea pigs, ham-
sters- are more preferred animals due to their small size and
easy breeding conditions. Also, the use of some mammalian
species like canines is restricted due to human’s emotional re-
lationship with them. If their usage creates ethical problems,
mammals can be replaced with non-mammalian vertebrates,
invertebrates or microorganisms according to the type of re-
search. However, due to their general similarities, mammals
are accepted as approptiate animals for researchesd. In addi-
tion, the system to be studied is important for correct animal
choice.

Nerve System or Behavioral Studies

Lots of different animal types are used in neurological or be-
havioral studies. For example, rat is commonly used in ani-
mal models to study learned helplessness%10. It has been ob-
served that when exposed to unavoidable shocks and stress,
rats show similar behavior and activity to clinically depressed
patients such as weight loss, decreased libido, elevated motor
activity, changes in sleep pattern, activity on HPA (hypotha-
lamic—pituitary—adrenal) axis and a loss of spine synapses
in the hippocampal regions. Interestingly, depression thera-
py that is used on humans, such as tricyclic antidepressants,
SSRIs (selective serotonin reuptake inhibitors), monoamine
oxidase inhibitors and electroconvulsive therapy, also works
on rats10-15, Moreover, rats in the learned helplessness model
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had elevated levels of glucocorticoids and homocysteine, as
is observed in depressed human patients!0.

Rats are preferred over mice for a number of reasons. Their
behavioral characteristics are investigated well, their large size
allows more precise microsutgical interventions, cell/tissue
transplantation, and functional analyses in vivol7.18. Stere-
otaxic injection, a commonly used procedure in neurologi-
cal studies, is also performed easier with more precision in
rats rather than in mice. Therefore, rats are frequently used
in animal models for neurodegenerative diseases such as
Alzheimet’s diseasel?. Invertebrates such as nematode (Cae-
norhabditis elegans), the zebrafish (Danio rerio), the fruit fly
(Drosophila melanogaster), the ascidian (Ciona intestinalis)
and the sea urchins (Strongilocentrotus purpuratus and Pat-
acentrotus lividus) are useful models for Alzheimer’s Disease
and other neurodegerative diseases as well. Their genomes
are thoroughly sequenced and interestingly include genes cor-
responding to the human disease genes. Also, genetic screens
performed with the purpose of pinpointing mutations that
cause age-dependent neurodegeneration take less time20.

Primates are also important in human nervous system inves-
tigations aimed to understand the brain functions. Because
their neurological developments and functions relating to
cognition is similar to those in humans®. Furthermorte, they
are able to remember their actions and behaviors such as
humans and they have memory decrements associated with
age-related cognitive declineS. These findings point out that
primates are candidates to investigate neurological diseases as
Alzheimer’s21.

Monkeys were also used on Parkinson’s disease which is a
neurological disease and the first animal model was created by
the scientists who work in the “National Institute of Mental
Health” with the injection of “l-methyl-4-phenyl-1,2,3,6-tet-
rahydropyridine (MPTP)” into the monkeys. The reason for
the success of modelling the monkeys is that the drug affects
the human brain in the same way it does the monkeys’ brain.
At this point, the similarity of “Substantial nigra” which is
found in both humans’ and monkeys’ brains draws the at-
tention23.

Monkeys are the most commonly used laboratory animal in
the investigation of pathogenesis of Huntingtons disease
(HD). Irregularities in miRNA of the HD monkeys’ brains
are similar to human patients, thus providing the opportunity
of trying alternative treatment on monkeys?2.

Middle ear and ear drum of cats and rabbits are also similar
to humans?3. For auditory tests or hearing reseatches, rabbits
are used as the animal model because their hearing frequen-
cy range is approximately 360-42,000 Hz that covers the fre-
quency range of humans24.

It was found that vitamin A deficiency causes the loss of
visual pigments in rats. In this case, adaptation to darkness
can be reduced and night blindness may occutr25. This situ-
ation is also seen in humans and therefore rats can be used
for researches based on pigmentation and vitamin adequacy.

Binocular vision is a function sensing the depth of the object.
Just as in humans, it is also found in monkeys and researches
on these animals provide more information about human eye
physiology. Physiologists believe that the development of di-
agnostic and therapeutic methods related to neural disorders
is obtainable from the use of monkeys>.

Genetic - Cancer Studies

All diseases can be affected by genetic factors directly or in-
directly, so identifying them is important to prevent or treat
diseases. After humans, the genome sequence of mouse was
also determined in 2002 and it is found that there are certainly
structural and functional differences but ninety-nine percent
of the genes in humans and mice ate counterpart!,0. This
was a great benefit for the analysis of the differences between
genetic and non-genetic disease applicable to mice. Further-
more, this determination ensures that mice are the most com-
monly used expetimental animals 1.

Mouse is the most frequently used animal in cancer research
due to its small size, short gestation period and inexpensive
handling. Rodents are easy to manipulate genetically, thus en-
abling to study molecular pathways and different aspects of
cancer in vivo. However, cancer need to be induced geneti-
cally or chemically in mouse whereas different types of neo-
plasms are naturally occuring in dogs.It has been discovered
that dog genome is more similar to human than mouse. Same
or similar tumor suppresor genes and oncogenes play role in
both dogs and humans such asp53, Rb, MDM2, BRCA1, and
BRCAZ2,53,54.This allows dogs to be a more accurate species
to model human cancers.26-29,

Another useful experimental animal for biomedical research
is swine. Its morphological and physiological similarities with
humans help researchers learn more about the human body
and its diseases. For instance, swine is an accepted animal spe-
ciesfor organ failure and sepsis. Furthermore, new surgery
techniques on liver, intestine, kidney, heart and blood circula-
tion and devices such as laparoscopes are first tried on swines.
Despite its relatively expensive and elaborate husbandry com-
pared to smaller laboratory animals, the significance of these
studies are realized in the scientific community30-37,

Immune System Studies

Animals are used also in researches related to the immune
system in the human body. Rodents are frequently used in this
field. In particular, mice and rats are essential among immune
system research models because they have a similar immune
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response to humans and human lymphocytes formed after
infection can be transmitted to these animals. Genetically
modified mice by transmitting human lymphocytes are used
in many studies seeking treatment for immune system failure
including fatal diseases such as AIDS6. Additionally, rabbits
have similarities to human immune system23. For example,
gut microbiota of rabbits is quite similar to those in humans’.

In the 20th century, monkeys had been subjected to experi-
mental testing for developing a vaccine against the polio vi-
rus623. Through research on animals it has provided a large
dectease in poliomyelitis ratesS. With the researches done on
“Rhesus monkeys” and “chimpanzees”, a vaccine has been
developed against the infections of Hepatitis B virus in hu-
mans.23,

Dermatological Studies

Structure of epidermis in cats and dogs have similarities to
humans38. In the case of skin, pigs have similar organisms to
humans also+39. In a study investigating the morphology of
hair follicles and the structure of skin, the pork skin showed
the greatest similarity to human skin, while the skin of other
animals including cats, dogs and rabbits have significant dif-
ferences from human skin39.

The albino rabbit skin is highly sensitive, thus they are pre-
ferred in skin irritation tests3.

Endocrinologic System Studies

Rats are widely used in diabetic wound healing studies due
to their similarities with humans#). Congestion, hypetemia,
necrosis, inflammatory cells, collagen deposition, absence of
epithelium, angiogenesis, greater collagen formation induced
by fibroblast, fibrin leukocyte crusts are also seen in rats along
with absence of necrosis, re-epithelization of the tissues and
collagen deposition during healing process#!. Diabetes com-
plications vary between humans and animals and there is an
ongoing debate about whether any animal model represents
complications seen in human completely>. Glucokinase gene
plays an important role in diabetes mellitus and it is known
that mutations in that gene cause maturity-onset diabetes of
the young (MODY)#2. Type II diabetes in mouse caused by
mutations in the glucokinase gene resembles human MODY,
thus allowing scientists study the relationship between the
gene and the etiology and severity of the disease43. It has
been discovered that while some mutations can be lethal,
some do not affect the phenotypef. Thete is a significant
resemblance and homology between rodents’ genomes and
those that are in humans. Additionally, rodents are practically
easy animals to work on. The body weight change is 10 day
for a rat but it is almost 1 year for humans. So using rats as
obese animal models is quite reasonable#4.
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Skeletal System Studies

The skeletal system of pigs has some similarities to those in
humans4. Deer and sheep are two animal species closest to
humans in the case of lumbar spine reseatrches*S. Rodents,
except rats, are the most widely used animal models in os-
teoporosis.. Bone disorders in rats are seen with osteopenia
rather than osteoporosis. In this regard, the female rats are
appropriate animals for osteopenia researches, because of the
eatlier growth plate closing in male rats25.

In addition, rats are not suitable models for studying the ef-
fects of ovariectomy on cortical bone because their bones do
not contain Havers channels?5.

Gastrointestinal System Studies

A study comparing digestive systems of laboratory animals
and humans showed that, like in many other fields, there is
no one animal that represent humans entirely. It has been ob-
served that some animals are more similar than others when
digestive system is divided into small topics. For example,
dogs share the most resemblance to humans in terms of the
morphology of stomach. When looked at the morphology
of the colon, dogs have a different structure compared to
humans while monkeys and pigs have a sacculated colon like
humans*7. Morphology of pig colon shows mote similarity
to humans than monkeys. Gut microbiota of rabbits show
significant similarity to humans microbiologically’. Rats are
one of the most commonly used animals in studies about
digestive system. However, there exist differences that should
be taken into consideration. For instance like horse and pi-
geon, rats don’t have gall bladders. Therefore, it would be
meaningless to use rat as a model for diseases about the gall

bladder?25.

The pancreatic juice secretion rates in humans, pigs, and dogs
are similar?. Pigs also resemble humans in terms of their pan-
creatic structure#.

Liver is a significant organ both for metabolism and con-
struction. It is important to find an appropriate model for the
researches of liver diseases. At this point, it would be easy to
focus on dogs and cats for the researcher because the liver
construction is quite similar to humans compared to the oth-
er animals such as pigs and rabbits. Furthermore, mice have
resemblances with humans about senile hepatic changes and
they ate also used in chronic hepatitis investigations34.35,38.

Cardiovascular System Studies

Biomedical researches on animals also made an important
contribution to Coronary Artery Bypass Graft Surgery. For
basic studies of principles of circulation or blood pressure;
frogs, reptiles, horses, cats, dogs, sheep, and deer were used.
For further stages, the choices of animal species became
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more special. Dogs, chimpanzees, and finally humans are
contributed to these researches?3.

Pigs are also appropriate animals for cardiovascular research-
es due to their similarity for cardiovascular tree, maturation
of blood cells and retinal vessels*38. About embryonic blood
circulation, the goats are the most similar organisms to hu-
mans38,

It is a conventional method to use dogs in cardiovascular-re-
nal studies as a model of hypertension or renal function re-
searches due to their large size5. Their relevance to the car-
diovascular system is also important to evaluate safety in the
pharmacological industry6. Recently, some mutant rats are
accepted as valuable models for investigations of human dis-
eases in this aread. For example Brattleboro Rats are used for
determining the role of vasopressin, a hormone contributes
to the kidney function such as blood pressure regulation, wa-
ter and ion excretions due to its susceptibility to Diabetes
Insipidus as humans36,37.

Furthermore, rats differ from other animals including dogs,
cats, guinea pigs, rabbits, cattle and sheep due to L-amino
acid oxidase activity in their kidneys. This suggests that rats
could be appropriate animal models for metabolic disorders
about this enzyme which plays a significant role in amino acid
metabolism in humans. There is also glutamine synthetase in
rat kidney. All vertebrate brains with the exception of ani-
mals like dog, cat and pig include this enzyme which plays
an important role in detoxification by converting ammonium
glutamate to glutamine. Therefore, rat should be a candidate
for studies about glutamine synthetase activity in kidney25.

Although there are some differences in Neonatal survival of
rodents and primates, their vascular anomalies are were found
similat25. Also, certain embryological developments such as
formation of placenta are similar in rodents and humans38.
Researchers use these information to see the rats as suitable
models for cardiovascular system research. However, all ro-
dents are not appropriate for these studies. For example, the
usage of rats in cardiovascular researches as hemodynamic
studies, measuring blood flow in the heart is limited because
of their small body size25.

Rats are atherosclerosis tresistant animals and have relative
resistance against hypercholesterolemia and lesion develop-
ment. Their lipoprotein profiles do not show similarity to
those in humans. For these reasons, rats cannot be used in
atherosclerosis studies. Even a single specific event, such as
plaque rupture causing vessel occlusion that is found in hu-
mans with atherosclerosis cannot be found in rat models25.
Nevertheless, rabbits are appropriate animals to study athero-
sclerosis due to their susceptibility to hypecholesterolaemia0.

As mentioned previously, monkeys are the closest species to

humans among laboratory animals. In cardiovascular-renal re-
searches, they are founded appropriate due to their structural
make up, just as shown in other researches. “Renin” which is
a significant hormone regulation of the blood pressure and
the tension, is similar both in humans and monkeys, however
there is no such similarity in “non-primates”. For this rea-
son, monkeys were used for examining hypertension and the
researchers have shown that the hypertension disease may be
transformed by the genes23.

Conclusion

There are no animals completely similar to human anato-
my and physiology. The similarities and differences between
the human beings and the laboratory animals are to be well
known to select the best animal for the particular investi-
gation. During the planning phase of the research, genetic,
metabolic, anatomic, physiologic, economic and ergonomic
parameters should be overviewed to choose the appropriate
animal and method. The validity of the used animal model
is always taken into consideration for translational research.
Among others especially the predictive validity of the model
must be proven to translate animal studies to human diseases.
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Yenidogan Infantta Preeklampsinin Etkileri

Effects of Preeclampsia on The Newborn Infant
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OZET

Preeklampsi sadece gebelik siiresince olusan bir durumdur.
Preeklampsinin, yenidogan infantlarin 6limunde  birlikte
olabilecegi bir dizi erken ve ge¢ perinatal/neonatal komp-
likasyonlarla iligkili oldugu bulunmustur. Bunlar ¢ogunlukla
gestasyonel hafta ve dogum agithg ile iliskili olup preeklamp-
tik tokseminin ciddi veya erken baglamasiyla da iliskilidir.
Gincel olarak preeklampsi tanisinda kullanilabilecek opti-
mal antenatal test yontemi ile ilgili bilgiler kisithidir. Ayrica
preeklampsi intrauterin gelisme geriligi TUGR) ve premature
dogumun énemli sebeplerinden biridir. Intrauterin gelisme
geriliginin derecesi erken ve ge¢ morbiditeler Gizerinde negat-
if etkilidir. Prematiir dogan bebeklerin uzun dénem sonuglart
da gestasyonel haftaya baglidir. Biz bu yazida preeklapmsinin
gelismekte olan fetiis ve dogum sonrast yenidogan infant tze-
rindeki olumsuz etkilerinden bahsetmek istedik.

Anabtar kelimerler: Precklampsi, Hipertansiyon, Yenidogan,
Fetiis

ABSTRACT

Preeclampsia is a condition that occurs only during pregnan-
cy. Preeclampsia is found to be associated with a number of
short- and long-term perinatal and neonatal complications,
including death. These are mostly related to birth weight and
gestational age at delivery, and relevant to severe or early onset
pre-eclamptic toxaemia. Currently, little information is avail-
able on the optimal antenatal testing modality to be used for
pre-eclampsia. Pre-eclampsia is an important cause for intra-
uterine growth restriction and premature delivery. The degree
of intrauterine growth restriction also has negative effects on
both early and late morbidities. Longer term outcomes for
prematurely born infants are dependent on gestational age.
In this article, we aimed to mention about the adverse effects
of preeclampsia on the developing fetus and newborn infant.

Keywords: Preeclampsia, Hypertension, Newborn, Fetus
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Preeklampsinin Yenidogan Infant Uzerindeki Etkileri

Gebelik sirasinda anne karninda gelismekte olan fetis
dogrudan doruya anneyle ilgili durumlardan etkilenmektedir.
Hem anneyi hem de anne karninda gelismekte olan fetiist et-
kileyen 6nemli hastaliklarda birisi de gebelik boyunca annede
goriilen hipertansif hastaliklardir. Gebelikle iligkili hipertansif
hastaliklar: preeklampsi/eklampsi, kronik hipertansiyon, kro-
nik hipertansiyon zemininde gelisen preeklampsi/eklampsi ve
gestasyonel hipertansiyon olarak siralanabilmekteditl,2. Biz
bu yazida fetus ve yenidoganda, fetal biiyiime kisitlanmast ve
erken doguma neden olmast gibi nedenlerle ciddi morbidite
ve mortaliteye neden olan preeklapmsinin fetiis ve yenidogan
lizerine olan etkilerinden bahsetmek istedik3.

Preeklampsi tanimi ve siklig1

Precklampsi, yeni baslangichi hipertansiyon (>20 gestasyon
haftast) ve proteiniiri ya da organ hasartyla karakterize multi-
sistem bir hastaliktit. Precklampsi maternal ve/veya fetal
mortalite ya da ciddi morbidite ile iliskilidir. Hastaligin sikligt
bélgelere ve toplumlara gére degismekle birlikte tim diinyada
tiim gebeliklerin %4.6’1 oraninda gorillmektedir. Ozellikle ilk
gebeliklerde 1.5-2 kat fazla gorildiugi bildirilmektedir. Geg
baslangicl hastalik (=34 gestasyonel hafta) erken baglangiclt
hastaliktan daha stk olarak izlenmektedisl,#5. Tum dinya-
da maternal Olimletin %10-15nin  preeklampsi/eklamp-
si ile iliskili oldugu bildirilmektedir. 100.000 canli dogumda
preeklampsi/eklampsiye bagli maternal 6lim oraninin 1 old-
ugu bildirilmekle beraber, vaka/élim oraninin 10.000 vakada
6.4 oldugu gorilmektedir0.7.

Preeklampsinin risk faktorleri

Precklampsi olusumunda degisik risk faktotleri arasinda nul-
liparite, 6nceki gebelikte preeklampsi olmasi, anne yasinin
>40 ya da <18 yas olmasi, preeklampsi aile Sykiisii, kronik
hipertansiyon, kronik renal hastalik, antifosfolipid antikor
sendromu, trombofili, vaskiiler ya da konnektif doku hast-
alig1, Diyabetes mellitus (pregestasyonel/gestasyonel), ¢ogul
gebelik, yiiksek viicut kitle indeksi, siyah 1rk, hidrops fetalis,
aciklanamayan fetal biytime kisitliligi, kendisi small gestas-
tional age (SGA) olan anne, 6nceki gebelikte fetal biiyiime
kisitliligt, abruptio plasenta ya da fetal 6lim olmasi, gebelikler
arast intervalin uzun olmast, mol hidatiform, genetik faktérler
siralanabilmektedirS.

Preeklampsinin patofizyolojisine bakig

Precklampsinin patogenezinde trofoblast migrasyon defek-
tinin 6nemli bir faktér oldugu bildirilmektedir. Ozellikle hiicre
adezyon molekillerinin ekspresyonunda ve ekstraselliiler
matriks proteinlerinin olusumunda bozukluk, annenin NK
cell KIR-A icin homozigot (KIR-AA) olmast ve fetusun
HILA-C2 genini tagimast gibi genetik nedenler, anjiogenik ve
antianjiogenik faktotler arasinda dengesizlik olmasi (vaskiler
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endotelyal biiyiime faktéri (VEGE), soluble endoglin, solu-
ble fms- like tyrosine kinase-1 receptors (sFlt-1) ve plasental
biytime faktorii (PIGF) bu duruma yol agmaktadir. Sonugta
spiral arterlerin miyometrium iginde dallanmalarinin fizyolo-
jsinde yetersizlik olmasi, plasenta gelisiminin uygun olmamast,
plasental disfonksiyona neden olmaktadir9-15 (Sekil 1).

Sekil 1: iskemik plasental hastalik gelisim basamaklar

Spiral arterierin Fyamarral g prinis firpobs; i sonlgimands
velersigdih
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Preeklampsinin Klinik ve Laboratuar Bulgular: (Tablo1)

Preeklampsi klinikte erken ve ge¢ baslangicl hastalik, daha az
olmak tizere postpartum hastalik gérilebilmektedir. En stk
geg baslangicli (> 34 hafta) hastalik olmakla birlikte, %10 or-
aninda erken baglangicli, %5 oraninda da postpartum (genel-
likle ilk 48 saatte) hastalik olarak ortaya cikabilmektedir. Hast-
aligin belirti ve bulgulari; agir hipertansiyon sistolik tansiyon
arteryel basinct (STA) 2160 mmHg ve/veya diastolik tansi-
yon arteryel basinct (DTA) 2110 mmHg), pertsistan ve/veya
ciddi basagrist, gérsel anormallikler (skotom, fotofobi, gérme
bulanikligi, temporal kérlik gibi), Gst abdominal ya da epi-
gastrik agr1, bulanti, kusma, dispne, retrosternal gogiis agrist,
mental durum degisikligi seklinde olabilmektedir!,2,16,17,

Tablo 1: Preeklampsinin klinik ve laboratuar bulgular1

PROTEINUORI
o | = 2300 mg/24 sa

~ STA> 140 H
(}TAE %0 mmH &8 ~ |drar protein/kreatinin 20,3
- m
= mHE » Spotidrarda = 1+

L = Spotidrarda 2 30 mg/dL
= Trombositepen| <100000/mm3
= KC fonksiyon boruklufiu [AST JALT = normalin 2 kati)
= Babrek fonksivon bozuklugu (kreatinin = 1,2 mg/dL veya serum
kréatinin dizeyinin &n a2 2 katina gikm asi)
= Pulmonér odem veya siyanok
= Bagafins, girme bulamik/sf

HIPERTAMSIYOM
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Laboratuvar anormallikleri ise mikroanjiopatik hemolitik ane-
mi (anormal periferik yayma, artmug biliribin, disik serum
haptoglobulin duzeyi), trombositopeni (<100.000/ microl),
artmis serum kreatinin (>1.1 mg/dl), artmis karaciger enzim-
leri (normalin Gst limitin iki kat1) olarak siralanabilmektedir.

Baz1 gebelerde 20. gebelik haftasindan 6nce baglayan hiper-
tansiyon ya da proteiniiri, postpartum gec¢ baslangic ya da
alevlenme (postpartum >2 giin, <6 hafta) bulgularindan en az
birisi ile ortaya ¢ikabilen atipik preeklampsi vakalarina da ras-
tlanmaktadir. Progresif bir hastalik olan preeklempside ¢cogu
hastada gebeligin gec dénemlerinde semptomlar gelismekte
ve doguma kadar kademeli olarak artabilmektedir. Vakalarin
%25’inde, 6zellikle erken baslangiclt olanlarda hipertansiyon
hizla agitlasabilmekte ve/veya organ hasari bulgular giinler/
haftalar icinde gelisebilmektedir.

Daha ileri durumlarda vakalarin %2’sinde eklampsi gelisebil-
mektedir. Preeklampsi hem anne hemde fetus icin ciddi se-
kelletle iligkilidir (abrupsitio plasenta, KC hematomu/riptiird,
DIC, inme, mekanik ventilasyon, invazif hemodinamik moni-
torizasyon, transfiizyon, diyaliz gerekliligi; eklampsiye progre-
syon). Hastaliga eslik eden gbgiis agrisi, dispne, disiik trom-
bosit sayisinin kéti prognozla iliskili oldugu bildirilmektedir.
Plasentanin dogumu hastaligin iyilesmesinde en 6nemli fak-
térdir. Dogum sonrast bazt semptomlar saatler icinde (6rn.
basagtisi), bazilari aylar icinde (6rn. proteiniiti), tipik olarak
3. bosluktaki sivi mobilizasyonu ve dilirez dogum sonrast
48 saatte baglamaktadir. Ancak bazi olgularda hipertansiyon
postpartum ilk ve 2. haftada koétilesebilmekte, genellikle 4
haftada normale dénebilmekte ve nadiren 3 ay sonrasinda da
devam edebilmektedir!,2.

Tant sonrast hastaligin siddetini degerlendirmek, maternal
ve fetal iyilik halini degetlendirerek takip etmek ¢ok 6nem-
lidir. Cinki hastaligin siddeti dogrultusunda anneye gerekli
miidehale yapilacak ve fetiistin gelisim durumuna gére gebe-
ligin ne zaman sonlandirilacagina karar verilecektir. Siddetli
preeklampsi; STA 2160 ve/veya DTA 2110 mmHg olmast,
trombositopeni <100000/mm3 olmast, karaciger fonksiyon
bozuklugu (AST /ALT > normalin 2 kat1), epigastrik veya sag
st kadran agrist, serum kreatinin > 1,2 mg/dL veya serum
kreatinin diizeyinin artarak en az 2 katina ¢ikmasi, pulmoner
6dem veya siyanoz, basagrisi, gérme bulanikligi gibi klinik ve
laboratuar bulgulari ile taninmaktadir. Ancak proteiniiri mik-
tart, oligtiri, [IUGR gibi bulgular siddetli preeklampsi kritetleri
olarak kabul edilmemektedir!.

Precklampsinin ayrict tanisinda daha 6nceden var olan hi-
pertansiyon: <20 haftada baslayan hipertansiyon, proteiniiri
olmamasi(<lgt/gun); supetempose precklampsi: bilinen
primer hipertansiyonu olan kadinda kan basinct yiksek-
ligi ve/veya proteiniti ve preeklampsi semptom ve bulgu-
lart; bébrek hastaligin alevlenmesi, antifosfolipid sendromu,

trombotik trombositopenik purpura (TTP), hemolitik tiremik
sendrom (HUS), sistemik lupus eritomazus (SLE) gibi hast-
aliklara dikkat edilmelidir. Ayrica gebelige baglt hipertansi-
yonun preecklampsiden ayrimi da yapilmalidir. Gebelige baglt
hipertansiyon, 20. gebelik haftadan sonra ortaya ¢ikmakta,
STA 2 140 ve/veya diastolik DTA = 90 mmHg olmasi, pro-
teiniiri veya organ fonksiyon bozukluklarinin olmamast ve
tansiyonun en ge¢ postpartum 12 hafta igerisinde normale
donmesi ile taninmaktadirl,18. Bazt precklampsi vakalarinda
ise klinige grand mal nébetler eklenmektedir. Bu durum artik
eklampsi olarak tanimlanmaktadir!®. HELLP sendromunun
ise preeklampsinin agir formu olabilecegi ya da ayr1 bir hast-
alik olabilecegi dustiniilmektedir. Bu vakalarin %015-20%sinde
eslik eden hipertansiyon ya da proteiniiti saptanmamaktadir20.

Preeklampsinin 6ngérilmesi ve saptanmast tabi ki iyi bir
gebelik takibiyle olmaktadir. Gebelik takip poliklinigine
basvuran hastalara 6ncelikle iyi bir maternal éyki alinmali,
Ozgecmisi ve 6nceki gebelikler sorgulanmalidir. Fizik muay-
ene, laboratuvar ve gérintileme tetkiklerinde uterin arter
pulsatilite indeksi, ortalama arter basinct, PAPP-A, plasental
biyime faktorii gibi bulgular takip edilmelidir. Uygun taki-
plerle erken baglangiclt hastalik %95 oraninda taninabilmekte-
dir. Ongériilen vakalarda, riskli gebelerde Aspirin tedavisinin
16. haftadan 6nce baglanmasi perinatal 6limde %60 azalma,
precklampside %50 azalma, siddetli preeklampside %80-90
azalma ve IUGR da %55 azalma ile sonuglandigini bildireen
vaka setileri oldugu gorilmektedir2!.

Ancak fetus acisindan ilacin yan etkileride géz 6ntinde bu-
lundurulmalidir. Yine kalsiyum ve heparin/dustik mol agirliklt
heparin tedavilerinin de yararh etkileri bildirilmistir.

Preeklampsinin asil tedavisi ise gebeligin uygun zamanda
sonlandirilmasidir. Bu nedenle hafif ve siddetli vakalarin
ayriminin uygun sekilde yapilmast gebeligin sonlandirilmast
zamanina karar vermede 6nemlidir. Hafif valarda gebelik 37.
gestasyon hastast sonrast rahatlikla sonlandirilabilmektedir.
Siddetli vakalarda ise fetus yagam sinir1 altinda ya da = 34
gestasyon hafta olmasi, anne veya fetusun durumunda bozu-
Ima olmast durumunda gebelik sonlandirilmaktadir. Ancak
siddetli vakalarda gestasyon haftasi 34 hafta altinda olsa da
kontrol edilemeyen siddetli hipertansiyon, eklampsi, annede
pulmoner 6dem, ablasyo plasenta, tiketim koagilopatisi
(DIC), HELLP, fetal distres/fetal 6lim durumlari varliginda
gebelik sonlandirilmaktadirl22,

Plasental Disfonksiyona Fetal Uyum

Fetus metabolik ihtiyaclarint ve oksijen gibi hayati éneme
sahip gereksinimlerini plasenta yoluyla anneden almaktadir.
Preeklampsi sonucu gelisen plasental yetersizlik dolayisiyla
fetus kendini korumak icin degisik yollara basvurmaktadir.
Bunlardan en 6nemlisi beyin gibi hayati organlart koruma
refleksidir. Beyin koruyucu etki, fetal hipoksemi varliginda,
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fetal serebrumda periferik damar direncinde kompansatuvar
azalma olmasi sonucunda; a) santralizasyon: orta setebral ar-
ter pulsatilite indeksi azalirken, umblikal arter pulsatilite in-
deksinde artma olmasi (oran <1.08 anlamlr), b) redistribisyon:
fetal kan akiminin yasamsal 6nemi fazla olan organlara
dagildigini ve beyin kan akiminin korunmasi gibi kan akiminin
yeniden diizenlenmesi olusmaktadir?3 (Sekil 2).

Sekil 2: Beyin koruyucu etkinin uzun ve kisa siireli etkileri

BEYIN KORUYUCU ETKININ SONUCLARI

—

Unmn ddnem

[Ny et
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Cok wrun dénem
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*NEK: Nekrotizan enterokolit

Plasental yetmezlik sonrasi fetiiste siddetli hipoksi, metab-
olik bozukluklar, yiiksek enerjili fosfatlarin yikimi, beyin
6demi gelismesi, kompansatuar serebral vazodilatasyonun
kayb: olugmaktadir. Son evrede ise hipoksemik/ iskemik
miyokardiyal disfonksiyon, kardiyak dilatasyon ve holosisto-
lik atrioventrikiiler kapak regiirjitasyonu, duktus venozusta
tersine akim, umblikal arterde pulsatil akim meydana gelmek-
tedir23,24. Olaylarin erken donemde umblikal arterde direng
artist, midserebral arter direncinde azalma, umblikal arterde
end diyastolik akim yoklugu gérilebilir. Dogum karart ise non
reaktf nonstres test (NST), vatiyabilite 3 vuru/dk altindaysa
vetilebilmektedir!,2,23.

Oncelikle plasentayi etkileyen kronik plasental hipoperfiizyon
fetuste de fetal buyime ksitliligl, oligohidramniyoz gibi
olumsuz etkilere neden olmaktadir. Agir ve erken baglangich
preeklampside dogum agirliginda disikligin derecesi en fa-
zladir (%11 ve %23). Geg baglangichi precklampside plasental
perfiizyonun ve fonksiyonun sonradan bozulmasi nedeniyle
dogum agitligt ortalamanin tizerinde olabilir25.

Preeklampsi iligkili neonatal olumsuz sonuglar

Preeklampsi, iyatrojenik prematiire dogumun en sik nedeni
olmakla birlikte precklampsinin en 6nemli morbiditesi pre-
matiritedir. Ayrica preeklamptik anne bebeklerinde inrtauter-
in gelisme geriligi ve fetal kayip riski artmistir20,27. Erken
baglangicli preeklampsi fetal 6lum ve petinatal élim/ciddi
neonatal mortalite ile iliskili saptanmistir. Geg¢ baslangiclt
preeklampside ise fetal kayip riski daha az bulunmugtur28,29.
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Ayrica IUGR ve SGA riskinin de erken baslangichida 7 kat,
gee baslangiclida 3 kat arttdt bildirilmektedir30,31.

Preeklamptik anne bebeklerinde respiratuvar distress sen-
dromu (RDS) gelisimi ile ilgili ¢eliskili sonuglar bulunmak-
tadur.

Bir calisgmada 34-37 gestasyonel haftada bebeklerde RDS
sikliginin azaldidy bildirilmektedir32. Ancak diger bir ¢aligma-
da 34- 37 gestasyonel haftadaki preeklamptik anne bebekler-
inde RDS sikligi arttigr bildirilmektedir. Preeklampsinin fetal
akciger uzerindeki etkisi kesin olarak bilinmemekle birlikte
preeklampsinin prematiirelerde RDS icin risk faktéra ola-
bildigi, term ve pretermlerde artmis solunumsal morbidi-
teler ile iligkili olabilecegi bilditilmektedir33. Preeklampsinin
patofizyolojisinde meydana gelen anormal plasenta olusu-
mu nedeniyle plasental yetmezlik ve uterin kan akiminin
yetersizligi fetiisiin gelisimini olumsuz etkilemektedir34. Bu
nedenle olusan hipoksi ve iskemi fetal anjiogenezisi de bo-
zmaktadir35, Anne karninda fetuste meydana gelen damat-
sal yapilarin gelisiminin strekliliginin korunmast fetal ak-
cigerde alveollerin gelisimi icin kritik 6neme sahiptir. Ancak
precklapmtik anne bebeklerinde normal akciger gelisimi igin
kritik 6neme sahip olan akciger damar gelisiminin bozuldugu
distntlmektedir36.37- Ayrica precklamptik gebelerde VEGF
antagonisti soluble VEGFRT1 diizeyi arttigt ve bu nedenle an-
jiogenezisin bozuldugu ve VEGF sinyalinde bozulma akciger
gelisimini etkileyerek bronkopulmoner displaziye (BPD) yol
agabilecegi bildirilmektedir38. Giincel ¢aligmalar annede intra-
uterin fetal gelisme geriligine neden olabilecek kadar siddetli
preeklampsinin BPD gelisiminde rol oynadigint da destekle-
mektedir39.

Preeklampsinin yenidogan doneminde sepsis sikligini art-
tirdigr  bildirilmektedir. Notropeni (absolu nétrofil sayist
<500) preeklamptik anne bebeklerinde sikilikla gérilmekte ve
biyik 6lctide intrauterin baslamaktadir. Yapilan calismalarda
annesi preeklamptik olan disik dogum agitlikli bebeklerinin
%47-%50 sinde yasamlarinin ilk 12 saatinde nétropeni oldugu
izlemektedir. Yine ciddi preeklampsi olan annelerin bebekler-
inde nétropeninin daha stk oldugu ve dogum agirliklarinin
daha diisiik oldugu bildirilmektedir.

Bu nedenlerle preeklamptik anneden dogan, intrauterin
gelisme geriligi ve nétropenisi olan bebeklerde erken (%04,6-
0) ve geg baslangicl (%024) sepsis oranin normale gore yiisek
oldugu goérilmektedir. Hastalatin takiplerinde nétropenin
gunler/haftalar icinde dizeldigi ve granilosit-koloni uyarict
faktor (G-CSF) tedavisine ihtiya¢ duyulmadigt gorilmek-
tedir*0. Notropenin sebebinin ise uteroplasental yetmezlik,
plasental inhibitér faktorlere baglt nétrofil Gretiminde azal-
ma ve kemik iligi myeloid seri hiicrelerinde baskilanma ned-
eniyle oldugu dustinulmektedir4!,42.43. Ayrica preeklampsili
anne bebeklerinde kanlarinda koloni forming unit-granulosit
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makrofajin (CFU-GM) azaldigt ve periferik kanda nétrofil
havuzunun azaldig1 bildirilmektedir40.

Precklampsili anne bebeklerinde trombositler de etkilenme-
ktedir. Trombositopeni (<150,000/uL), 6zellikle intrautetin
gelisme geriligi olan bebeklerde siklikla ilk 72 saatte ortaya ¢ik-
makta ve bircok hastada genellikle 10 giin icinde dizelmekte-
dir#044. Trombositopeninin ciddiyeti hastalik siddetine gore
degismekle birlikte ¢ok kii¢tiik oranda da olsa ciddi ya da klinik
olarak 6nemli trombositopeni (<50,000/ul)) bazi hastalarda
gelisebilmektedir4>. Precklamptik anne bebeklerinde trom-
bositopenin nedeni kesin olarak bilinmemekle birlikte; fetal
hipoksi nedeni ile baskilanmis megakaryosit proliferasyonu
sonucu azalmis tretim, mikroanjiyopatik yikim ve plasental
yikim nedeniyle olustugu dusuntlmektedir46.

Preeklampsinin erken ve ge¢ pretem dogan infantlarin
gbz gelisimi Uzerine etkilerinin oldugu  bildirilmektedir.
Celiskili sonuclarin  bildirildigi ¢alismalarin  bir kisminda
preeklampsinin, artmis premature retinopatisi (ROP) sikligt
ve ROP siddeti ile iliskili oldugu, yenidoganda retinal hipoksi,
inflamasyon, oksidatif stres olusturdugu ve ROP riskini art-
tirdidt belirtilmektedir4?.

Ote yandan preeklampsi durumunda dolasimdaki anjiogenik
faktotlerin (soluble fms-like tyrosine kinase 1 (sFlt1)48 ve
endoglin (transforming buytime faktori-1in ko-faktorii)49
arttig1, biyoaktif proanjiogenik faktorlerin (VEGE, plasental
biyiime faktori (PIGF)) azaldigi50,51 bildirilmektedir. ROP
patogenezinde anjiogenezisin 6zellikle VEGIin roli ¢ok iyi
bilinmektedir>2. Bu nedenle relatif olarak proangiogenik olan
ancak daha ¢ok antianjiogenik olan annede preeklampsi gibi
hipertansiyonun eglik ettigi durumlarin ROP gelisiminden ko-
ruyabilecegi dustuntlmektedirt7,53,54,

Precklampsili anne bebekleri intrauterin plasental yetmezlik
nedeniyle hipoksik bir ortama maruz kalmakta ve fetal organ-
lara kan akimt dagilimi 6ncelikle vital organlara kaymaktadir.
Ozellikle end- diyastolik umblikal akimi olmayan SGA be-
beklerde intrauterin distres olustugu bildirilmektedir. Bu du-
rum preeklamptik anne bebeklerinde intestinal dokularin et-
kilenerek barsaga giden kan akiminin azalmasina, sonug olarak
hipoksi-iskemiye neden olabilmektedir. Ozellikle preterm ve
disiik dogum agirliklt bebeklerde prenatal ve postnatal barsak
petfiizyon bozukluklari, staz ve immunolojik faktétlerin de
etkisi ile intestinal doku perfiizyonunu bozarak ve bakteriyel
kolonizasyonu kolaylastirarak nekrotizan enterokolit (NEK)
gelisimine, NEK'in daha erken ortaya ¢ikip daha ge¢ sonl-
anmasina neden olabilmektedir55. Ayrica gincel ¢alismalarda
maternal preeklampsinin preterm bebeklerde spontan intesti-
nal perforasyon sikliigini arttirdigint (%06,2) ve bagimsiz risk
faktori oldugunu desteklemektedir50.

Preeklampsi heterojen bir hastalik olmasi nedeniyle bu anne-
lerin bebeklerinde nérolojik etkileniminde degisken oldugu

goriilmektedir. Intrauterin gelisme geriligi olan ve kronik
hipoksiye maruz kalan preterm dogan preeklamptik anne be-
beklerinde intrakranial kanama ve periventriiktler I6komalazi
riskinin azaldigt bildirilmektedir (%4,8’e karst %20,5)57:58.

Ancak preeklamptik anneden term dogan bebeklerde ise
ensefalopati riskinin arttigt bildirilmektedir. Preeklamptik an-
nelerde dogumda > 37,5 derece ates olmast preeklampsinin
sistemik inflammatuvar bir olay oldugunu disindirmektedir.
Ancak yenidogan ensefalopatisinin gelisiminin preeklamptik
anne bebeklerinde obstetrik midahaleden bagimsiz oldugu,
asidemi veya annede ates ile izah edilemeyicegi, oksidatif
strese ikincil olarak fetusta bir sistemik inflamatuvar yanitin
preeklamptik anne bebeklerinin beyninde vazokonstriksiyon
meydana gelmesi sonucu neonatal ensefalopati olusabilecegi
dustnilmektedir>®. Yapilan bazt calismalarda precklamptik
annelerden dogan gestasyon haftalart 32 alunda olan be-
beklerin 24 aylik oldularinda daha disik Bayley IT gelisim
skorlarina sahip olduklart ve kognitif fonksiyonlarda bo-
zuklugunda eslik ettigi bildirilmekle bitlikte®0, bazt glncel
calismalarda preeklamptik anneden dogan bebeklerin dogum
sonrast 18 aylik olduklarinda gelisim skorlarinin daha yiksek
oldugunu bildirmektedir6!. Bu farkliligin ise preeklampsinin
farkli siddetteki tiplerinin farkli etkileri nedeniyle olabilecegi
distnilmektedir. Diger calismalarda ise preeklampsinin kog-
nitif fonksiyonlarda bozulma olmadan serebral palsiden ko-
ruyucu etkisinin oldugu belirtilmektedir62.

Preeklamptik anneden dogan bebeklerde yasamlarinin erk-
en dénemlerinde oldugu gibi ileriki dénemlerinde de degisik
sistemlere ait bazi problemler oldugu gérilmektedir. Yapilan
calismalarda precklapmtik anneden dogan intrauterin gelisme
geriligi olan bebeklerin yasamlarinin ilk giinlerinde tansiyon
degerlerinin normal bebeklere oranla daha yiksek oldugu
bildirilmigtir63. Preeklamptik anneden dofan bebeklerin il-
eride ¢ocuk ya da adelosan déneminde hipertansiyon gibi
kardiyovaskiiler morbiditeler, diyabetes mellitus ve inme
riskinin artadt bildirilmistir64,65. Ciddi preeklamptik anned-
en dogan cocuklar tzerinde yapilan bir ¢alismada (ortalama
yaslart 12,8 yil) serum spesifik IgE diizeyinin arttigy, allerjik
duyarlilik, allerjik rinokonjunktivit ile iligki oldugu saptan-
migtiroo,

Sonug olarak; preeklampsi sadece gebelik stresince olusan bir
durumdur. Preeklampsinin, yenidogan infantlarda 6limunde
birlikte olabilecegi ve bir¢ok sistemin etkilendigi bir dizi erk-
en ve ge¢ perinatal/neonatal komplikasyonlatla ilikili old-
ugu gorulmektedir. Bunlar ¢ogunlukla gestasyonel hafta ve
dogum agithgi ile iligkili olup preeklamptik tokseminin ciddi
veya erken baslamasiyla da iliskilidir. Ayrica preeklampsi intra-
uterin gelisme geriligi ve prematiire dogumun 6nemli sebep-
lerinden biridir. Intrauterin gelisme geriliginin derecesi erken
ve ge¢ morbiditeler iizerinde negatif etkilidir. Prematiir dogan
bebeklerin uzun dénem sonuglari da gestasyonel haftaya
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baglidir. Giincel olarak preeklampsi tanisinda kullaniabi-
lecek optimal antenatal test yontemi ile ilgili bilgiler kisitlidur.
Preeklampsinin erken dénemde taninmast ve dikkatli takip
edilmesi anne ve dogacak bebegi icin gelisebilecek olumsuz
sonuglarin engellenebilmesi agisindan 6nemli olacaktir.
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OZET

Insan viicudu, genetik kararlilig etkileyen hiicre ici ve gevresel
stres etmenlerine strekli olarak maruz durumdadir. Genetik
kararliligin kaybolmasi Deoksiriboniikleik asit (DNA) hasar-
larina, mutasyonlara, kanserlere ve gelisimsel bozukluklara
sebep olur. Bu nedenle hiicreler, DNA hasarina kargi, DNA
hasar tamir mekanizmast olarak bilinen biyolojik savunma
mekanizmalar1 gelistirmiglerdir. Bu mekanizma, htcre ici
DNA hasarini taniyip, tamir ederek insan genomunu korur.
Farkl tiplerdeki DNA hasarlarini onarmak igin farkl biyok-
imyasal stratejiler kullanan farkli alt DNA tamir mekanizma-
lart vardir. DNA'da meydana gelen tek zincir kiriklar, tek
zincir kirtk tamir mekanizmast ile dizeltilir. Baz eksizyon
onarimi, alkillenmis, amin grubunu kaybetmis ve oksitlenmis
bazlari diizeltir. Buyiik DNA lezyonlari niikleotid eksizyon
onarimi mekanizmast ile onartlirken; yanls baz eslesmeleri,
baz eklenme ve silinmeleri yanlis eslesme eksizyon onarim
DNA hasarlarinin  en
olimctl formu olan cift zincir kiriklar ise, ¢ift zincir tamir

mekanizmast tarafindan duzeltlir.

mekanizmast tarafindan duzeltilir.

Anabtar kelimeler : DNA hasar, tek gincir kirg tamir me-
kanizmasi, ¢ift Jincir kirigr tamir mekanizmast, genetik Rararsilik,
kanser.

ABSTRACT

Human body is constantly exposed to various endogenous
and enviromental stresses that affect the genetic stability.
The loss of genetic stability causes Deoxyribonucleic acid
(DNA) damages, mutations, cancers and developmental dis-
orders. Therefore, cells developed biological defence mecha-
nisms against DNA damage, which is known as DNA repair
mechanism. This mechanism protects the human genome by
recognizing and repairing intracellular DNA lesions. There
are different DNA repair submechanisms that use different
biochemical strategies to repair different types of DNA dam-
ages. Single strand breaks that occur in DNA are repaired
by single strand break repair mechanism. Base excision re-
pair corrects alkylated, deaminated and oxidized bases. Bulky
lesions are corrected by nucleotide excision repair; whereas
base mismatches, base insertions and deletions are repaired
by mis-match repair mechanism. The most lethal form of
DNA damages, double strand breaks, are corrected by double
strand repair mechanism.

Key words: DNA damage, single strand repair mechanism, donble
strand repair mechanism, genomic instability, cancer.
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1. GiRIS

Insanhgin devami icin gerekli olan genetik bilgi genomda sak-
lanir ve nesilden nesile iletilit. Her hticre bélinmesinde, yak-
lastk olarak ti¢ milyardan fazla Deoksiriboniikleik asit (DNA)
baz cifti kopyalanir ve olusan yeni hiicrelere aktarilir. Hicre
ici DNA replikasyon mekanizmasi ¢ok etkili bir bicimde ca-
listyor olsa da replikasyon hatalari ortaya ¢ikabilmektedir. Bu
hatalarin bir ¢cogu zararsizdir; ancak bazi durumlarda hasta-
liklara neden olabilmektedir.. DNA molekaliniin genetik bil-
ginin saklanmasindaki rold, tartisilamaz seviyede 6nemlidir.
Ancak DNA, siirekli olarak DNA hasarina neden olan endo-
jen ve ekzojen etmenlere maruz kalir ve DNAnin kimyasal
yapisinin kararliliFinin da bir sinirt vardirl. DNA replikasyo-
nu ve rekombinasyonu sirasinda meydana gelen hatalara ek
olarak, hidroliz ve oksidasyon gibi hiicrenin dogal fizyolojik
aktiviteleri sonucu ortaya ¢tkan hiicresel metabolitler de en-
dojen kaynaklar olarak, DNA’nin yapisinda spontan degisik-
likler meydana getirebilmektedir2. Ekzojen kaynaklar arasin-
da en yaygin olarak bilinen DNA hasar ajani, giinesten gelen
ultraviyole (UV) sinlardir3. Ozon tabakast her ne kadar UV
spektrumunun en tehlikeli olan kismint (UV-C) absorbe etse
de, geriye kalan glines 1sinlart icerisindeki UV-A ve UV-B her
saat bagt her hiicre i¢in yaklasik olarak 100.000 DNA hasar1-
na neden olabilmektedir#. Rodon bozunumu sonucu ortaya
¢tkan iyonize radyasyon (IR) ise ¢ok ¢esitli DNA hasarlarina
neden olur34. Bunlar arasinda en toksik olani, DNA cift zin-
cit kiriklanidir (DSB’ler)4. UV ginlart ve IR gibi fiziksel ajanlar
disinda, kimyasal ajanlar olarak adlandirilan mantar kaynaklt
aflatoksinler, benzopren, kemoterapi ilaclari, alkilleyici ajan-
lar ve hardal gazlari da DNA hasarina neden olan ekzojen
etmenler olarak bilinir2. Yukarida bahsi gecen hiicresel ve
cevresel etmenler, hiicrenin genetik kararliligini bozarak canlt
yasamuni tehtit eden DNA hasarlarina, mutasyonlara, kanse-
re ve gesitli gelisimsel bozukluklara sebep olutl, 4, 6. Genetik
materyalin, ekzojen ve endojen ajanlar tarafindan molekuler
butinliginin bozulmast ‘DNA hasart’ olarak adlandirilmak-
tadir’. Canlt organizmalar, genetik materyalin butinligini
korumak ve DNA hasarlarini dizeltebilmek icin, nikleotid
eksizyon tamiri (NER) ve baz eksizyon tamiri (BER) gibi
farkli biyokimyasal stratejilere dayanan farkli DNA tamir me-
kanizmalarina sahiplerdir$, 9. Gunimiizde DNA tamirinde
rol oynayan yolaklarin molekiiler mekanizmalari, bu konunun
onciilerinden olan Sancar, Lindahl ve Modrich sayesinde ay-
rintili bir sekilde anlagilmistir.

Bu detrlemede, DNA hasatlarinin ortaya ctkis nedenlerinden
ve hticrelerin DNA hasarlarint dizeltebilmek icin molekiler
seviyede nasil bir yol izlediklerinden bahsedilmektedir. Ayrica,
DNA tamir yanitinin, diger hiicresel mekanizmalart nasil etki-
lediginden, DNA tamirinin biyolojik 6neminden ve DNA ha-

sarlari sonucu ortaya ¢tkan kalitsal ve sporadik hastaliklardan
bahsedilmektedir. Son olarak, DNA tamir yanitinin bazt has-
taliklarin tant ve tedavisindeki 6nemi tizerinde durulmaktadir.

2. DNA Onarim Mekanizmalari

DNA hasari, hiicrelerde, 6ncelikle sensor proteinler olarak
bilinen ve igerisinde ATM (ataxia telangiectasia mutated) ve
ATR (ATM and Rad3 related) kinazlarin da bulundugu pro-
teinler tarafindan algilanir; aract proteinler olan 53BP1 (p53
binding protein) ve g-H2AX ile iletilirl0, 11. Sensor proteinler
tarafindan algtlanip aract molekiillere iletilen bilgi, sonrasinda
CHK1 (checkpoint kinase 1) ve CHK2 (checkpoint kinase
2) tarafindan alinip effektSr proteinler olan TP53 ve CDC25
(cell division cycle 25) proteinletine aktarilirll. Efektor pro-
teinlerin aktivasyonu sonucu hiicre déngisii duraklatilir ve
DNA hasarinin miktarina baglt olarak hiicre ya apopitoza
girer ya da DNA tamir proteinleri hasarlt bélgeye cagrilarak
mevcut hasar dizeltilir3, 8 DNA hasar olusum sekillerinin ve
tiplerinin birbirinden farklt olmast nedeniyle memeli hiicre-
lerinde farklt DNA hasarlar1 farkli DNA tamir yollart ile di-
zeltilmektedir. DNA tamir mekanizmalari; dogrudan onarim
(DR), BER, NER, yanlis eslesme onartmi (MMR) ve cift zin-
cir kirik onarimi (DSBR) seklinde siniflandirilmaktadie8, 9, 12,

2.1. Dogrudan Hasar Onarimi1 (Direct Repair)

Dogrudan hasar onarimi mekanizmalarinda, hasarli bolge tek
bir enzimle (fotoliyaz veya O-6-Metil-DNA-alkiltransferaz),
DNAnin yapisinda herhangi bir zincir kirigi olusturmadan,
uzaklagtirilmaktadir3, 13. Her ne kadar ‘dogrudan onarim’ yo-
luyla az miktarda DNA hasar ¢esidi diizeltiliyor olsa da, kolay
ve hatasiz olmast nedeniyle DR tamir mekanizmas: hiicreler
tarafindan siklikla tercih edilmektedir3: 13. Dogrudan ona-
rim mekanizmasi yoluyla fotoliyaz enzimi kullanilarak iki tip
DNA lezyonu diizeltilir: UV 1sinlart sonucu meydana gelen
siklobtitan pirimidin dimerleri (CPD’ler) ve primidin-primi-
donlar (6-4 PP’ler). Totoliyaz enzimi kullanilarak 300-600
nm dalga boyundaki isikla indiiklenen DNA tizerindeki timin
dimerlerinin birbirinden ayrilmasina ‘fotoreaktivasyon’ ad1 ve-
tilir3. CPD fotoliyazlar prokaryot ve okaryotlarin biytk ¢o-
gunlugunda bulunurken, plasentali memelilerde bulunmaz 13.

2.2. Baz Eksizyon Onarimi (Base Excision Repa-
ir-BER-)

Tyonize edici radyasyon, reaktif oksijen tiirleri, monofonksi-
yonel alkilleyici ajanlar ile olusan DNA baz hasarlart ve tek
zincit kiriklari (SSB’ler), BER yoluyla tamir edilir (Sek.1) 15
16, BER mekanizmasinin fonksiyon gosterebilmesi icin DNA
N-glikozilaz, AP endontikleaz (APE), DNA polimeraz ve
DNA ligaz olmak tizere baslica dort farklt enzime ihtiyag var-
dir (16). BER yolagi, DNA hasarlarini dort farkli enzimatik
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basamakla diizeltir: i. Yanlis bazin uygun bir DNA-N-glikozi-
laz kullanilarak uzaklastirilmast ve apurinik/apirimidinik (AP)
bélge olusmast, ii. AP endoniiklezlar tarindan AP bolgesinin
5’ tarafindan veya 3’ tarafindan ¢entik atilmasi ve AP bolgesi-
ne komsu bir 3’OH ucu olusturulmast, iii. AP bdlgesini iceren
DNA parcasinin kesilerek uzaklastirilmast ve bu boslugun
DNA polimeraz I tarafindan doldurulmasi, iv. DNA ligazin
kirtk ucu (centik) bitlestirerek DNA heliksinin eski haline ge-

titilmesiyle tamir siirecini tamamlanir!7-19,
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Sekil 1. DNA hasarina neden olan etmenler, DNA
tamir mekanizmalari ve DNA tamir mekanizmasi bo-
zukluklar: sonucu orta ¢ikan bazi kalitsal hastalik Or-
nekleri;

X 1sinlari, oksijen radikalleri ve alkilleyici ajanlar SSB’lere ne-
den olur, BER tamir mekanizmast ile duzeltilir ve BER me-
kanizmasinda bozukluk olmast durumunda AOA1 ve SCAN1
gibi kalitsal hastaliklar goriilebilir. DSB’ler X 1sinlarina ve an-
ti-timor ajanlara maruz kalinmast sonucu olusur ve HR yada
NHE] ile dizeltilir, AT ve NBS hastaliklart DSBR mekaniz-
mast bozukluklarinda ortaya ctkabilir. Parin ve pirimidin di-
merleri (6-4 PP ve CPD) UV 1s1n, polisiklik aromatik ajanlar
ve hidrokarbonlar nedeniyle ortaya ¢tkar; NER ile diizeltilir ve
NER mekanizmasinda bozuklukluk olmasi durumunda XP,
CS, TTd ve COFs sendromlart ortaya ¢tkabilmektedir. Repli-
kasyon hatalar1 sonucu ortaya ¢ikan yanlis baz eslesmeleri ise
MMR tamir mekanizmasiyla dizeltilir ve bu mekanizmanin
bozuklugunda HNPCC ortaya cikabilmektedir.

2.2. Niikleotid Eksizyon Onarim1 (Nucleotide Excision
Repair-NER-)

Giinesten gelen UV 1sinin etkisinde kalan bir hiicrede, kom-
su pirimidinlerin kovalent baglanmalari ile pirimidin dimerleri
(CPD, 6-4 PP) olusur (Sek.1); ve bu dimerler DNA polimera-
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zin galismasint ve DNA zincitinin replikasyonunu 6nler# 9 11,
DNA heliks yapisinda bozulmalara yol acan hasatlar, genellik-
le NER sistemleri ile tamir edilir20-22, Ayrica okside edici ve
alkilleyici ajanlarin etkisiyle olugan kii¢tik baz lezyonlarinin ta-
mirinde, BER mekanizmasinin yeterli olmadigi hallerde NER
mekanizmasinin etkili oldugu belirlenmistir20. NER meka-
nizmast genel olarak su basamaklari icerir; i. Hasarin tanin-
mast, ii. Protein kompleksinin hatali bélgeye baglanmast, iii.
Hasarlt bolgeyi iceren ~24-32 ntkleotid uzunlugundaki bél-
genin kesilip cikartilarak uzaklastirilmas: (BER sirasinda ha-
sarlt bazlar serbest baz olarak kesilir ve ¢ikartilirken, NER’de
ise hasarlt bazlar oligontikleotid fragmanlart olarak kesilirler),
iv. DNA sarmali Gizerinde meydana gelen boslugun DNA po-
limeraz tarafindan doldurulmasi ve v. Olugan gentigin ligas-
yonu ile DNA ¢ift zincitinin bitiinliginin tamamlanmasi22.
Bu basamaklar arasinda en 6nemli olani, hasarin taninmasi
basamagidir20,23. NER onarim mekanizmasinin diizglin bir
sekilde isleyebilmesi icin 300’den fazla proteinin gérev yap-
mast gerekmektedir?Z. NER tamir mekanizmasinda roli olan
proteinlerden herhangi birini kodlayan bir gende olusan mu-
tasyonlar sonucu nadir goriilen otozomal resesif gecisli send-
romlar goriilebilmektedir (sek.1)20, 23,

2.3 Yanlis Eslesme Onarimmi (Mismatch Repair-MMR-)

MMR mekanizmast, DNA replikasyonu sirasinda meydana
gelen DNA yanlis baz eglesmelerini diizeltir ve ortaya ¢ikabi-
lecek mutasyonlarin bélinen htcrelerde kalict olmasini engel-
ler (sek.1) 23. Cinki MMR, replikasyon esnasinda meydana
gelen hata yuzdesini dustrir23. MMR mekanizmasinin cesit-
li mutasyonlar sonucu inaktif hale gelmesiyle kendiliginden
olusabilecek mutasyonlarin olusum sikliginin artar ve bunun
sonucunda, insan hiicrelerinde bir¢ok kalitsal ve sporadik
kansetler ortaya ¢ikmaktadir24. MMR mekanizmast E. coli
tzetinde ¢ok ayrintili bir bigimde ¢alisilmistir21,23, E. coli'de,
hatali eslesme tamiti icin MutS, Mutl., MutH, DNA helikaz II
(MutU/UvtD), 4 ekzontkleaz protein (Exol, ExoVII, ExoX,
and RecJ), SSB proteinler, DNA polymeraz III holoenzim, ve
DNA ligaz enzimletine ihtiyag vardir24. E. coli DNA’sinda, 5’
GATC-3 dizisindeki adeninler metillenmistir ve prokaryot-
larda yanlis DNA eslesmeleri daima kalip zincirdeki bilgi baz
alinarak tamir edilir24 25, DNA sentezi esnasinda sentezlenen
yeni zincir, kisa bir siire icin metillenmemis yaptya sahiptir24,
25, Tamir sistemine ait proteinler metillenmeye gore kalip zin-
ciri ve yeni sentez edilen zinciri ayirt edebilir ve yeni zincirde-
ki yanlis eslesmeleri diizeltebilir25. Okaryotlarda, E. coli’ de
bulunan proteinlere homolog proteinler vardir; fakat yanlis
eslesme hatalart DNA cift zincirindeki metilasyon dutumuna
bakilmaksizin diizeltilir24, 25,
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2.4. Cift Zincir Kirik Onarimi (Double Strand Break Re-
pair-DSBR)

DNA hasarlarinin en 6liimeil formu DSB’lerdir26. Tyonize
radyasyon, anti-timor ilaclari, ve topoizomeraz inhibit6tleri
DSB’lere neden olan ekzojen ajanlar arasinda sayilabilir27.
Oksidatif metabolizma faaliyeti sonucu olugan serbest radi-
kaller ve V(D)] rekombinasyonlari ¢ift zincir kiriklarina ne-
den olan endojen kaynaklara 6rnek olarak verilebilir. DSB’ler,
DSBR mekanizmasi tarafindan tamir edilir26. Eger DSB’ler
duzeltilmezse, kromozom kirtlmalarina ve hiicre 6lumiine ne-
den olurl; 27; eger yanlis onarilirlarsa da kromozom translo-
kasyonlarina ve kanser olusumuna neden olutlarl, 27. DSB’ler
iki sekilde duzeltilifler: Homolog rekombinasyon (HR) veya
homolog olmayan uglarin baglanmas: (NHE]) mekanizmala-
tiyla27. HRde cift zincit DNA kiriklart homolog DNA ile
rekombinasyon yoluyla tamir edilitler ve bu mekanizmada
genetik bilginin korunarak tamir edilmesi esastir26, 27; ancak
NHE] mekanizmast ile kirik olan uclar genetik bilginin ko-

runmasina bakilmaksizin birbirine yapistirilarak tamir edilir26,
28

3. DNA TAMIR BOZUKLUGU
HASTALIKLARI

3.1 DNA Onarimi1 ve Kanser

Bircok kanserojen, genom tzerinde mutasyonlar olusturarak
DNA hasarlarina neden olurl, 28, Hem kalitsal hem de cev-
resel faktorlerin etkisiyle meydana gelen DNA hasatlarinin
dizeltilemedigi durumlarda genetik kararsizlik ortaya cikar28.
Genetik kararsizliklar, kanserin karakteristik ozelliklerinden
biridir ve kanserlerin ¢ogu genetik kararsizliga neden olan
tamir edilmemis mutasyonlatin bitikimiyle meydana gelir29.
Onarim sisteminde rol alan tamir mekanizmalarindaki bozuk-
luklar ve enzimlerdeki mutasyonlar direkt olarak kalitsal kan-
set olusumlarina neden olutlar (sek.1)3 6. Sporadik kolon ve
endometrium kanserlerinin biyik ¢ogunlugu MMR hatalar
sonucu meydana gelen mikrosatelit karasizliklarindan (MIN)
kaynaklanit30. Kalitsal non-polipozal kolerektal kansetler yine
MMR hatalarindan kaynaklanirken, kolerektal kanser ise BER
mekanizmasindaki bozukluktan kaynaklanir (sek.1)31. DNA
onarim mekanizmalari arasinda NER mekanizmasi, bilinen
en genel ve etkili onarim mekanizmasidir2l, 22, NER meka-
nizmasindaki bozukluklar, giinese duyarliligi arttirir ve UV
kaynakli cilt kansetlerinin ortaya ¢tkmasina neden olur5, 6, 23,
Meme kanserleri kalitsal olmasinin yaninda iyonize radyasyon
etkisiyle meydana gelen DSB’ler sonucuyla da ortaya ¢ikar32.
Ttm bunlara ek olarak kétii huylu prostat kanserli hiicrelerde,
DNA onarim genlerinin ifadeleri ile fonksiyonlart arasindaki
farklilik, prostat kanseri gelisiminde, hatalt DNA onariminin
rolii olabilecegini gostermektedir! .

3.2. No6rodejeneratif Bozukluklar

Noé6ronlarda DNA hasarlarinin birikimi, Alzheimer, Hunting-
ton ve Parkinson gibi bircok nérodejeneratif hastalikla iliski-
lidir33, 34. Bunun nedenlerinden bir tanesi néronlarin yiksek
oranda mitokondriyal solunum yapmast ve bunun sonucunda
ortaya ¢ikan reaktif oksijen titlerinin (ROS) mitokondrial ve
nukleer DNA‘ya zarar vermesiyle iliskilidir35. Bu tip DNA
hasarlar1 BER ve SSBR mekanizmalariyla duzeltilitler ve bu
mekanizmalardaki bozukluklar néronlarin zarar gérmesine ve
fonksiyon bozukluklarina neden olurlar34, 36, N6ral sistemin
DNA hasarlarina yatkin olmasinin diger nedeni de, bu hiic-
relerin bolinerek kendilerini yenileme kapasitelerinin sinirlt
olmasidir!l. Bu durum, DNA hasarlarinin birikimine ve sonu-
cunda néronlarin geri déntisiimsiiz bir sekilde farkhilagmasi-
na neden olurl. Ayrica, bolinmesi durmus GO asamasindaki
hucreler, ¢ift zincir kiriklarini HR yolagiyla tamir edemezlerl.
Bu durum, hiticreleri hata orant yitksek olan NHE] yoluyla
tamir mekanizmasint kullanmaya zorlar ve sonucunda hicre
defektleti ortaya ¢ikarl. Bu sebeple, DSB tamir mekanizma-
st bozuklugu sonucu ortaya ¢tkan Cockayne sendromu (CS)

gibi hastaliklarda nérodejeneratif bozukluklar siklikla géri-
1i3r34-36,

3.3. Kalitsal DNA Tamir Bozukluklari

DNA tamir mekanizmasindaki yetersizlik veya eksiklikler,
insanda 6nemli kalitsal hastaliklara yol agarl, 5 6. Tamir me-
kanizmasinda rol oynayan enzim veya proteinlerin gen defekt-
lerine baglt olarak insanda otozomal resesif kalitim gosteren
DNA tamir sendromlari ortaya ¢tkmaktadirl, 5 6. NER tamir
bozukluklarinin neden oldugu kalitsal hastaliklar arasinda en
bilinenleri: Xeroderma Pigmentosum (XP), CS ve Trikotiyo-
distrofi’dir (TTD)36-38 (sek.1) . XP ve TTD hastalik fenotip-
lerinde giinese asir1 hassasiyet ve UV’den etkilenen bélgelerde
gesitli deti kansetletinin olusumuna yatkinlik gozlenirl, 37,
Fanconi anemi (FA), Bloom sendromu (BS), Werner sendrom
(WS), Ataxia telangiectasia (AT), Hereditary non-polipozal
kolorektal kanser (HNPCC) ve kalitsal meme kanserleri DNA
hasar tamir mekanizmasi ve genleriile ilgili bilinen diger kalit-
sal sendromlara 6rnek olarak verilebilir (sek.1)1. Ttim bunlara
ek olarak, mitokondri DN A’sinda meydana gelen mutasyonlar
bir ¢ok kalitsal hastaliga sebep olurlar ve tamir edilmezlerse;
Amyotrofik lateral skleroz (ALS), Mitokondrial ensefalopa-
t (MELAS), Leigh sendromu, myoklonik epilepsi, Lebet'in
Herediter Optik Noéropatisi, ve néro-miyopatilere neden ol-
maktadirl, 40,

3.4. Immiin Bozuklar ve Infertilite

DNA hasar yanitinda yer alan bazt enzim ve proteinler, re-
kombinasyon yoluyla genomu yeniden duzenleyerek immiin
sistem gelisimine katkida bulunutlarl, 6. Bunun anlamt sudur;
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DDR’de ortaya ¢ikabilecek hatalar aynt zamanda immiin ce-
sitliligi olusturan V(D)] rekombinasyon mekanizmasini (an-
tijen tanima bolgelerini kodlayan ekzon V, D, J seklinde g
segmentten olusur ve bu segmentlerin bircogu farkli kombi-
nasyonlarla bir araya gelir) etkileyerek, immiin rahatsizliklarin
ortaya cikmasina neden olmaktadir40. Ornegin, NHE] fak-
torlerinde B ve T hiicrelerinde immiin bozukluklara neden
olan mutasyonlar sonucu, bazt AT hastalarinda 6limle sonug-
lanan enfeksiyonlara yatkinlik vardirl, 6. Benzer sekilde B ve T
hticre kaynakli V(D)] rekombinasyon hatalarinin lenfoma ve
16semi hastaliklarina sebep oldugu da bilinmekteditl, 6. Bati
tlkelerinde yasayan erkelerin yaklastk olarak %20%i infertilite
sorunu yasamaktadit!l. Mayoz bélinme esnasinda rekombi-
nasyon gerceklesirken DSB’ler meydana gelir ve DNA hasar
yanitindaki bozukluklar nedeniyle spermatogenez gercekle-
sirken rekombinasyonlar olmast gerektigi gibi gerceklesmezse
insanlarda infertilite sorunlarina neden olabilecegi dustnul-
mektedirl. Yapilan calismalarda insan spermatogenezi sirasin-

da DDR sinyal yolaginin aktivitesi gosterilmistir42,43.

3.5 Yaglanma ve Metabolik Hastaliklar: Yaslanma ve DNA
hasart birikimi arasindaki iliski bir cok ¢alismada gosterilmis-
tirl, 6, 43, Kendiliginde meydana gelen DNA hasatlart yagla
birlikte saglikli bireylerin niikleus ve mitokondri genomlarin-
da birikmekteditl, 6, 44. Bu durum sadece DNA hasatlarinin
artisini yansitmakla kalmayip, ayrica DNA tamir kapasitesinin
zamanla azalmastyla da iliskilidirl, 44. Kalitsal olarak DNA
hasar tamir mekanizmasinda bozukluklarina sahip hastalarda,
siklikla erken yaglanma belirtileri gozlenmektedir#4. Biytime
hormonu ve insilin benzeri biiyiime fakt6ri ile ilgi yapilan
¢alismalarda bu hormonlarin 6miir uzunlugu ile olan iligkisi
gosterilmistir ve DNA hasart durumlarinda bu hormonlarin
etkiledigi sinyal yollarinda aktivite bozukluklari tespit edil-
mistirl. Ateroskleroz gibi metabolik sendromlatin bir ¢ogu
anormal glikoz metobolizmast ve insilin direnci durumlariyla
karakterize edilmektedirl. 43. Tlging bir sekilde DNA hasar ta-
miri genlerinden ATM mutasyonu olan hastalarda instlin di-
renci ve glikoz int6laranst ortaya ¢tkmaktadir ve ATM homo-
zigot ve heterozigot mutasyonu olan farelerde yapilan benzer
calismalarda aterosikleroz gibi bir ¢cok metabolik hastaliga
yatkinlik gozlemlenmistitS. Glikoz metabolizmast ve inst-
lin-AKT yolaginda bulunan proteinler, DDR iligkili kinazlar
tarafindan hedef molekil olarak kullanilmaktaditlarl, 45, Her
ne kadar DDR ve metabolik sendromlar arasindaki iliski bazt
durumlarda indirekt olsa dal 45, 46, DDR direkt olarak me-
tabolik sendromlarla iligkili enerji metabolizmast ve vaskiiler
fizyoloijiyi etkiliyor olabilir.
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4. TARTISMA

Insan genomunda dis ve ig etkenler sonucunda DNA hasarla-
11 ortaya ¢tkmaktadir. Bu hasarlar ¢esitli onarim mekanizma-
lar1 ile diizeltilmekteditlerl; 9. DNA hasar tamir mekanizma-
sinin dizgtn bir sekilde ¢alismamasi ya da bu tamir yolaginda
islev gbren proteinlerin ¢esitli mutasyonlarla aktivitesini kay-
betmesi sonucunda canlt yasaminin etkileyen kansetler, néro-
dejeneratif bozukluklar, immiin hastaliklar, erken yaslanma ve
bazi kalitsal genetik hastaliklar ortaya ¢ikmaktadir!, 6,45, Yeni
tedavi yontemlerinin gelistirilebilmesi amaciyla gerceklestiri-
len temel bilimsel arastirmalar, tamir mekanizmalati sonucu
ortaya ctkan bu hastaliklarin molekiiler mekanizmalarinin
anlagtlmasina 6nemli katkilar saglamaktadir40. Bu sebepletle,
DNA onarim mekanizmalarinda yer alan gen ve proteinlere
yonelik galismalardan elde edilecek sonuglar dogrultusunda
bazi genetik ve metabolik hastaliklarin tant ve tedavisi ile ilgili
klinik acidan kullanilabilecek yeni ¢6ziim yollarinin ortaya ¢i-
kartilabilmesi mimkindur.
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Dental Lokal Anesteziyi Takiben Gelisen Fasial ve Hipoglossus Parezisi:
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ABSTRACT

Neurological complications following local anesthesia in den-
tal procedures are rare. Although peripheral facial paralysis
is more commonly reported, the number of cases is limited.
Review of the english literature revealed no intraoral injection
of anesthetic agent-induced isolated hypoglossal paresis or
7th and 12th cranial nerve paresis in the same patient. Here-
in, we report an 18-year old woman with left facial and right
hypoglossal patesis following local anesthesia during tooth
extraction.

Key words: Dental procedures, Facial paralysis, Facial Paresis, Hy-
poglossus Palsy, Intraoral anesthesia, Local anesthesia

OZET

Dental girisimlerde kullanilan lokal anesteziyi takiben nadiren
noérolojik komplikasyonlar gérilebilmektedir. En sik gorilen
komplikasyon periferik fasial patezi olmasina ragmen bildir-
ilmis birkag adet olgu bulunmaktadir. Ingilizce literatiirde in-
traoral anestezik madde enjeksiyonuna bagli izole hipoglossus
parezisi veya aynt hastada gelisen 7. ve 12. kranial sinir parezi-
si bildirilmemigtir. Bu makalede dis ¢ekimi sirasinda yapilan
lokal anesteziyi takiben sol fasial ve sag hipoglossus parezisi
gelisen 18 yasinda bir kadin hasta sunulmugtur.

Anabtar Kelimeler: Dental girisim, Fasial Paralizi, Fasial
Parezi, Hipoglossus Felci, Intraoral anestezi, 1.okal anestei

Sorumlu Yazar :

Esin Yalcinkaya

Ozel Koru Hastaneleri, KBB Klinigi, Ankara, Turkey
E-posta: esinkbbesin@gmail.com

48 Koru Proceedings



Dental Lokal Anestezi Sonrasi 7. ve 12. Kranial sinir Parezisi

INTRODUCTION

In cases operated under office conditions for most tooth
and nasal procedures, the frequency of resulting neurological
complications enhances with increased frequency of using
local anesthetic agents. In maxillary anesthesia applied before
dental procedures, blockage of the posterior superior alveolar
nerve and infraorbital nerve is targeted, whereas blockage of
alveolar, lingual and mental nerve is targeted in mandibular
anesthesial. However, rare neurological complications can
be observed due to direct trauma during anesthesia or to the
toxic effect of anesthetic agent?. Although facial nerve pa-
resis is rarely seen among these complications, it is the most
frequently encountered neurological complication. It often
develops following blockage of inferior alveolar nerve and
is thought to emerge as a result of the impact on peripheral
facial nerve branches in the parotis logl.

Dental infections and procedures-related hypoglossal nerve
paresis is rare and is related to hypoglossal nerve impression
due to the infection or edema spreading into the pharyngeal
cavity3. To the best of our knowledge, no patient was report-
ed with hypoglossal nerve paresis following intraoral injection
of the anesthetic agent.

Herein, we report the first case of facial and hypoglossal
serve paresis developed in the same patient during tooth ex-
traction in the light of literature data.

CASE REPORT

An 18-year old woman was admitted with complaints of
movement restriction on the left corner of the mouth, lim-
itated tongue movements, and difficult swallowing, She had
no history of trauma, disease, allergy and medication. Her
complaints started after syncope following local anesthesia
(Citanest; Zenica medical, Paris, France) administered 10 days
ago (for approximately 6 hours later) during extraction of her
inferior teeth on both sides, and her complaints regressed
minimally after treatment with oral steroid administered at an
external center. The right frontal side of the tongue lost its
sense of taste. On her physical examination, movements of
the left angulus labialis were limited and the nasolabial sulcus,
palpebra and eyebrow movements were intact. Examination
of the tongue also demonstrated that the tongue was rotated
to the left within the mouth and to right outside the mouth.
Other cranial nerve functions were normal. During examina-
tion of the oral cavity, the right 3rd mandibular molar tooth
and the left 2nd mandibular molar teeth were observed to
have been extracted. Routine blood tests were within normal
limits. No pathologic values were found in immunological or
serological markers suggesting a possibility of viral infection
or autoimmune disease. In the radiological examination of
head-neck site with computed tomography, no intracranial
and extracranial finding was found which could explain facial
and hypoglossal nerve pathology (Figure 1).

Figure 1

Figure 1A: An image after local anesthesia performed
by dentist showing marginal mandibular branch of fa-
cial nerve paresis

Figure 1B: An image after local anesthesia performed
by dentist showing hypoglossal nerve paresis

The patient was admitted to our service. High dose ‘pulse’
i.v. prednisolone (Prednol; Mustafa Nevzat Ilag Sanayii A.S,
Istanbul, Turkey) treatment was initiated. On Day 3, move-
ments of tongue was recorded to have recovered complete-
ly and the sense of taste was re-gained. A nearly complete
recovery was recorded in facial nerve functions on Day 10
and the medication was gradually reduced. The patient was
discharged with no sequel on the mouth corner except for
minimal asymmetry (Figure 2).

Figure 2

Figure 2A: An image showing the progression of mar-
ginal mandibular branch of facial nerve after medical
treatment

Figure 2B: An image showing the progression of hy-
poglossal nerve after medical treatment

as informed and has given a consent to be published as a case
report in literature.
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DISCUSSION

Facial nerve paresis is the most frequently seen complication
of dental local anesthesia and it usually occurs during infe-
riot alveolar nerve blockagel. It is divided into two groups:
immediate or delayed paresis. Immediate paresis often devel-
ops within the first three hours. It is related to a variation
in facial nerve anatomy or direct contact of local anesthetic
agent with facial nerve branches passing through its gland
capsule. However, chorda tympani involvement cannot be
explained by these hypotheses2. Delayed paresis, on the other
hand, develops hours following administration of the anes-
thetic agent. Three hypotheses are suggested to explain this
condition: (i) stimulation of the sympathetic plexus around
the external carotid artery by anesthetic agent or degradation
products and stimulation of the sympathetic plexus around
the stilomastoid artery by these plexus fibers. It is considered
that stimulation of the stilomastoid sympathetic plexus leads
to reflex spasm in the facial nerve vasa nervosms; (i) stim-
ulation of the sympathetic plexus associated with external
carotid artery by local anesthetic agent; (iii) activation of a
latent viral infection remaining after trauma. There is no case
of facial nerve paresis reported after blockage of the posteri-
or superior alveolar nerve. Herein, the reason for paralysis is
considered to be the transfer of local anesthetic agent from
the posterior superior alveolar artery to the middle meningeal

and petrosal veinsl:4.

In the English literature, there are 12 facial paresis cases de-
veloping after dental procedutes?7 (Table 1). It was reported
that eight of these cases resulted from local anesthesia, three
from intraoral infections and one from impression during
chewing after tooth extraction*7 (Table 1). Six of the cases
developed after molar tooth extraction, one after premolar
tooth, one after canine tooth, one after primary tooth ex-
traction and two after other dental procedures#-7 (Table 1).

F: Female, M: Male, LAA: Local Anesthesic Agent, H&B:

House & Brackman, i.v. : intravenous, p.o.: peroral

While two patients had sudden (<3 hours) facial paresis,
ten patients were reported to have a history of delayed (>3
houts) facial paresis#7 (Table 1). A full petipheral facial pare-
sis was detected in eigth of the cases, involvement of the buc-
cal branch in one case and buccal and marginal mandibular
branch in one case, and decrease in the sense of taste due to
chorda tympani involvement in two cases#7 (Table 1). After
treatment, seven of the patients showed nearly complete re-
covery, four patients showed partial recovery, while one pa-
dent could not be followed up#-7 (Table 1). Steroid treatment
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was applied to nine of the cases®57 (Table 1). In a patient
who was not administered steroid, but given vitamin B and
cytidine-uridine complex treatment, a regression was record-
ed from Grade 4 to Grade 2 according to House&Brackman
staging; whereas in another patient who could not receive
treatment due to pregnancy, a regression was recorded from
Grade 6 to Grade 25 (Table 1). Another patient with facial
patesis after submandibular abscess was reported to recov-
er completely within 24 hours after drainage of the abscess®
(Table 1). Recovery was detected in patients with facial pa-
resis due to local anesthesia between two and 10 weeks#06,7
(Table 1). The patient who was unable to be treated due to
pregnancy showed a partial recovery within eigth months>
(Table 1). This article presents an 18-year old female patient
who developed left marginal mandibular and chorda tympani,
right hypoglossal paresis following local anesthesia adminis-
tered during extraction of the right 3rd and 2nd mandibular
molar teeth and who recovered completely on the 10th day

of i.v. steroid treatment.

There are rare reported cases developing heating loss, visu-
al loss, Horner syndrome, n. abducens palsy and combined
nerve paralyses (3,4,6. cranial nerves) based on intraoral local
anesthetic applications8.

However, no isolated hypoglossal paresis has been report-
ed39. Pathologies in the carotid region or lingual segment all
along the hypoglossal nerve trace may lead to isolated paresis.
Neoplasia, trauma, infection, autoimmune and vascular rea-
sons can be listed in the differential diagnosis. In the literature,
two hypoglossal nerve paresis cases developing after tooth in-
fection were reported. Patients with infections spreading over
the floor of the mouth and deep pharyngeal cavity showed
relief after tooth extraction and regression during paresis3..
In our case, there was no predisposing factor other than lo-
cal anesthesia. We believe that different paralyses developing
after anesthesia applied to both sides can be affected by vaso-
spasm developing after access of anesthetic agent to different

regions.

In conclusion, the use of local anesthetics has increased with
enhanced dental approaches and procedures in recent years.
Neurological complications following injection of anesthet-
ic agents are rare; however, these complications may lead to
extremely difficult problems for both the patient and dentist.
Such complications can be avoided by keeping the concen-
tration levels of local anesthetic agent low, not injecting the
agent without aspiration, directing the tip of syringe to the

regions with anatomically less veins and nerves.
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TABLE 1: Reported facial paresis cases secondary to dental procedures
Number | Age / Local Affected tooth Duration of Grade of Treatment Time of Complete
of Gender | anesthetic agent facial paresis | Facial Paresis Recovery | recovery/
Patients (LAA) or / sequel
secondary to
infection
1 38 M LAA Right infetior 2nd | 6 hours H&B Grade IT, | iv. 3 weeks Complete
molat tooth loss of sense of | prednisolone tecovery
taste in frontal
2/3 part of tongue
2 29M | LAA Right superior 8 hours H&B Grade IV | iw Several Complete
third molar tooth ptednisolone | weeks recovery
3 45, F LAA Left infetior 1st 24 hours H&B Grade Il | po. 9 weeks H&B
premolar tooth prednisolone Grade II
4 45, M LAA Left infetior 1st 14 houts H&B Grade IT | iw. Several Complete
molar tooth prednisolone | weeks recovery
5 49, M LAA Dental injection 18 houts H&B Grade I Prednisolone
0 37.F Apisectomy Left superior 2 weeks H&B Grade II | iw. 2 weeks Complete
(effect of direct lateral and incisive involvementin | prednisolone recovery
impression due and canine tooth facial netve
to chewing) buccal branch
7 35, F LAA Bimaxillary 2 weeks H&B Grade IV | Dexamethasone, | 2 weeks Partial
osteotomy depomedrone, recovery
prednisolone
8 21,F Infection Right inferior 3rd | 3 hours H&B Grade IV | Vitamin B, 3 weeks H&B
molar tooth cytidine-uridine | Grade II
complex
9 35 F LAA Left inferior 2nd 2 hours H&B Grade VI | No treatment |8 months | H&B
molat tooth due to pregnancy Grade I
10 35 M | Infection (abscess | Leftinferior 3rd Several hours | Involvementin | Drainageof |24 hours | Complete
in submandibulat | molar tooth facial netve abscess, tecovery
site) buccal and antibiotherapy
matginal
mandibular
branch, loss of
sense of taste
in frontal 2/3
part of tongue
11 20,F LAA Left inferior 1st 24 hours H&B Grade V. | po. 8 weeks Complete
molar tooth prednisolone | recovery
12 8, M LAA, infection Primary tooth 7 days H&B Grade IV | po. 70 days Complete
prednisolone, recovery
acyclovir
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ABSTRACT

Amiodarone is one of the most frequently prescribed anti-
arrhythmic agents worldwide. Although it is extensively used
in the treatment of life-threatening arrhythmias, it can act as
a double-edged sword considering its potentially serious side
effects which warrants careful patient selection and follow-up.
In this paper, we present a case with severe amiodarone-in-
duced pulmonary toxicity and a review of amiodarone in-
duced pulmonary toxicity, its associated risk factors, patho-
genesis, diagnosis, treatment and prognosis.

Key words: Aniodarone, Pulmonary toxicity

OZET

Amiodaron diinya tzerinde en stk regetelenen antiaritmik
ilaglardan biridir. Hayat! tehdit eden ciddi aritmilerin tedavi-
sinde yaygin olarak kullanilmasina ragmen ciddi yan etkileri
nedeniyle iki ucu keskin bir kili¢ olarak disiintilmeli ve bu ne-
denle dikkatli hasta secimi ve takibi gerekmektedir. Bu yazida,
amiodarona bagli ciddi pulmoner toksisite gelisen bir hasta
sunulmus ve amiodarona baglt pulmoner toksisite, risk fak-
torleri, patogenez, tani, tedavi ve seyri anlatdmugtir.

Anabtar Kelimeler: Aniodaron, Pulmoner toksisite
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INTRODUCTION

Amiodarone is a class III anti-arrhythmic agent structural-
ly related to thyroxine. Although originally developed as a
new class of anti-anginal vasodilator, is derivated, desethyla-
miodarone, found to be a potent anti-arrhythmic agent with
atypical class III Vaughan - Williams properiesl. It is one of
the most frequently prescribed specific antiarrhythmic drugs
in the World!.2. However, physicians should be cautious about
toxicities associated with this drug. Amiodarone-induced pul-
monary toxicity (AIPT) is the most serious side effect and
potentially fatal. It remains underdiagnosed and can have a
variable presentation3. The aim of this paper is to desctibe
the case of a patient who developed severe AIPT and died
because of this potential side effect.

CASE REPORT

A 606-year-old male patient admitted to our clinics with in-
creased dyspnea for 3 days. In his past medical history, he was
diagnosed to dilated cardiomyopathy and implanted an im-
plantable-cardioverter defibrillator due to ventricular tachy-
cardia attacks 1 year ago. He was underwent catheter abla-
tion for ventricular tachycardia but because of recurrences
amiodarone was given. He was on treatment with amiodarone
(400 mg/day for at least 6 months). Other medications in-
cluded bisoprolol (5 mg/day), trandolaptil (4 mg/day), spi-
ronolactone (25 mg/day). Thete was no history for any pul-
monary disease or smoking for at least 10 years.

Moreover, his chest x-ray was noted as normal in another
center 3 months before admission. At admission, he was in
acute distress and vital signs were as follows: respirator rate
35 breaths/min, heart rate 110 beats/min, blood pressure
110/70 mmHg. Pulmonary examination revealed bilateral
diffuse crackles. Cardiac examination revealed sinusal tachy-
cardia, grade 2/6 systolic murmurs at the apex and mesocat-
diac area, with jugular venous distention but no peripheral
edema. Electrocardiogram demonstrated pacemaker rhythm.
Chest x-ray showed enlarged cardiac silhuette, extensive bi-
lateral alveolar and interstitial infiltrates (Figure 1). Transtho-
racic echocardiography detected a dilated left ventricle and
impaired systolic functions (Ejection fraction about 38%),
moderate pulmonary hypertension. Computed tomography
(CT) demonstrated extensive ground-glass opacities and air-
space consolidations suggesting diffuse interstitial pneumo-
nitis with bilateral pleural effusions (Figure 2). No significant
adenopathy was found. Workups for infectious etiology, em-
boli and vasculitis were negative. Lung function test demon-
strated a marked decline in the diffusion capacity for carbon
monoxide (DLCO) (6.9, 28% of predicted). Patient settled
with diuretics, nebulazation with bronchodilators and empiric
broad-spectrum antibiotic treatment. Since clinically patient
was diagnosed as amiodarone induced pulmonary fibrosis/
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toxicity, amiodarone was discontinued, patient treated with
intra-venous steroids (500 mg IV methylprednisolone bolus
followed by 1mg/kg/day maintenance treatment). However,
due to severe respiratory failure and progressive ameloriation
in blood gases, the patient deserved intubation and mechani-
cal ventilation with sedation on the 2nd day. After entubation
we got broncho-alveolar lavage that revealed vacoulizations
in histiocytes and no findings for malignancy. Despite all re-
spiratory support and medical treatment, the patient died on

the 5th day of admission due to cardiopulmonary insufficien-
cy and acute respiratory distress.

Figure 1. Chest roentgenogram: Inhomogenous
opacities in both lung fields.

Figure 2. Thorax BT revealed bilateral areas of con-
solidation and extensive ground glass opacities.

DISCUSSION

The popularity of amiodarone is explained by its efficacy
and usefulness in reducing and preventing several arrhyth-
mias such as recurrent ventricular tachycardia and atrial fi-
brilation!2. Amiodarone is an amphiphilic compound which
can result in long elimination half life of approximatry 30-
108 days with a volume of distribution close to 50,000 li-
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tres3. Therefore, amiodarone and monodesethyl-amiodarone
accumulate in peripheral tissues over long periods. It tends
to accumulate extensively in adipose tissue and highly perfu-
seed organs such as liver, lung and spleen. Increase duration
and dose of the therapy tends to increase the prevalance of
drug-related side effects!-3. Amiodarone-induced pulmonary
toxicity (AIPT) is the most serious side effect and potentially
fatal3.

Prevalance: The incidence of pulmonary toxicity from
amiodarone is not exactly known3. Amiodarone pulmonaty
toxicity will develope in approximately 0.1% to 0.5% of pa-
tients that take up to 200 mg per day and 5 to 15% of patients
that consume 500 mg ot morte per day.13. Recent studies have
reported that the overall incidence is between 5 and 13% and
1% pert yearS.

Risk factors: Potential risk factors for developing pulmo-
nary toxicity are a high cumulative dose, a daily dose greater
than 400 mg/day, duration of therapy exceeding 2 months,
increased patient age, male gender, pre-existing lung disese
or an abnormal chest x —ray before the commencement of
treatment with amiodarone and thoracic or non-thoracic sur-
gery, high dose supplemental oxygen therapy with or without
mechanical ventilation®0. Age and duration of therapy ate
the two most significant risk factors for AIPT. Toxicity can
occurr at any point during treatment and or even after discon-
tinuation of therapy®. Recently, it is shown that low dose of
amiodarone may also cause pulmonary toxicity”.

Time course and presentation8: There are several APT
clinical presentations but four clinical forms are the most
common.

i. Chronical interstitial pneumonitis is the most common pre-
sentation. Sub-acute attacks begin with nonproductive cough,
dyspnea, and weight loss; these generally occur after two or
more months of therapy. Chest radiography demonstrates fo-
cal or diffuse interstitial thickening,

ii. Organizational pneumonia with or without bronchiolitis
obliterans pneumonia (BOOP) accounts for about 25% of
cases. It presents with more acute findings initially: non-pro-
ductive cough, crackles and signs of pleurisy. There are irreg-
ular interstitial, alveolar or mixed infiltrates on chest X-ray.
The clinical presentation mimics infectious pneumonitis.

iii. Acute respiratory distress syndrome (ARDS) is a po-
tentially deadly form. It occurs rarely, and it is of particu-
lar interest to anesthesiologists because it is characterized by
fulminant course, especially in patients who have undergone
surgery or pulmonary angiography. The incidence of ARDS
after lung surgery is 11% in patients treated with amiodarone
as compared with the 1.8% of those not so treated. Acute
lung damage develops one to four days after lung surgery. It

is characterized by diffuse alveolar damage, showing signs of
acute interstitial pneumonitis with hyaline membranes. Due
to possible development of ARDS after surgery in patients
receiving amiodarone, thoracoscopy and open lung biopsy
are performed only after all other diagnostic modalities have
been exhausted.

iv. A solitary or multiple pulmonary masses are typically locat-
ed in upper lobes and may suggest lung neoplasm.

Pathogenesis and mechanisms: Several mechanisms have
been proposed by which amiodarone results in pulmonary
toxicity39.

Amiodarone has potent inhibitory effects on lysosomal phos-
pholipase leading to accumulation of phospholipid bound
during in membrane- rich structures!V. Drug induced phos-
pholidiosis leads to formation of lipid-laden macrophages,
known as foam cells in all organs. In the lungs, accumulation
occures in type II pneumocytes , intraalveolar cells and inter-
estitial inflammatory cells. There have been several suggested
mechanisms of AIPT , but the two most likely hypotheses
are cytotoxic effects to type II pneumocytes and lung paran-
chyme and an immune — mediated mechanism in genetically
predisposed patients10.

Diagnosis: Diagnosing APT is based on a combination of
strong clinical suspicion, history, radiographic and clinical ev-
idence, and the rigorous exclusion of alternative etiologies.
On examination, bilateral crackles could be heard on inspi-
ration. Clubbing was absent3.0.9. Radiology plays a key role
in diagnosis. Chest roentogenography shows bilateral diffuse
or patchy infiltrates, more commonly in the right lobe. Ear-
ly in the course of disease, ground -glass opacities are also
common. Pleural thickening and/or effusion, and multiple
pulmonary nodules in the upper lobes secondary to iodine
accumulation in type II pneumocytes has been described.
Pulmonary function tests typically reveal either a restrictive
or mixed obstructive/restrictive pattern with a dectreased
diffusion lung capacity of 15-20%!!. The eatliest abnormal-
ity in APT is a decrease in the diffusion capacity for carbon
monoxide. Gallium scanning, though nonspecific, is useful
to demonstrate increased parenchymal activity eatly in the
course of disease. Gallium scanning may also help differenti-
ate AIPT from CHEF, one of the common comorbidities that
often confounds diagnosis!2. Bronchoscopy with bronchoal-
veolar lavage (BAL) and transbronchial biopsy are helpful in
diagnosis!2.

BAL findings suggestive of APT include a CD8+ predomi-
nant lymphocytic alveolitis, and increased phospholipid con-
tent. In difficult cases, open lung biopsy may be considered,
however the known risk for worsening APT after thoracic
surgery can become a potential deterrent. Physical insult to
lung parenchyma is known to increase susceptibility to toxic-

w
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ity even if low dose Amiodarone therapy was used. It is also
for this reason that cardiac surgery patients are at increased
risk, given the frequent perioperative use of amiodarone for
the control of postoperative tachyarthythmial3. Pathologic
findings also include alveolar sepal widening with inflamma-
tory infiltrate, type II pneumocyte hyperplasia, interstitial fi-
brosis, and diffuse interstitial pneumonitis. A classic finding
is the aforementioned lipid-laden macrophages in alveolar
spaces, as are cytoplasmic lamellar bodies!3. Given that these
findings have also been reported in nontoxic patients under-
going chronic treatment with amiodarone, their existence is
suggestive of amiodarone exposure, and less indicative of
amiodarone toxicity!1.

Conversely, the corollary of their absence makes diagnosis
of AIPT unlikely. Other pathologic manifestations are patchy
bronchiolitis obliterans organizing pneumonia or diffuse alve-
olar damage with hyaline membrane formation. Plasma levels
of amiodarone are nondiagnostic ,but elevated levels of its
metabolite, desethylamiodarone, might be more frequent in
patients with pulmonary toxicity!3. Sirsikar et al.14 proposed
a diagnostic criteria for amiodarone pulmonary toxicity are as
follows. Two out of seven must be there to label it.

1. New onset of pulmonary symptoms such as dyspnoea,
cough, or pleuritic chest pain

2. A decrease in the diffusing capacity of the lungs for carbon
monoxide (DLCO) of 20% from the pretreatment value, or
if none is available, a value less than 80% of predicted

3. New chest radiographic abnormality such as an interstitial
or alveolar infiltrate;

4. Abnorma 1 lung uptake with gallium-67 radioisotope
5. Improvement in symptoms with drug discontinuation
6. CD8+ lymphocytosis on bronchoalveolar lavage

7. Lung biopsy with interstitial pneumonia, bronchitis obliter-
ans orginizing pneumonia or fibrosis

Treatment and Prognosis:

amiodarone pulmonary toxicity is considered likely, the drug

Once the diagnosis of

should be discontinued. Due to amiodarone accumulation
in fatty tissues and long elimination half-life, pulmonary tox-
icity may initially progress despite drug discontinuation and
may recur after steroid withdrawall3. Discontinuation of
Amiodarone as sole therapy may be sufficient if the extent of
the disease is limited. Corticosteroids should be administered
in patients who show substantial involvement of the lung pa-
renchyma on imaging studies with or without concomitant
hypoxemia in the attempt to speed up the recovery process
and pethaps to minimize the likelihood of lung fibrosis3.0-9.
Systemic corticosteroids are recommended for at least 4-12
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months to avoid relapse. Prednisone at 40 to 60 mg per day
with a tapering dose over 2 to 6 months has been suggested
as an appropriate regimen3,6.8.

If the patient’s pulmonary toxicity is not life threatening and
amiodarone cannot be discontinued because it is the only
or is the optimal therapy for a patient, lowering the dosage
of amiodarone as much as possible along with administering
low-dose steroids may be a option!5.

Evidence has shown benefit from this treatment strategy as
demonstrated by earlier recovery and decreased parenchy-
mal fibrosis. Chest roentgenogram findings can take up to
18 months to completely resolvel3. When treated eatly, most
AIPT cases are considered reversible with good prognosis!2.
More precipitous presentations can lead to worse outcomes,
including pulmonary fibrosis and/or death, particulatly in
cases that are complicated by ARDS3,6-9:13,

CONCLUSION

Patients who should benefit from amiodarone should be care-
fully selected and the lowest effective dosage of amiodarone
should be taken. Pulmonary evaluation with chest X-ray and
pulmonary function testing, including diffusion capacity for
carbon monoxide is recommended when amiodarone is start-
ed. The increase in dyspnea may be attributable to deterio-
ration of heart failure since most of the patients using this
durg have structural heart disease such as heart failure but
amiodarone toxicity must be considered in the differential
diagnosis of all patients on this medication admitted with
progressive or acute respiratory symptoms, especially those
with history of chronic lung disease, supplemental oxygen
therapy and post cardiac surgery. Radiology plays a key role
in diagnosis.

Pulmonary function tests especially a decreased diffusion
lung capacity of 15-20 is highly indicative for toxicity. Bron-
choscopy with BAL and transbronchial biopsy may be useful
in diagnosis. Early aggressive corticosteroid therapy should
be employed as a viable treatment strategy. AIPT resolution
may be gradual, and supportive care for patients is critical for
successful outcome.
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