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TURK HIJYEN VE DENEYSEL BiYOLOJi DERGISI YAZIM KURALLARI

Dergide yayimlanmak lizere gonderilen yazilar, Tiirk Hijyen ve Deneysel Biyoloji
Dergisi yazim kurallarina gore hazirlanmalidir. Basvurular www.turkhijyen.org
adresinden “Cevrimi¢i Makale Gonder, Takip Et, Degerlendir Programi”
araciligiyla on line olarak yapilabilir.

Gonderilen yazilarda asagidaki kurallara uyum aranir. Kurallara uymayan
yazilar daha ileri bir incelemeye gerek goriilmeksizin yazarlarina iade edilir.

1. “Telif Hakki Devir Formu” tim yazarlarca imzalanarak onaylandiktan sonra
dergimizin makale kabul sistemine yiiklenmelidir.

2. Makale bashig, ingilizce baslik, kisa baslik, yazar adlan, calisilan kurumlara
ait birimler, yazisma isini Ustlenen yazarin agik adresi, telefon numaralarn
(sabit ve cep), elektronik posta adresi belirtilmelidir:

a. Yazinin basligi kisa olmali ve kiiciik harfle yazilmalidir.
b. Sayfa baslarina konan kisa baslik 40 karakteri gegmemelidir.

c. Calisma bilimsel bir kurulus ve/veya fon ile desteklenmisse dipnot veya
tesekkiir bolimiinde mutlaka belirtilmelidir.

d. Makale, kongre/sempozyumda sunulmussa sunum tiirii ile birlikte dipnot
veya tesekkiir bolimiinde mutlaka belirtilmelidir.

3. Yazilardaki terimler miimkiin oldugunca Tiirkge ve Latince olmali, dilimize
kullamlmalidir. Oz Tiirkce’ye 6zen gosterilmeli ve Tiirkce kaynak kullanimina
onem verilmelidir.

4. Metin icinde gecen mikroorganizma isimleri ilk kullanildiginda tam
ve acik yazilmali, daha sonraki kullanimlarda kisaltilarak verilmelidir.
Mikroorganizmalarin orijinal Latince isimleri italik yazilmalidir: Ornegin;
Pseudomonas aeruginosa, P. aeruginosa gibi. Yazida sadece cins adi gecen
climlelerde stafilokok, streptokok gibi dilimize yerlesmis cins adlan Tirkce

yazilmali; uluslararasi standardlara uygun olarak kisaltilmalidir.

5. Metin icerisinde bahsedilen birimlerin sembolleri Uluslararas1 Birimler
Sistemi (SI)’ne gore verilmelidir.

6. Yazilar bir zorunluluk olmadikga “ge¢mis zaman edilgen” kip ile yazilmalidir.

7. Metnin tamami 12 punto Times New Roman karakteri ile ¢ift aralikla
yazilmali ve sayfa kenarlarindan 2,5 cm bosluk birakilmalidir.

8. Yazarlar arastirma ve yayin etigine uymalidir. Klinik arastirmalarda, calismaya
katilanlardan bilgilendirilmis olur alindiginin gere¢c ve yontem bdlimiinde
belirtilmesi gerekmektedir. Gonillii ya da hastalara uygulanacak prosediirlerin
ozelligi tumiyle anlatildiktan sonra, kendilerinin bilgilendirilip onaylarinin
alindiginm1 gosterir bir climle bulunmalidir. Yazarlar Helsinki Bildirgesi’nde
ana hatlan cizilen ilkeleri izlemelidir. Yazarlar, bu tiir bir calisma s6z konusu
oldugunda, uluslararasi alanda kabul edilen kilavuzlara ve yirirliikte olan tiim
mevzuatta belirtilen hiikiimlere uymali ve “Etik Kurul Onay1”n1 gondermelidir.

9. Hayvanlar lzerinde yapilan calismalar icin de gereken izinler alinmali;
yazida deneklere agri, ac1 ve rahatsizlik verilmemesi icin neler yapildig1 acik
bir sekilde belirtilmelidir.

10. Hasta kimligini tanitacak fotograf kullamldiginda, hastamin yazili onayi
gonderilmelidir.

11. Arastirma yazilari;

Tiirkce Ozet, ingilizce Ozet, Giris, Gerec ve Yontem, Bulgular, Tartisma,
Tesekkir (varsa) ve Kaynaklar bolimlerinden olusmalidir. Bu bélim basliklar

sola yaslanacak sekilde biiyiik harflerle kalin yazilmalidir. ingilizce makalelerde
de Tirkce baslik, kisa baslik ve 6zet bulunmalidir.

a) Tiirkce Ozet: Amac, Yontem, Bulgular ve Sonug, alt basliklarindan
olusmalidir (yapilandinlmis 6zet) ve en az 250, en fazla 400 kelime icermelidir.

b) ingilizce Ozet (Abstract): Tiirkce Ozet béliimiinde belirtilenleri birebir

karsilayacak sekilde “Objective, Method, Results, Conclusion” olarak
yapilandirilimalidir.
c) Anahtar Kelimeler: 3-8 arasinda olmali ve Index Medicus Medical

Subject Headings-(MeSH)’de yer alan kelimeler kullamlmalidir. Tiirkce anahtar
kelimelerinizi olusturmak icin http://www.bilimterimleri.com/ adresini kullaniniz.

d) Giris: Arastirmanin amaci ve gerekgesi glincel literatlr bilgisi ile
desteklenerek iki sayfayr asmayacak sekilde sunulmalidir.

e) Gereg¢ ve Yontem: Arastirmanin gerceklestirildigi kurum/kurulus ve
tarih belirtilmeli, arastirmada kullanmilan arag, gere¢ ve yontem sunulmali;
istatistiksel yontemler acgikca belirtilmelidir.

f) Bulgular: Sadece arastirmada elde edilen bulgular belirtilmelidir.

g) Tartisma: Arastirmanin sonunda elde edilen bulgular, diger arastircilarin
bulgulanyla karsilastinnlmalidir. Arastirici, kendi yorumlarim bu boliimde
aktarmalidir.

h) Tesekkiir: Ana metnin sonunda kaynaklardan hemen once yer almalidir.
Tesekkiir boliimiinde calismaya destek veren kisi, kurum/kuruluslar yer
almalidir.

i) Kaynaklar: Yazarlar kaynaklarin eksiksiz ve dogru yazilmasindan sorumludur.
Kaynaklar, metnin icinde gecis sirasina gore numaralandiriimalidir. Numaralar,
parantez iginde ciimle sonlarinda verilmelidir. Kaynaklarin yaziimi ile ilgili
asagida ornekler verilmistir. Daha detayli bilgi icin “Uniform Requirements for
Manuscripts submitted to Biomedical Journals” (J Am Med Assoc 1997; 277:
927-934) (http://www.nejm.org/) bakilmalidir.

Siireli yayin: Yazar(lar)in Soyadi Adinin bas harf(ler)i (alt1 veya daha az yazar
varsa hepsi yazilmalidir; yazar sayis1 yedi veya daha ¢oksa yalmz ilk altisin
yazip “et al.” veya “ve ark.” eklenmelidir). Makalenin basligi, Derginin Index
Medicus’a uygun kisaltilmis ismi, Yil; Cilt (Say): ilk ve son sayfa numarast.

« Standard dergi makalesi icin 6rnek: Demirci M, Unlii M, Sahin U. A case of
hydatid lung cyst diagnosed by kinyoun staining of bronco-alveolar fluid.
Turkiye Parazitol Derg, 2001; 25 (3): 234-5.

« Yazar verilmemis makale icin ornek: Anonymous. Coffee drinking and
cancer of the panceras (Editorial). Br Med J, 1981; 283: 628.

« Dergi eki icin 6rnek: Frumin AM, Nussbaum J, Esposito M. Functinal asplenia:
Demonstration of splenic activity by bone marrow scan (Abstract). Blood,
1979; 54 (Suppl 1): 26a.

Kitap: Yazar(lar)in soyadi adimin bas harf(ler)i. Kitabin adi. Kaginci baski
oldugu. Basim yeri: Yayinevi, Basim yili.

« Ornek: Eisen HN. Immunology: an Introduction to Molecular and Cellular
Principles of the Immun Response. 5th ed. New York: Harper and Row,
1974.

Kitap bolimii: Bolim yazar(lar)in soyadi adinin basharf(ler)i. Bolim basligr.
In: Editor(ler)in soyadi adinin basharf(ler)i ed/eds. Kitabin adi. Kacginci baski
oldugu. Basim yeri: Yayinevi, Basim yili: Boliimiin ilk ve son sayfa numarasi.

« Ornek: Weinstein L. Swarts MN. Pathogenic properties of invading
microorganisms. In: Sodeman WA Jr, Sodeman WA, eds. Pathologic Physiol
ogy: Mechanism of Disease. Phidelphia. WB Saunders, 1974: 457-72.

Web adresi: Eger dogrudan “web” adresi referans olarak kullanilacaksa adres
ile birlikte parantez icinde bilgiye ulasilan tarih de belirtilmelidir. Web erisimli
makalelerin referans olarak metin icinde verilmesi gerektiginde DOI (Digital
Object Identifier) numarasi verilmesi sarttir.

Kongre bildirisi: Entrala E, Mascaro C. New stuructural findings in
Cryptosporidium parvum oocysts. Eighth International Congress of Parasitology
(ICOPA VIII). October,10-14, Izmir-Turkey. 1994.

Tez: Bilhan O. Labirent savaklarin hidrolik karakteristiklerinin deneysel olarak
incelenmesi. Yiiksek Lisans Tezi, Firat Universitesi Fen Bilimleri Enstitiisii, 2005.

j) GenBank/DNA Dizi Analizi: Gen kalitim numaralar ve DNA dizileri makale
icinde kaynak olarak gosterilmelidir. Konuyla ilgili ayrintili bilgi icin “National
Library of Medicine” adresinde “National Center for Biotechnical Information
(NCBI)” bélimiine bakiniz.

k) Sekil ve Tablolar: Her tablo veya sekil ayr bir sayfaya basilmali, alt ve
Ust cizgiler ve gerektiginde ara siitun cizgileri icermelidir. Tablolar, “Tablo
1.” seklinde numaralandirilmali ve tablo baslig1 tablo iist cizgisinin istiine
yazilmaluidir. Aciklayici bilgiye baslikta degil dipnotta yer verilmeli, uygun
simgeler (*,+,++, v.b.) kullamlmalidir. Fotograflar “jpeg” formatinda ve en az
300 dpi olmalidir. Baski kalitesinin artirnlmasi icin gerekli oldugu durumlarda
fotograflarin orijinal halleri talep edilebilir.

12. Arastirma Makalesi tiirli yazilar icin kaynak sayisi en fazla 40 olmalidir.

13. Derleme tiirli yazilarda tercihen yazar sayisi ikiden fazla olmamalidir.
Yazar(lar) daha once bu konuda calisma ve yayin yapmis olmali; bu
deneyimlerini derleme yazisinda tartismali ve kaynak olarak gostermelidir.
Derlemelerde Tiirkce ve ingilizce olarak baslik, 6zet (en az 250, en fazla 400
kelime icermelidir) ve anahtar kelimeler bulunmalidir. Derleme tiirii yazilar
icin kaynak sayisi en fazla 60 olmalidir.

14. Olgu sunumlarinda metin yedi sayfay1 asmamalidir. Tiirkce ve ingilizce
olarak baslik, 6zet ve anahtar kelimeler ayrica giris, olgu ve tartisma bolimleri
bulunmalidir. Olgu sunumu tiirli yazilar icin kaynak sayisi en fazla 20 olmalidir.

15. Editore Mektup: Daha once yayimlanmis yazilara elestiri getirmek, katkida
bulunmak ya da bilim haberi niteligi tasiyacak bilgilerin iletilmesi amaciyla
yazilan yazilar, Yayin Kurulu’nun inceleme ve degerlendirmesinin ardindan
yayinlanir. Editore Mektup bir sayfayr asmamali ve kaynak sayis1 en fazla 10
olmalidir.

16. Bu kurallara uygun olmayan metinler kabul edilmez.
17. Yazarlar teslim ettikleri yazinin bir kopyasini saklamalidir.

Tirk Hijyen ve Deneysel Biyoloji Dergisi

Halk Saglig1 Genel Mudirlugu

Tel : (0312) 565 55 79

Faks : (0312) 565 55 91

e-posta : hsgm.thdbd@saglik.gov.tr



WRITING RULES OF TURKISH BULLETIN OF HYGIENE AND EXPERIMENTAL BIOLOGY

Articles should be prepared according to the rules of the Turkish Bulletin of
Hygiene and Experimental Biology. Submissions can be made online at the
address www.turkhijyen.org through the Online “Manuscript Submission,
Tracking, Evaluation Program”.

Manuscripts are checked according the following rules. If the rules are not
adhered to, manuscripts will be returned to the author.

1. The “Copyright Transfer Form” (Copyright Release Form) after being signed by
all authors should be uploaded using the article accepting system of the journal.
2. The title of article, short title, author name(s), names of institutions and
the departments of the authors, full address, telephone numbers (landline and
mobile) and e-mail address should be given:

a. The title should be short and written in lower case.

b. The short title should not exceed 40 characters.

c. The study supported by a fund or scientific organisation must be mentioned
in a footnote or in the acknowledgements.

d. The study presented in a conference/symposium must be mentioned with
the type of presentation in footnotes or in the acknowledgements.
3. For Turkish studies; Terms used in articles should be in Turkish and Latin as
much as possible, according to the latest dictionary of the “Turkish Language
Institution”. Importance should e given to use pure Turkish language and as many
as Turkish references.
4. Latin names of microorganisms used for the first time in the text have to
be written in full. If these names are used later, they should be abbreviated in
accordance to international rules. The original Latin names of microorganisms
should be written in Italic: for example, Pseudomonas aeruginosa, P. aeruginosa.
Names of antibiotics should be abbreviated in accordance with international
standards.
5. Symbols of the units mentioned in the text should be according to “The
Systeme International (SI).
6. Articles should be written in one of the “past perfect, present perfect and
past” tenses and in the passive mode.
7. Only one side of A4 paper should be used and should have a 2.5 cm margin on
each side. 12 pt, Times New Roman font and double line space should be used.
8. The Turkish Bulletin of Hygiene and Experimental Biology expects the authors
to comply with the ethics of research and publication. In human research, a
statement of the informed consent of those who participated in the study is
needed in the section of the “Materials and Methods”. In case of procedures that
will apply to volunteers or patients, it should be stated that the study objects
have been informed and given their approval before the study started. In case
the authors do not have a local ethics committee, the principles outlined in the
“Declaration of Helsinki” should have been followed. Authors should declare that
they have followed the internationally accepted latest guidelines, legislation and
other related regulations and should sent “Approval of the Ethics Committee”.
9. In case animal studies, approval also is needed; it should be stated clearly
that the subjects will be prevented as much as possible from pain, suffering and
inconvenience.
10. In case patient photos are used which shows his/her ID, a written informed
consent of the patient on the use of the photos must be submitted.
11. Research Articles;
Research papers should consist of Turkish abstract, English abstract,
Introduction, Materials and Methods, Results, Discussion, Acknowledgements
(if any), and References sections. These sections should be written in bold
capital letters and aligned left. English articles should have a Turkish abstract
and title in Turkish. (If the all of the authors from abroad the manuscript and
abstract can be write English language).

a) Turkish Abstract should consist of the subheadings of Objective, Methods,
Results and Conclusion (Structured Abstract). It should be between 250 and 400
words.

b) English Abstract: The abstract should be structured like the Turkish abstract
(Objective, Methods, Results, and Conclusion). It should be between 250 and
400 words.

c) Key words The number of keywords should be between 3-8 and the
terminology of the Medical Subjects Headings (Index Medicus Medical Subject
Headings-MeSH) should be used.

d) Introduction: The aim of the study, and references given to similar studies
should be presented briefly and should not exceed more than two pages.

e) Materials and Methods: The date of the study, institution that performed
the study, and materials and methods should be clearly presented. Statistical
methods should be clearly stated.

f) Results: The results should be stated clearly and only include the current
research.

g) Conclusions: In this section, the study findings should be compared with the
findings of other researchers. Authors should mention their comments in this section.

h) Acknowledgements should be placed at the end of the main text and before
the references. In this section, the institutions/departments which supported
the research should be stated.

i) References: Authors are responsible for supply complete and correct
references. References should be numbered according to the order used in the
text.

Numbers should be given in brackets and placed at the end of the sentence.
Examples are given below on the use of references. Detailed information can
be found in “Uniform Requirements for Manuscripts Submitted to Biomedical
Journals” (J Am Med Assoc 1997 277: 927-934) and at http://www.nejm.org/
general/text/requirements/1.htm.

Periodicals: Author(s) Last Name initial(s) name of author(s) (if there are six or
fewer authors, all authors should be written; if the number of authors are seven
or more, only the first six of the authors should be written and the rest as “et
al”). The title of the article, the abbreviated name of the journal according to
the Index Medicus, Year; Volume (Issue): The first and last page numbers.

« Example of standard journal article: Demirci M, Unlii M, Sahin U. A case of
hydatid cyst diagnosed by kinyoun staining of lung bronco-alveolar fluid.
Tirkiye Parazitol Derg, 2001; 25 (3): 234-5.

« Example of an article with authors unknown: Anonymous. Coffee drinking
and cancer of the pancreas (Editorial). Br Med J, 1981; 283:628.

« Example of journal supplement: Frumin AM, Nussbaum J, Esposito M.
Functional asplenia: Demonstration of splenic activity by bone marrow scan
(Abstract). Blood, 1979; 54 (Suppl 1): 26a.

Books: Surname of the author(s) initial name(s) of author(s). The name of the
book. The edition number. Place of publication: Publisher, Publication year.
Example: Eisen HN. Immunology: an Introduction to the Principles of
Molecular and Cellular Immune Response. 5th ed. New York: Harper and Row,
1974.

Book chapters: The author(s) surname of the chapter initial(s) letter of the
name. Section title. In: Surname of editor(s) initial (s) letter of first name(s) ed /
eds. The name of the book. Edition number. Place of publication: Publisher, year
of publication: The first and last page numbers of the chapter.

« Example: Weinstein L. Swarts MN. Pathogenic properties of invading
microorganisms. In: Sodeman WA Jr, Sodeman WA, eds. Pathologic
Physiology: Mechanism of Disease. Phidelphia. WB Saunders, 1974:457-72.

Web address: If a “web” address is used as the reference address, the web
address date should be given in brackets with the address. The DOI (Digital
Object Identifier) number must be provided, when a web access article used in
the text as a reference.

Congress papeyars: Entrala E, Mascaro C. New structural findings in
Cryptosporidium parvum oocysts. Eighth International Congress of Parasitology
(ICOPA VIII). October, 10-14, Izmir-Turkey. 1994.
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Turk Hijyen ve Deneysel Biyoloji Dergisi

Yozgat cevresinde yasayan cocuklarda brusella antikor
seropozitifligi

Seda SABAH-OZCAN', Ghaniya DAAR-EDE?, Neziha YILMAZ3

OZET

Amag: Bruselloz, diinya 0Olceginde goriilen
zoonotik bir hastaliktir. Turkiye’de yiiksek morbidite
ve disiik mortalite ile iliskili halk saglig1 problemleri
arasinda yer almaktadir. Gelismis Ulkelerde oldukca
nadir gorulur. Yuksek morbiditeli olmasi ve ekonomik
kayiplara yol acmasi nedeniyle tilkemizde ve gelismekte
olan iilkelerde halen dnemli bir halk sagligi sorunudur.
Ulkemizde, olgularin bilyiik cogunlugunu hayvanciligin
yogun olarak yapildigi Dogu ve Giineydogu Anadolu
Bruselloz

hastalik

Bolgelerinde yasayan bireyler olusturur.
patognomonik bulgularla seyreden bir
olmadigindan taninin dogrulanmasi icin serolojik ve
bakteriyolojik testler gereklidir. Diinyada, ozellikle
endemik bolgelerdeki bruselloz vakalarinin %20-30’unu
cocuklar olusturmaktadir. Cocukluk cagi brusellozu
daha ziyade pastorize olmayan siit ve siit Uriinlerinin
tiketiminden kaynaklanir. Yozgat ilinde cig siit ve siit
Urind kullammi yaygindir. Cocukluk caginda brusella
antikor seropozitifligi ile ilgili veriler cok simrlidir. Bu
calismada, Yozgat ve cevresinde yasayan cocuklarda
brusella antikor

seropozitifliginin  arastirilmasi

amaclanmistir.

Yontem: Calismaya 1-15 yas grubunda saglikli 238

ABSTRACT

Objective: Brucellosis is a zoonotic disease

in the world. It is associated with a high

degree of morbidity and minimal mortality

among the public health problem in Turkey.

It emerges very rare in developed countries.
Due to its high morbidity and economic loss, it
still remains a major public health problem in
our country and in the developing countries.
Inourcountry, thevastmajorityofthecasesareindividuals
living in the regions of Eastern and Southeastern Anatolia
where animal husbandry is intensively performed.
Since brucellosis is not a disease with pathognomonic
findings, serological and bacteriological tests are
necessary to confirm the diagnosis. In the world, 20-
30% of the cases of brucellosis, especially in endemic
regions, are children. Childhood brucellosis is most often
caused by the consumption of non-pasteurized milk and
dairy products. Raw milk and milk products are common
in Yozgat province. In childhood, the data about the
seropositivity of brucella are very limited. In this study,
it was aimed to investigate the seropositivity of brusella

antibody in children living in and around Yozgat.

Methods: The study included 238
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cocuk dahil edildi. Calismaya dahil edilen cocuklarin
ebeveynlerinden aydinlatilmis onam alindi. Cocuklarin
hane halki sayisi ve yasadiklarn yerler (kirsal veya
kentsel bolge) sorgulandi. Serum orneklerinde ELISA
(enzim baglantili immiinosorbent assay) yontemi
kullanilarak Brucella antijenlerine karsi antikorlarin

varlig arastirildi.

Bulgular: Calismaya alinan 238 cocugun yas
ortalamas1 7,3+4,1 olup cocuklarin %48’i kiz %52’si
erkek idi. Calismaya dahil edilen ¢ocuklarin 71 (%30)’i
kirsal, 167 (%70)’si kentsel bolgede yasamaktaydi.
Calisma kapsamina alinan cocuklarin %1,6‘sinda
brusella IgG antikoru pozitif olarak saptanirken

olgularin hicbirinde brusella IgM antikoru saptanmadi.

Sonuc: Calismamizda; seropozitivitenin yiksek
bulunmasi, calisma populasyonunun hastane basvurulari
arasindan olusturulmasi, glinimiizde pastorize olmayan
sit ve sut urunleri kullamlmasi ve ailelerin zaman
zaman kirsal kesimden gelen siit Uriinlerini kullaniyor
olmasindan kaynaklanabilir. Cocuklarda bruselloz, daha
cok subakut veya asemptomatik olarak gecirildiginden
genellikle tedavisiz kalir. Tedavisiz kalan olgularda
kroniklesme ve buna bagli olarak ileri yaslarda
gelisebilecek sekeller nedeni ile cocuklarda bruselloz
ozellikle endemik bolgelerde arastirilmasi gereken bir

halk sagligi sorunudur.

Anahtar Kelimeler: Brusella, cocuk, seropozitivite,

Yozgat

healthy children within the 1-15 age groups.
Approved informed by parents
before being included in the study.

The number of households the children and the places
they live in (rural and urban area) were questioned.
Serum samples were analyzed for the presence of
antibodies to Brucella antigens using a direct enzyme-

linked immuno sorbent assay (ELISA).

Results: The average age of the 238 children
studied was 7.3 + 4.1 years, of which 48% were female
and 52% were male. 71 (30%) of the children included
were rural and 167 (70%) were living in urban areas. No
brucella IgM antibody was detected in any of the cases
when brucella IgG antibody was detected in 1.6% of the

children included in the study.

Conclusion: The high seropositivity in our study may
be due to the fact that the study population is formed
from hospital applications, the use of non-pasteurized
milk and dairy products nowadays, and the fact that
families sometimes use dairy products from rural areas.
Brucellosis in children can not usually be treated
because it is more subacute or asymptomatic.
Brucellosis is a public health problem that needs to be
investigated especially in endemic areas in children due
to chronicity in the untreated cases and consequent

sequelae that can develop of older ages.

Key Words: Brucellosis, child, seropositivity, Yozgat

GiRiS

Brusella turleri; hareketsiz, spor olusturmayan,
kapsullu, Gram-negatif kokobasillerdir. Bu etiyolojik
ajanin yedi tlrd bulunmakla birlikte genellikle dort
tlird insan sagligini etkiler: B. abortus, B. canis,
B. suis ve B. melitensis (1, 2). Bruselloz, etkeni
tastyan hayvanlardan insanlara dogrudan temas, bu

hayvanlarin st ve sit triinlerinin pastorize edilmeden

Turk Hij Den Biyol Derg

tiiketilmesi ve/veya enfekte damlaciklarin hava yolu
ile alinmasi ile bulasabilen bir zoonotik hastaliktir (3).
Bulas siklikla deri ve mukoza biitiinliigiiniin bozuldugu
durumlarda kesik ve cizikler araciigi ile deri ve
bulasici
ya da pastorize edilmemis sut ve sut urunlerinin

konjonktivadan; aerosollerin inhalasyonu

tiketimi ile gerceklesir. Hastallk nadiren kan



transfizyonu, doku nakli ve cinsel yolla da insandan
insana bulas olabilir (4, 5). Bruselloz patognomonik
bulgularla seyreden bir hastalik olmadigindan taninin
dogrulanmasi icin serolojik ve bakteriyolojik testler
gereklidir (6).

Gelismis ulkelerde oldukca nadir gorulmekle
birlikte, ylksek morbiditeli olmasi nedeniyle onemli
ekonomik sonuclar dogurdugundan {lkemizde ve
gelismekte olan Ulkelerde halen onemli bir halk
sagligi sorunu olarak devam etmektedir (7, 8).
Ulkemizde, olgularin biyiik cogunlugunu hayvanciigin
yogun olarak yapildigi Dogu ve Giineydogu Anadolu
Bolgelerinde yasayan vyetiskin bireyler
(9). Tirkiye’de degisik bolgelerde ve farkli meslek
gruplanndayapilan calismalarda brusella seropozitiflik

olusturur

oranlan dusiik riskli gruplarda %3 iken; kasap, besici,
mezbaha ve mandira calisanlan gibi
acisindan yuksek riskli olan meslek gruplarinda %9-25

bruselloz

arasinda degismektedir (10-13). Diinyada, o6zellikle
endemik bolgelerdeki akut bruselloz vakalarinin %20
-%30’unu cocuklarin olusturdugu tahmin edilmektedir
(1). Epidemiyolojik
cografi dagilimim anlamak ve gerekli
hekimlik uygulamalarim

calismalar, hastaliklarin
koruyucu
yonlendirmek acisindan
onemlidir. Turkiye’de ozellikle hayvancilikla ugrasan
Giineydogu Anadolu, Dogu Anadolu ve ic Anadolu
bolgeleri bruselloz acisindan riskli bolgelerdir.
Cocukluk caginda bruselloz nadiren gorilmekle
birlikte Ozellikle B. melitensis’in baskin oldugu
bolgelerde, her yastan kisiyi etkileyebilecegi kabul
edilmektedir. Enfeksiyonun seyri ve komplikasyon
hastalarin yasina bakilmaksizin benzer

goriinmektedir. insan brusellozu genellikle akut atesli

insidansi

bir hastaliktir. Cogu vakaya B. melitensis neden
Komplikasyonlar herhangi bir organ
sistemini etkileyebilir. Hastalik niks, kronik lokalize

olmaktadir.

enfeksiyon veya gec iyilesme seklinde seyreder (4).
Literatirde cocuk niifusunda bruselloz seroprevalansi
verileri oldukca sinirlidir. Gida kaynakli bruselloz,
gida hijyenine onem veren sanayilesmis Ulkelerde
biiyiik 6l¢clide meslek grubuyla iliskili olup cogunlukla
20-45 vyas arasindaki

erkeklerde gorilur. Boyle

llkelerde, hastaligin etkeni genellikle B. abortus veya
B. suis’dir. B. melitensis’in yaygin oldugu llkelerde
veya bolgelerde, koyun ve keci sutiiniin pazarlanmasi
ozellikle onlemlerin

ve dagitilmas hijyenik

uygulanmasint  ve kontroluni  zorlastirmaktadir.
Boyle llkelerde tum nifus risk altinda olup hastalik
Gocebe

toplumlarda vyetiskinler cogunlukla erken vyaslarda

genellikle kadin ve cocuklarda gorulur.

enfeksiyona maruz kalirlar ve genellikle akut hastalik
belirtileri gorulmeyen bu kisilerde kronik brusella
Akut
vakalarin biiyiik cogunlugu cocuklarda goriildiigiinden

enfeksiyonuna bagli sekeller ortaya cikar.
bruselloz bu gibi toplumlarda 6nemli bir cocuk saglig
sorunudur (4).

Bu calismada, endemik bir bolge olan Yozgat ve
cevresinde yasayan cocuklarda brusellozun ¢ocuklarda
risk olusturup olusturmadigini saptamak icin brusella
IgM  antikor
amacland.

IgG ve pozitifliginin  arastirilmasi

GEREC ve YONTEM

Bu calisma, Ekim 2013 ile Kasim 2014 tarihleri
arasinda Yozgat ve cevresinde en az bir yildir yasayan
1 ile 15 yas arasi 238 saglikli cocukta gerceklestirildi.
Calismaya dahil edilecek minumum c¢ocuk sayisi,
Yozgat il Halk Saglig1 Miidiirliigii kayitlarindaki 2012
yilina ait bruselloz tani insidansina gore matematiksel
modelleme yapilarak belirlendi. Bu verilere
dayanarak %95 giiven araligi, %1 error ve +10 sapma
ile minumum gerekli cocuk sayisinin 206 oldugu
Pediatri

kronik hastalig

saptandi. Calismaya; Bozok Universitesi
Poliklinigine ayaktan basvuran,
olmayan ve kontrol amaci ile (biyokimyasal testler
icin) kan tetkiki yapilmas1 planlanan cocuklar dahil
edildi. Calismaya dahil edilmeden once ebeveylerden
aydinlatilmis onam alindi. Cocuklarin hane halki
sayisi ve yasadiklan yerler (kirsal veya kentsel bolge)
sorgulandi. Cocuklardan 5 mL kan 6rnegi alinarak 3000
devirde 10 dakika santrifuj edilip serumlar ayrildi.
Elde edilen serum ornekleri calisma yapilincaya kadar

-20 °C’de saklandi. Serum orneklerinde brusella 1gG
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ve IgM antikor varlig1 SERION ELISA classic Brucella
IgG/IgM ticari kitiyle ELISA yontemi ile arastinldi.
Calisma, Bozok Universitesi tarafindan Bilimsel
Arastirma Projeleri kapsaminda (Proje No: 2014 TF/
A132) desteklenmis olup calisma ile ilgili etik kurul

onay1 (Etik Kurul Onay No: 992013170) alinmistir.

istatiksel analiz, SPSS versiyon 18 programi (SPSS
Inc., Chicago, IL, US) kullamlarak gerceklestirildi.
Tanimlayic1 verilerden siirekli degiskenler ortalama,
+ standart sapma ile gosterilirken kategorik veriler
olarak gosterildi. Degiskenlerin normal
sahip olup olmadiklan

frekans
dagilima tek oOrneklem

Kolmogorov-Smirnov testi ile degerlendirildi.
BULGULAR

Calismaya alinan 238 cocugun yas ortalamasi
7,3+4,1
idi. Hastalarin demografik verileri

olup cocuklarin %48’i kiz, %52’si erkek
Tablo 1’de

gosterilmistir. Calismaya dahil edilen cocuklarin

Tablo 1. Olgulara ait demografik ve klinik sonuclar

71 (%30)%i 167 (%70)’si kentsel bolgede

yasamaktaydi. Calismaya dahil olanlarin %1.6‘sinda

kirsal,

brusella antikoru IgG pozitifligi (seropozitivite)
gozlenmistir. Seropozitiflik oraninin ¢ok dustik olmasi
nedeniyle seropozitiflik ile yas, cinsiyet ve yerlesim

yeri arasinda korelasyon analizi yapilamad.
TARTISMA

Bruselloz ozellikle endemik bolgelerde cok
degisik klinik bulgular ile seyreden 6nemli bir halk
saglig1 sorunudur. Hastalik, diinyada hemen hemen
tim bolgelerde gorilebilmekle birlikte Akdeniz
havzasinda yer alan Portekiz, ispanya, Giiney Fransa,
italya, Yunanistan, Tiirkiye ve Kuzey Afrika llkeleri
ile Arap Yarimadasi, Hindistan, Meksika, Orta ve
Glney Amerika’da vyilksek oranda endemiktir.
Diinyada yillik 500.000 yeni bruselloz olgusu oldugu

on goriilmektedir (14). ingiltere, Kuzey Avrupa

Olgu Sayisi
Yas Ortalamas1 (yil)
Yas Gruplan (yil)
1-5
6-10
11-15
Cinsiyet (Erkek/Kiz)
Yerlesim Yeri
Kirsal
Kent
Ailedeki birey sayisi

Brusella seropozitivitesi

n (%)
238

7,3+ 4,1

98 (%41)
78 (%33)
62 (%26)

124/114 (%52/%48)

71 (%30)
167 (%70)
4,4+1,2

4 (%1,6)
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ulkelerinin biiylik cogunlugu, Avustralya, Yeni Zelanda
ve Kanada gibi gelismis ulkelerde bruselloz eradike
edilmistir (15-18). Ulkemizde ise en az bildirim
Karadeniz Bolgesinden yapilirken, olgular daha cok
hayvanciligin yaygin olarak yapildigi Dogu Anadolu,
Giineydogu Anadolu ve ic Anadolu Bélgelerinden
bildirilmektedir (19). Her yas grubunda gorulmekle
birlikte, 0-4 yasta nadir olan bruselloza daha cok
genc ve orta yash eriskinlerde rastlanmaktadir (20).
Cocuklarda bruselloz insidansi hakkinda literatiirde

yeterli veriye ulasmak guctir.

Surveyans verileri, vyiksek riskli gruplar ve
muayene icin erisilebilir olan kan bagisi yapan veya
hamile kadinlar gibi kisilerde klinik ve serolojik
arastirmalar yoluyla aktif olarak toplanabilir. Spesifik
bu tur
Ancak
en sk kullanilan tarama testi olan RBT (Rose Bengal
coli 0:157,

Yersinia enterocolitica 0:9 ile capraz reaksiyona

klinik bulgularin bulunmamas1 nedeniyle,

calismalar genellikle serolojik olarak yapilir.

Test) Salmonella 0:30, Escherichia

neden olan organizmalara maruziyet sonucu yanlis
pozitif reaksiyonlara neden olabileceginden sonuglar
dikkatli yorumlanmalidir. Bu nedenle RBT, standart
tup aglutinasyon (STA) gibi tarama testleri ELISA gibi

daha spesifik testlerle dogrulanmalidir (4).

Bu calismada, Yozgat ve cevresinde yasayan
saglikli cocuklarda ELISA yontemi ile brusella 1gG
antikor pozitiflik (seropozitivite) oram %1,6 olarak
saptanmistir. Bugiine degin Yozgat ilinde cocuklarda
bruselloz seropozitifligini gosteren yalnizca bir calisma
bulunmaktadir. Gul ve ark. (6), 1110 cocuk Uzerinde
yaptiklan calismada 6 olguda (%0,5) Rose-bengal
testinde pozitif sonuc elde edilmis hicbir cocukta tup
aglutinasyon testi pozitif bulunmamistir. Buzgan ve
ark. (21), 1028 semptomatik aktif bruselloz olgularin
irdeledikleri calismada ise olgularin %3,5’inin 3 ila
12 yas arasinda oldugu rapor edilmistir. Ankara ilinde
2009 yiinda yapilan 90 pediatrik bruselloz olgusunu

inceleyen retrospektif bir calismada, hastalarin 52

(%57,8)’sinin kirsal, 38 (%42,2)’inin kentsel kesimde

yasadig1 gorilmistiir. Bu calismada 64 cocukta
(%71,1) taze peynir tiiketimi ve 41 (%45,6) cocugun
ebeveynlerinin ciftci olmas1 bruselloz nedeni olarak
rapor edilmistir (22). Benzer sekilde, yaslar1 20 ay
ve 16 yil arasinda degisen cocuklar lizerinde yapilan
baska bir retrospektif calismada bruselloz tanisi konan
olgularin %13.5’inde pozitif aile oykusu bildirilmistir
(23). Ancak bizim calismamizda, seropozitif olarak
tanimlanmis dort cocugun ailesine ait bruselloz

oykiisi olup olmadigr bilinmemektedir.

Calismamizda, bruselloz pozitifligi diisiik oldugu
icin seropozitivite ile yas, cinsiyet, yerlesim yeri
ve hane halki biylkligi arasinda korelasyon
olup olmadig1 saptanamadi. Bu durum calismanin
Diinya Saglik Orgiitii (DSO) tarafindan

standardizasyon konusunda heniiz ¢ok netlesmemis

kisitliigidir.

olmasina ragmen RBT’ye gbre daha 06zgiil oldugu
kabul edilen testlerden biri olan ELISA yonteminin
kullanildigi calismamizda asemptomatik cocuklarda
(6),
olarak bulunmustur.

ve ark.
(%1,6)
Calismamizda, bruselloz icin risk faktori olabilen

seropozitiflik  Gul calismalarinin

aksine daha yiiksek

nedenler arastinlmamakla birlikte, seropozitivitenin

yuksek bulunmasinin, calisma popiilasyonunun

hastane  basvurulanmn  arasindan  olusturulmasi,
glinimuzde pastorize olmayan sit ve sut urinleri
kullaniminin artmasi ve ailelerin zaman zaman kirsal
kesimden gelen siit Urunlerini kullanmlmasiyla iliskili
olabilecegini diisiinmekteyiz. Cocuklarda bruselloz,
daha c¢ok subakut veya asemptomatik olarak
gecirildiginden genellikle tedavi edilemez. Tedavisiz
kalan olgularda kroniklesme ve buna bagli olarak ileri
yaslarda gelisebilecek sekeller nedeniyle cocuklarda
brusellozun erken tanisi, basarili tedavi ve sekellerin

onlenmesi icin onemlidir.

Bruselloz degisik klinik tablo ve nonspesifik
bulgularla seyrettiginden klinik tamis1 zordur. Bu

nedenle ozellikle endemik bolgelerde atesle seyreden
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hematopoetik, iskelet sistemi ve norolojik sikayetleri

olan cocuklarda oncelikle bruselloz arastirilmalidir.
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Manisa ili hepatit A seronegatifligi ve sosyal belirleyicilerle
iliskisi, 2014

Hilal GORGEL-KAHRAMAN', Ozgen ALPAY-OZBEK?, Mestan EMEK:, Gonca ATASOYLU“,
Ozgiir SEKRETER?, Belgin UNALS

OzZET

Amac: Bu arastirmada 2014 yilinda Manisa ilinde
iki yas Ustl niifusta hepatit A seronegatifliginin sosyal

belirleyicilerle iliskisinin incelenmesi amaclanmistir.

Yontem: Arastirmanin bagimli degiskeni, hepatit

A seronegatifligi; bagimsiz degiskenleri cinsiyet,

yas grubu, oOgrenim durumu, mesleksel durum,
yillik kisi bas1 esdeger gelir, algilanan gelir durumu,
hane yogunlugu (odabasina diisen kisi sayisi),
yerlesim yeri ve cocukluk donemi yerlesim yerinde
olusmaktadir. Serum Grneklerinde anti-HAV pozitifligi
elektrokemiliiminesans metodu ile Cobas e 411 (Roche
Diagnostics GmbH, Mannheim, Germany) analizoru ve
bu analizorle uyumlu anti-HAV kitini (Roche Cobas
Elecsys) Ureticinin onerileri dogrultusunda calisilmis
ve yorumlanmistir. Bagimsiz degiskenlerle bagiml
degisken arasindaki iliski kategorik degiskenler icin
ki-kare testi ile incelenmistir. Her bir degiskene ait
kaba ve yasa gore diizeltilmis Odds ratio (OR) ve %95
guven araliklar1 (GA) lojistik regresyon yontemiyle

hesaplanmistir.

Bulgular: Arastirmada 1223 kisinin veri ve ornegi

degerlendirilmistir. Hepatit A seronegatifligi %24,4

ABSTRACT

Objective: The aim of this cross-sectional study
is to investigate the relationship between hepatitis A
seronegativity and some social determinants above 2

years of age in Manisa province, in 2014.

Methods: The study was carried out using the data
and obtained from the study titled ‘Determining the
Seroprevalence of Some Vaccine-Preventable Diseases
in Manisa’. The dependent variable was hepatitis A
seronegativity; gender, age group, educational level,
occupational class, annual income per capita, perceived
income status, household density (number of people
per room) and childhood place of residence were the
independent variables. Serum samples were analyzed for
total anti-HAV positivity with electrochemiluminescence
immunoassay method by a Roche-Cobas e 411 (Roche
Diagnostics GmbH, Mannheim, Germany) analyzor (Roche
Cobas Elecsys) and compatible kits. The relationship
between dependent and independent variables were
examined by using chi-square test for categorical
variables. The adjusted odds ratios (OR) and 95%
confidence intervals (Cl) for each variable were calculated

by logistic regression method.
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olarak saptanmistir. Hepatit A seronegatifliginin en
yiiksek oldugu yas gruplar 2-9, 10-19 ve 20-29 olup
sirasiyla, %78,5, %65,8 ve %31,3 olarak bulunmustur.
30 yas ve uzeri gruplarda seronegatiflik %0,0-%5,5
olarak degismektedir. Hepatit A seronegatifliginin
en disiik oldugu ilce Kopriibas1 (%8,30), en yiiksek
oldugu ilce ise Kirkagac’tir (%34,6). Arastirmada
hepatit A seronegatifliginin sosyal belirleyicilerle
iliskisine bakildiginda; yillik kisi bas1 esdeger geliri
<3265 TL olma (OR: 0,61, %95 GA: 0,42-0,90) ve hane
yogunluguna gore kisi sayis1 birden fazla olma (OR:
0,48, %95GA: 0,32-0,71) ile hepatit A seronegatifligi
arasinda iliski oldugu saptanmistir. Hepatit A
seronegatifligi ile cinsiyet, cocukluk dénemi yerlesim
yeri, vyerlesim yeri, 6grenim durumu, mesleksel
durum, algilanan gelir diizeyi ve hanedeki tuvaletin
konumu arasinda anlamli bir iliski saptanmamistir

(p>0.05).

Sonu¢: Cocukluk doneminde seronegatiflik ve
bulastirniciigin yiiksek olmasi, ilerleyen yasla birlikte
morbidite ve mortalitenin artmasi1 nedenleriyle
asilama yapilmalidir. Saglik hizmet gereksinimi
belirlenirken hepatit A seronegatifliginin yiiksek
oldugu bolgeler, disik gelirli ve kalabalik aileler
oncelenerek bagisiklama ve saglik egitimi hizmeti

verilmelidir.

Anahtar Kelimeler: Hepatit A, seroepidemiyolojik

calismalar, sosyal belirleyiciler

Results: In this study, it was analyzed data
obtained from 1223 person. It was detected hepatitis
A seronegativity as 24.4%. The highest age groups of
hepatitis A seronegativity were 2-9, 10-19 and 20-29,
with the percents of 78.5%, 65.8% and 31.3% respectively.
Seronegativity percentages range from 0.0% to 5.5% in
groups over 30 years of age. While Koprubasi district
(8.30%) had the lowest hepatitis A seronegativity Kirkagac
(34.6%) had the highest. When it was evaluated the
association between social determinants and hepatitis
A seronegativity; it was found that having an equivalent
of annual income per capita equal or lower than 3265
TL had a protective effect on hepatitis A seronegativity
(OR: 0.61, 95% Cl: 0.42-0.90). According to the density
of the households, it was found that those who had more
than one person had a protective effect on hepatitis A
seronegativity (OR: 0.48, 95% Cl: 0.32-0.71). There was no
significant association between hepatitis A seronegativity
and gender, place of childhood, place of residence,
educational status, occupational status, perceived income

level and toilet location of the dwelling (p> 0.05).

Conclusion: Hepatitis A vaccination should be
performed because of high contagiousness during
childhood and increasing mortality and morbidity with
aging. Districts with high hepatitis A seronegativity,
families with low-income and households with high
density must be prioritised for immunization and health

education services.

Key Words: Hepatitis A, seroepidemiologic studies,

social determinants of health

GIRIS

Hepatit A, asi ile veya gecirilen enfeksiyon sonrasi
bagisik yanit olusan viral bir hastaliktir. Diinya genelinde
sporadik olgularla veya epidemilerle gorulmektedir.
Genellikle tamamen iyilesme gorulur. Ancak, fulminant
hepatite yol acarak mortaliteye de neden olabilir
(1). Diinyada yiiksek gelirli bolgelerde (Bat1 Avrupa,
Avustralya, Yeni Zelanda, Kanada, Amerika Birlesik
Devletleri, Japonya, Kore Cumhuriyeti ve Singapur)
Hepatit A viris (HAV) endemisi dusuk diizeydedir. Buna
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karsin, dusik gelirli bolgelerde (Sahra-alt1 Afrika ve
Glney Asya’min bazi bolgeleri) HAV endemi diizeyi
yliksektir. Asya, Latin Amerika, Dogu Avrupa ve Orta
Dogu’daki gibi orta gelirli lilkeler ise orta ve duisiik
endemik diizeydedir (2).

Yiiksek diizey enfekte bolgelerde; sanitasyon ve
hijyen kosullari zayif olan gelismekteki Ulkelerde
cocuklarin %90’1 10 yasindan once bu enfeksiyonu
gecirmistir. Semptomatik hastalk hiz1 disuk ve



salginlar nadirdir. Orta duzey enfekte alanlarda;
gecici ekonomilere sahip, sanitasyon kosullan
gelismekteki ulkelerde, erken cocukluk doneminde
enfeksiyondan kurtulanlar ve bagisik olmayan
yetiskinler bulunmaktadir. Ekonominin gelismesi ve
sanitasyon kosullarinin iyilesmesi seronegatif hastaliga
duyarli yetiskinlerin artmasina yol acabilir. Yuksek
hastalik hizlan ve genis alanlara yayilan salginlar
ortaya cikabilir. Dusuk dizey enfekte alanlarda iyi
sanitasyon ve hijyen kosullarinin oldugu gelismis
ulkelerde enfeksiyon hizi dusuktur. Hastalik yiiksek risk
grubu yetiskin ve adolesanlarda agiga cikar. Endemi
goriilmesi olas1 degildir (3). Diistk sosyal simif, biyik
ailede yasam, kalabalik yasam, kirsalda yasam, egitim
seviyesinin duisik olmasi, yetersiz kanalizasyon sistemi
HAV endemisi ve salginlanyla iliskilidir (4).

Ulkemizde cocukluk dénemi asi takvimine hepatit A
as1s1 2012 yiinda eklenmistir. As1 18. ve 24. ayda olmak
Uzere (6 ay ara ile) iki doz halinde uygulanmaktadir.
Asilama programi ile birlikte, enfeksiyon veya asilanma
sonucu hepatit A'ya karsi bagisikik kazanmamis
seronegatif eriskin sayisinda artis olabilir. Hepatit A
enfeksiyonu cocuklukta genellikle asemptomatik ya
da hafif seyirli bir klinik tablo olustururken, adolesan
ve eriskin yasta agir klinik tablolara nadiren de
mortaliteye neden olmaktadir. Bu nedenle, toplum
icinde enfeksiyona duyarli gruplarn ortaya cikartilmasi
alinacak  onlemlerin  belirlenmesinde  yardimai
olacaktir. Bu arastirma asilama programi baslamadan
onceki donemi yansitmaktadir. Arastirmada, 2014
yiinda Manisa ilinde iki yas Ustu nifusta, hepatit
A seronegatiflik oraninin belirlenmesi ve sosyal
belirleyicilerle iliskisinin incelenmesi amacglanmistir.

GEREC ve YONTEM

Bu arastirma, daha onceden yapilan “Manisa’da
Astyla Onlenebilir Bazi Hastaliklarin Seroprevalansinin
Belirlenmesi, 2013” calismasi kapsaminda toplanan
veriler ve ornekler uzerinden yapilmistir (5, 6).
Arastirmanin  biitcesi, Dokuz Eyliil Universitesi
(DEU) Rektorliigii Bilimsel Arastirma Projeleri (BAP)
koordinasyon birimi tarafindan karsilanmistir. Arastirma

icin Dokuz Eyliil Universitesi Girisimsel Olmayan Klinik
Arastirmalar Etik Kurulu 08.01.2015 tarih ve 2015/01-
26 numarali karan ile etik kurul onayr alinmistir.

Arastirmanin evrenini Ekim 2013’te Manisa ili Aile
Hekimligi Bilgi Sistemi (AHBS)’ne kayitl iki yas ustii
tim bireyler (N=1.317.917) olusturmaktadir. Arastirma
icin 6rnek biiyiikliigii, Epilnfo programi Hastalik Kontrol
ve Onleme Merkezi (Center for Disease Control and
Prevention) ile beklenen en diisiik seronegatiflik %2.0,
mutlak hata pay1 %0,75 varsayilarak, %95 giiven araligi
diizeyinde 1337 kisi olarak hesaplanmistir. Bu sayiya
veri toplamada yasanacak aksakliklar ya da ornege
cikan kisilere ulasamama olasilig1 nedeniyle, %30 yedek
eklenerek ornek biiylkligi 1740 olarak belirlenmistir.
Arastirmada, 168 kisinin ikamet adresine ulasilamadigr,
312 kisi calismaya katilmay1 ve kan 6rnegi alinmasim
reddettigi icin, 37 kisi yetersiz numune, hemoliz ve
lipoliz gibi nedenlerle dislanmistir. Bu arastirmada,
1223 kisiden alinan veriler degerlendirilmistir (ulasma
hiz1 %70,2). Arastirmaya katilan ve katilmayan kisilerde
yas ortalamalar1 arasinda fark bulunmamstir (p=0.69).
Cinsiyetlere gore bakildiginda ise
katilanlarda katilmayanlara gore kadinlarin orani daha
yuksek bulunmustur (p<0.001). Arastirmaya katilimin
ilcelere gore dagilimina bakildiginda en az katilimin
gorece nufusu buyuk olan Sehzadeler (%64,2), Turgutlu
(%66,8) ve Yunusemre’de (%67,2) oldugu saptanmistir.
Ornek, AHBS kayitlarindan iki yas Uistii niifus icerisinden
basit rasgele yontemle secilmistir. Veriler ve ornekler
18.03.2014-22.06.2014 tarihleri arasinda aile sagligi
merkezlerinde (ASM) toplanmistir. il merkezinde 30
ASM’ye kayitli 434 kisi, il merkezi disinda 15 ilcede
128 ASM’ye kayiti 1306 kisi olmak lizere toplam
158 aile sagligi merkezinde 1740 kisi ASM’ye davet
edilmistir. Sosyodemografik degiskenlere
verilerin toplanmasi icin olusturulan anket, egitilmis
anketorlerce yuz yiize goriisme ile uygulanmis, kan
ornekleri (5 mL) ASM saglik personelince alinmistir.
Kanlar aymi giin icinde laboratuvarda santrifuje edilerek
serumlann aynlmis ve 5 ml’si 4-8°C’de Manisa’da
bir merkeze tasinmis ve -20°C’de dondurulmustur.
Serumlar haftada bir kez soguk zincirle DEU Tip
Fakultesi Mikrobiyoloji Laboratuvarina nakledilmis ve

arastirmaya

iliskin
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analizler yapilincaya kadar -80°C’de saklanmistir.

Anti-HAV testleri Cobas e 411 (Roche Diagnostics
GmbH, Mannheim, Germany) elektrokemiliiminesans
imminolojik test analizori ve bu analizorle uyumlu
(Roche Cobas Elecsys) anti-HAV kiti ile ureticinin
onerileri dogrultusunda calisilrms ve yorumlanmistir.
Anti-HAV degerleri 20 IU/L olan 6érnekler pozitif, <20
IU/mLolanlar negatif kabul edilmistir.

Arastirmanin = bagimli  degiskeni, hepatit A
seronegatifligidir ve anti-HAV acisindan negatif
olma olarak tammlanmistir. Arastirmanin bagimsiz
degiskenleri, cinsiyet, yas grubu, 6grenim durumu,
mesleksel durum, yillik kisi basi gelir, algilanan gelir
durumu, hane yogunlugu (oda basina diisen kisi
sayis1), yerlesim yeri, cocukluk donemi yerlesim yeri
ve hanedeki tuvaletin konumudur. Egitim diizeyi en
son mezun olunan okul sorularak gruplandinlmistir.
Resmi egitim gormeyenler ‘okur-yazar degil’ veya
‘okur-yazar’ olarak gruplandinlmstir. ilkokul caginda
olanlar ‘halen ilkokula devam ediyor’ veya ilkokul
cagr altinda olanlar ‘ilkokul caginda degil’ olarak
gruplandinlmistir. Yas, yillik kisi basi esdeger gelir,
mesleksel durum, hanedeki kisi sayisi, hanedeki oda
sayisi ankette acik uclu sorular sorularak toplanmis
ve analiz icin gruplandinlmistir. Mesleksel durum;
issiz (issiz is artyor/ev kadim is ariyor), is giicu disinda
olanlar (issiz is aramiyor/ev kadim is aramiyor),
ogrenci, Uretim iscisi (sanayi ve fabrika vb. islerde
calisanlar), beceri gerektiren/ profesyonel meslekler
(doktor, muhendis vb.), (yaminda surekli
isci calistiran, topragi olup isci calistiran), diizensiz
gelirli (tezgahtar/garson vb islerde calisanlar), tarim

isveren

iscileri, kendi hesabina calisan esnaf (yaninda isci
calistirmayan) olarak simiflandinlmistir.  Ogrenciler
cikartilip ‘calismayan’ olarak tekrar
gruplandinlmistir.  Calismayan grup issiz ve isglcu

‘calisan’ ve

disinda olanlardan olusmakta, calisan grup ise uretim
iscisi, beceri gerektiren/ profesyonel meslekler,
isveren, dizensiz gelirliler, tarm iscileri ve kendi
hesabina calisan esnaftan olusmaktadir (7). Yillik kisi
basi gelir; hane halki toplam yillik gelirinin esdeger
hane halki biyiikliigiine boliinmesiyle hesaplanmistir
(8). Bulunan yillik kisi basi esdeger gelirin ortancasi
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3265TL bulunup; 3265TL ve altinda ve 3265TL ustlinde
gelire sahip olanlar olarak iki gruba aynlmistir.
Bagimsiz degiskenlerle bagimli degiskenler arasindaki
iliski kategorik degiskenler icin ki-kare testi ile
incelenmistir. Her bir degiskene ait kaba ve yasa gore
duzeltilmis Odds ratio (OR) ve %95 giiven araliklan
(GA) lojistik regresyon yontemiyle hesaplanmistir. Veri
coziimlemesi SPSS 15.0 paket programm kullanilarak
yapilmistir.

BULGULAR

Arastirma grubunun sosyodemografik ozelliklerinin
dagilim Tablo 1’de gosterilmistir. Arastirma grubunun
%52,1’1 kadin, %77,2’si cevre ilcelerde yasamakta,
%25,8’1 is glicu disinda, %18,3’U Uretim iscisi, %15,4’U
tarim iscisidir.

Arastirmada hepatit A seronegatif kisilerin yas
gruplarina gore dagilimi Sekil 1’de gosterilmistir.
Arastirma grubunda hepatit A seronegatifligi %24.4’ tir.
Hepatit A seronegatifliginin en vyiiksek oldugu yas
gruplari 2-9, 10-19 ve 20-29 olup sirasiyla, %78,5, %65,8
ve %31,3 olarak bulunmustur. Otuz yas ustu gruplarda
seronegatiflik sikig1 %0,0-%5,5 olarak degismektedir.
Yas arttikca seronegatiflik siklig1 azalmaktadr.

Arastirmada, ilcelerde Toplum Sagligi Merkezi
alanlarinda hepatit A seronegatifligi orani ve ilce
nifuslarn dagiim Sekil 2’de gosterilmistir. Hepatit
A seronegatifligi ile niifus arasinda dogrusal bir iliski
yoktur (k=-0,14, p=0,57).

Arastirmada, hepatit A seronegatif olmanin
sosyal belirleyicilerle iliskisi ve yasa gore diizeltilmis
risk duzeyleri Tablo 2’de gosterilmistir. Hepatit A
seronegatifligi ile cocukluk donemi yerlesim yeri,
ogrenim durumu, mesleksel durum, algilanan gelir
diizeyi ve evdeki tuvaletin konumu arasinda anlaml
bir iliski saptanmistir, ancak yasa gore diizeltildiginde
bu iliski ortadan kalkmistir. Hepatit A seronegatifligi ile
yillik kisi bas1 esdeger gelir arasinda anlamli bir iliski
saptanmistir. Yasa gore diizeltildiginde yillik kisi basi
esdeger geliri <3265 TL olmanin hepatit A seronegatifligi
azaltica etkisi oldugu belirlenmistir (OR:0,61, %95GA:
0,42-0,90). Hepatit A seronegatifligi ile hane yogunlugu



[ ] |
Tablo 1. Arastirma grubunun sosyodemografik 6zelliklerinin dagilim

Ozellik (n) N %
Cinsiyet (1223)
Erkek 586 47,9
Kadin 637 52,1
Yas grubu (1223)
2-9 yas 135 11,0
10-19 yas 187 15,3
20-29 yas 166 13,6
30-39 yas 183 15,0
40- 49 yas 199 16,3
50-59 yas 152 12,4
60-69 yas 107 8,7
70-79 yas 72 5,9
80 yas ve ustu 22 1,8
Yerlesim yeri (1223)
Cevre ilce 944 77,2
Merkez ilce 279 22,8
Cocukluk donemi yerlesim yeri (1218)
il 228 18,6
ilce 420 34,5
Koy 560 46,0
Yurtdist 10 0,9
Ogrenim durumu (1222)
Okur yazar degil 98 8,0
Okur yazar 37 3,0
ilkokul 523 42,8
Ortaokul 174 14,2
Lise 146 11,9
Universite veya iistii 88 7,2
Okul caginda olmayan 61 5,0
Halen ilkokul 6grencisi 95 7,8
Mesleksel durum (1219)
Issiz (issiz is aryor/ev kadini is aryor) 67 5,5
is giicii disinda olanlar (issiz is aramiyor/ev kadin is aramiyor) 315 25,8
Osrenci 87 7,1
Uretim iscisi (sanayi ve fabrika vb. islerde calisanlar) 223 18,3
Beceri gerektiren/profesyonel meslekler (doktor,miihendis vb.) 111 9,1
isveren (3 den az veya daha fazla isci calistiran, toprag olup isci calistiran) 47 3,9
Dizensiz gelirli (tezgahtar/garson vb islerde calisanlar) 132 10,8
Tarim iscileri 188 15,4
Kendi hesabina calisan esnaf (yaninda isci calistirmayan) 49 4,0
Algilanan gelir diizeyi (1218)
Geliri giderinden fazla 80 6,6
Geliri gideri ile denk 631 51,8
Geliri giderinden az 507 41,
Yillik kisi bas1 esdeger gelir (TL) (1181)
< 3265 698 50,6
> 3265 583 49,4
Hane yogunlugu (1222)
Kisi sayis1 1 ve alti 686 56,1
Kisi sayis1 1’den fazla 536 43,9
Evdeki tuvaletin konumu (1218)
iceride 913 75,0
Disarida 259 21,2
Hem iceride hem disarida 46 3,7
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Tablo 2. Hepatit A seronegatifliginin sosyal belirleyicilerle iliskisi, yasa gore diizeltilmis OR

Anti-HAV Yasa gore
. Kaba OR*
Ozellik (n) seronegatifligi diizeltilmis OR?

(95% GAP)
n, % (%95 GAP)

Cinsiyet (1223)
Erkek 151 (25,8) 1,14 (0,88-1,48) 0,98 (0,68-1,40)
Kadin 148 (23,2) 1 1
Yerlesim yeri (1223)
Cevre ilce 230 (24,4) 1 1
Merkez ilce 69 (24,7) 1,02 (0,74-1,39) 1,08 (0,71-1,65)
Cocukluk donemi yerlesim yeri (1218)
il / Yurtdisi 43 (18,1) 1 1
ilce 116 (27,6) 1,73 (1,16-2,56) 1,41 (0,82-2,41)
Koy 136 (24,3) 1,45 (0,99-2,13) 0,78 (0,47-1,32)
Ogrenim durumu (1222)
Okur yazar degil/ Okur yazar/ ilkokul 65 (9,9) 1 1
Ortaokul /Lise/ Universite veya iistii 109 (26,7) 3,32 (2,37-4,65) 1,45 (0,95-2,20)
Okul caginda olmayan/ Halen ilkokul dgrencisi 124 (79,5) 35,35 (22,19-56,30) 1,07 (0,57-2,00)
Mesleksel durum (1219)
issiz (issiz is artyor/ev kadini is aryor) 10 (14,9) 1,66 (0,77-3,60) 0,90 (0,37-2,15)
Is giicii disinda olanlar (issiz is aramiyor/ev

30 (9,5) 1 1
kadini is aramiyor)
Ogrenci 54 (62,1)
Uretim iscisi (sanayi ve fabrika vb. islerde

68 (30,5) 4,16 (2,60-6,68) 0,61 (0,32-1,15)
calisanlar)
Beceri gerektiren/profesyonel meslekler

30 (27,0) 3,51 (2,01-6,17) 1,93 (0,92-4,05)
(doktor,miihendis vb.)
isveren (3 den az veya daha fazla isci

12 (25,5) 3,25 (1,52-6,93) 1,26 (0,43-3,71)
calistiran, toprag olup isci calistiran)
Diizensiz gelirli (tezgahtar/garson vb islerde

39 (29,5) 3,98 (2,34-6,77) 0,66 (0,33-1,35)
calisanlar)
Tanm iscileri 38 (20,2) 2,41 (1,43-4,04) 0,93 (0,45-1,94)
Kendi hesabina calisan esnaf (yanminda isci

17 (34,7) 5,04 (2,51-10,14) 1,83 (0,61-5,54)
calistirmayan)
Algilanan gelir diizeyi (1218)
Geliri giderinden fazla 14 (17,5) 1 1
Geliri gideri ile denk 182 (28,8) 1,91 (1,04-3,48) 1,88 (0,90-3,93)
Geliri giderinden az 102 (20,1) 1,18 (0,64-2,19) 1,08 (0,50-2,32)
Yilhk kisi bas1 esdeger gelir (TL) (1181)
< 3265 158 (26,4) 1,21 (0,93-1,58) 0,61 (0,42-0,90)
> 3265 133 (22,8) 1 1
Hane yogunlugu (1222)
Kisi sayis1 1 ve alti 147 (21,4) 1 1
Kisi sayis1 1’den fazla 152 (28,4) 1,45 (1,11-1,88) 0,48 (0,32-0,71)
Hanedeki tuvaletin konumu (1218)
iceride 245 (26,8) 1,74 (1,25-2,42) 1,20 (0,77-1,88)
Disarida /Her iki yerde 53 (17,4) 1 1

*Mesleksel durum degerlendirilirken 6grenciler ¢ikarilarak analiz yapilmistir.

20dds Ratio
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arasinda anlamli bir iliski saptanmistir. Yasa gore
diizeltildiginde hane yogunluguna gore kisi sayis1 1’den
fazla olanlarin hepatit A seronegatifligi azaltic1 etkisi
oldugu saptanmistir (OR:0,48, %95 GA: 0,32-0,71).
Hepatit A seronegatifligi ile cinsiyet ve yerlesim yeri
arasinda anlamli bir iliski saptanmamistir (p>0,05).

TARTISMA

Arastirmada hepatit A seronegatifligi %24.4
bulunmustur. Hepatit A seronegatifligi ilkokul ve alti
doneme karsilik gelen 2-9 yas grubunda en yuksektir.
Yasin ilerlemesiyle birlikte seronegatiflik azalmakta, 30
yas gruplarinda %0.0-5.5 arasinda degismektedir.
Ulkemizde rutin hepatit Abagisiklama programinin 2012
yiinda baslamasi ve orneklerin 2014 yilinda iki yasinda
olan kisilerden toplanmis olmasi nedeniyle arastirma
sonuglari asilama oncesi donemi yansitmaktadir.

Yoldas ve ark. (9), 2012’de yaptig1 derlemede
lilkemizde hepatit A seronegatifliginin %12-92 arasinda
oldugu, yasa ve bolgeye gore degistigi belirtilmistir.
Ulkemizin bati ve orta bolgeleri orta endemik olarak
degerlendirilmektedir. Bolgelere ve il icindeki farkli
yerlesim alanlarina gore seropozitiflik degismektedir
(10, 11-14). Aynca, son 15 yilda hepatit A insidansinin
azaldig1 ve bu azalmanin orta endemik olan kentsel
alanlarda devam ettigi ve disiik endemige dogru
ilerledigi distniilmektedir (13). Yapilan calismalarda,
cocuklarda hepatit A seronegatifligi %20-65 arasinda
olup son yillarda artis gozlenmistir (14). Koroglu
ve ark. (14), yaptig1 calismada 0-10 yasta hepatit
A seronegatifligi %57.2, Citil ve ark. (15) yaptigi
calismada, 0-4 yasta anti-HAV seronegatifligi %63,0, 5-9
yas %48,0, 10-14 yas %34,0, Kurugol ve ark. (10) yaptig
calismada, 5-6 yasta Anti-HAV IgG seronegatifligi
%89,7, 7-9 yasta %78,9, 10-14 yasta %76,8, Halicioglu
ve ark. (16) yaptigi calismada, 1-18 yasta anti-HAV
seronegatifligi %70,5, Ceran ve ark. (17) yaptigi
calismada, 5-9 yasta anti-HAV seronegatifligi %88,6,
10-14 yas %71,0, 15-19 yas %50,3 olarak bulunmustur.
Manisa arastirmasinda hepatit A seronegatifligi
cocukluk doneminde en yiksek olup 2-9, 10-19 ve
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20-29 yas gruplarinda sirasiyla %78,5, %65,8 ve %31,3
olarak bulunmustur. Ozellikle cocuk, adolesan ve erken
yetiskinlik doneminde diger calismalara gore daha
yliksek hepatit A seronegatifligi gorilmiistiir. Manisa
arastirmasinda, ornekler toplum icindeki saglikli
bireylerden toplanmistir. Diger calismalarda hastaneye
basvuran hastalarin 6rnekleri tizerinden degerlendirme
yapilmis olmasi bu farka yol acmis olabilir.

Yiiksek endemiden diisiik endemige gecis olarak
tammlanan epidemiyolojik kayma yasanan Uulkelerde
cocuklarda HAV endemisi dusuktur ve seronegatif
adolesan ve yetiskin bireylerin artmasiyla salgin riski
artabilir (18-20). Yapilan bir sistematik derlemelerde,
Turkiye gibi iyi dizeyde temiz suya erisim ve
sanitasyon kosullar1 olan ulkelerde hepatit A endemisi
ile ekonomik degiskenlerin (gayri safi yurtici hasila,
gayri safi milli hasila, insani gelisim indeksi) guclu
iliskisi oldugu bulunmustur (21). Manisa arastirmasinda
da benzer sekilde yilik kisi basi esdeger gelir ile
hepatit A seronegatifligi arasinda anlamli bir iliski
saptanmistir. Yapilan diger calismalarda da benzer
sekilde geliri yuksek olanlarda ya da sosyoekonomik
statiisii yiiksek kisilerde hepatit A seronegatifligi daha
yuksek bulunmustur (10, 14, 17-20, 22, 24-27).

Manisa arastirmasinda hane yogunlugu ile hepatit
A seronegatifligi arasinda ters yonde anlamli bir iliski
oldugu saptanmisti. Yapilan diger calismalarda,
da benzer yonde ev ici yogunluk ile hepatit A
seronegatifligi arasinda anlamli bir iliski saptanmistir
(10, 16, 20, 24, 26).

Manisa arastirmasinda; cinsiyet, cocukluk donemi
yerlesim yeri, vyerlesim vyeri, 0grenim durumu,
mesleksel durum, algilanan gelir diizeyi ve hanedeki
tuvaletin konumu ile hepatit A seronegatifligi arasinda
anlamli  bir iliski saptanmamstir. Yapilan diger
calismalarda bu arastirmadan farkli olarak egitim
diizeyi yiiksek olan ailelerde hepatit A seronegatifligi
yiksek bulunmustur (16, 17, 19, 24-26). Bu farkin,
Manisa arastirmasinda yasa gore duzeltilerek iligki
bakilmasindan ya da calismalar arasinda farkli degisken
tammlama kriterleri kullamlmasindan kaynaklanmis
olabilecegi duslinilmistii. Demiray ve ark. (23),
2017’da yaptig1 sistematik derlemede, kent ve kir



arasinda hepatit A endemi farkliigi bulunmustur. Daha
cok kirsali olan illerde yiksek endemi, daha cok kentsel
alant olan illerde orta endemi gorulmustir. Manisa
arastirmasinda kirsaldan kente gbc olabileceginden
yapilan diger calismalardan farkli bulunmus olabilir.

Ulkemizde yapilan calismalar cogunlukla hastaneye
basvuran hastalar izerinde yapildig1, kiicik ornek
biiylikligline sahip olduklar ve genelde olasilikli
ornek secimi yapilmadig icin sonuclarin tiim topluma
genellenmesi mumkiin olamamaktadir. Bu arastirmanin
guclu yanlan arasinda, toplumdan rasgele ornekleme
yontemiyle secilen gorece buyik bir ornekte yapilmis
olmasi nedeniyle Manisa poplilasyonunu yansitmasi ve
HAV seroepidemiyolojisi hakkinda glincel veri sunmasi
sayilabilir. Arastirmanin diger bir giiclii yani ise hepatit
A seronegatifliginin sosyal belirleyicilerle iliskisini
inceleyen toplum tabanli bir calisma olmasidir.
Arastirmanin bulgulan, HAV acisindan duyarli gruplarin
belirlenmesi ve bu gruplara yonelik onleyici saglik
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politikalarinin gelistirilmesi ve degerlendirilmesinde
kullamlabilir.

Arastirmanin temel kisithlig1 ise kisilerden olasi
bulas vyolu, asilama, hastallk semptomlan gibi
konularda oykiu alinmamis olmasidir. Hafiza faktori ve
hastaligin cocuk yasta asemptomatik gecirilebilmesi
nedeniyle s6z konusu bilgilerin glivenilir olmayacagi
dustunilmustr.

Manisa niifusunda hepatit A seronegatiflik sikligi
cocukluk, adolesan ve erken vyetiskinlik doneminde
ylksektir.  Cocukluk  doneminde  bulastinciigin
yuksek olmasi ve ilerleyen yasla birlikte morbidite
ve mortalitenin artmasi nedeniyle hem cocuklarin
korunmasi hem de toplumsal bagisiklik saglanmasi
icin asilama yapilmasi onerilmektedir. Saglik hizmet
gereksinimi  belirlenirken seronegatifliginin  yiiksek
oldugu bolgeler, disiik gelirli aileler ve kalabalik aileler
oncelenerek bagisiklama hizmeti ve saglik egitimi
hizmeti verilmelidir.
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ABSTRACT

Objective: Waterborne outbreaks occur in Turkey

every year; however, few have been thoroughly
investigated. On 24 September 2012, an increase in
gastroenteritis cases in Terme City, Samsun Province
was reported to the Public Health Institution of Turkey.
We investigated this outbreak to determine its source
and mode of transmission, and to recommend control

measures.

Methods: A matched case control investigation was
conducted. A probable case had onset of diarrhoea (>2/
day) and vomiting plus >2 of the following symptoms
in a Terme City resident: abdominal pain, nausea,
perceived fever. In the study, we compared exposures
during 15-24 September, of probable cases and 1:1
We took

stool samples of 33 cases to identify the agent and

matched neighbourhood control-persons.

for bacteriological, viral and parasitological tests. We
inspected the water sources, water distribution system
and tanks for possible cause of contamination and

collected water samples.

Results: We identified 4050 hospital admissions

with gastroenteritis-related ICD codes from acute

gastroenteritis surveillance data. The attack rate was

OZET

Amag:  Turkiye’de her wyil su kaynakli akut

gastroenterit salginlarnn goruilmekle birlikte bunlann
sadece bazilar ayrintili olarak arastirlmaktadir. Samsun
Halk Saghigi Midurliigi, 24 Eylil 2012 tarihinde, Terme
ilcesinde akut gastroenterit vakalarinda artis oldugunu
Tirkiye Halk Sagligi Kurumu’na bildirmistir. Bu calismada,
salginin kaynagini ve bulas yolunu tespit etmek ve salgin

ile ilgili kontrol onlemlerini almak amaci ile yapilmistir.

Yontem: Eslestirilmis vaka kontrol calismas
yapilmistir. Arastirmada olas1 vaka Terme ilcesinde
ikamet eden, giinde iki ve daha fazla ishal, kusma veya
karin agrisi, bulanti, ates ve diger semptomlardan iki
ve daha fazlasina sahip olan kisi olarak tanimlanmistir.
Calismada, 15-24 Eylul tarihleri arasinda hastaneye
basvuran olasi vakalar ve bunlarin 1.1 eslestirme ile
komsularindan secilen kontroller maruziyet acisindan
karsilastinlmistir. Etkenin tespit edilmesi icin hastaneye
basvuran vakalarin 33’inden gaita numunesi alinmis,
mikrobiyolojik, viral ve parazitolojik inceleme yapilmistir.
Salgina neden oldugu disiiniilen kontaminasyonun tespit
edilmesi amaci ile su kaynaklar, deposu ve su sebeke

sistemi de incelenmis ve su ornekleri alinmistir.
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9.2% in this outbreak investigation, of 112 probable
cases, 65% had drank unboiled tap-water during 15-24
September, compared to 50% of 112 control-persons
(ORadj=1.9; 95% Cl: 1.1-3.5); conversely, 39% of case-
patients and 54% of control-persons had drank bottled
water (ORadj=0.51, 95% Cl: 0.29-0.90). Of 33 stool
specimens collected, 27 were culture-positive for
S. sonnei; of 52 water samples collected at various
distribution points, 18 had total coliform (range: 47-
500) and four had Escherichia

Environmental investigation revealed a damaged water-

coli (range: 5-20).

pipe nearby the water tank.

Conclusion: This large Shigella sonnei outbreak
was caused by drinking contaminated tap-water. We
recommended thorough inspection and repair of water

treatment system.

Key Words: Shigella sonnei, outbreaks, drinking

water, case-control studies

verilerinin incelenmesinde hastaneye 4050 gastroenterit
tamsi ile iliskili ICD10 tani kodlar ile basvuru oldugu
belirlenmistir. Atak hiz1 %9,2’dir. Salgin incelemesinde 112
olasi vakanin %65’inin kontrollerin ise %50’sinin musluk
suyu ictigi (ORadj=1,9; %95 GA: 1,1-3,5), buna karsilik
vakalarin %39’unun kontrollerin ise %54’Uniin sise suyu
ictikleri (ORadj=0.51, %95 GA: 0.29-0.90) belirlenmistir.
Toplanan 33 gaita orneginin 27’sinde kiltiir sonucu S.
sonnei, degisik noktalardan alinan 52 su 6rneginin 18’inde
total koliform (47-500) ve dort’unde Escherichia coli (5-
20) tespit edilmistir. Cevresel incelemede, su deposunun

yakinlarinda kirik su borusu tespit edilmistir.

Sonug: Bu genis capli salgin, kontamine musluk
suyunun icilmesine bagli bilyiik bir S. sonnei salgimdir.
Su sebeke sisteminin incelenmesi ve tamir edilmesi

saglanmistir.

Anahtar Kelimeler: Shigella sonnei, salgin, icme

suyu, vaka-kontrol calismasi

INTRODUCTION

Shigellosis is a gastrointestinal infection by
Shigella spp.
as watery, mucous, or bloody, diarrhoea, fewer,

characterized by symptoms such

abdominal pain and tenesmus (1,2). The causative
agent, Shigella spp., consisted of four serogroups; S.
disanteriae (Serogroup A), S. flexneri (Serogroup B),
S. boydii (Serogroup C), and S. sonnei (Serogroup D).
S. sonnei is predominant in industrialized countries
and causes the mildest disease (3,4). Shigellosis is
a significant public health problem in developing
countries where it remains a major cause of
diarrhoea-related morbidity and mortality, especially
among children (5,6). The disease spreads more
easily in places with insufficient personal hygiene
and sanitation. Shigella spp. have very low infectious
dose; for some Shigella subspecies the infectious
dose could be as low as fewer than 10 organisms (4,7-
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9). In many parts of the world, S. sonnei is a common
agent of food- and water-borne gastrointestinal
diseases and dysentery. Shigellosis due to S. sonnei
is more frequent in industrialized countries (3,5,10).
In Turkey, it is revealed that shigella gastroenteritis
is common and, mainly caused by S. sonnei (11-13).

On 24 September 2012, an
gastroenteritis cases in Terme City, Samsun Province

increase in

was reported to the Public Health Institution of
Turkey. Terme City is a small town on the Coast of
the Black Sea, with a population of 73094 (including
31163 living in the city centre and 41931 living in
villages and municipalities population). We conducted
an investigation to determine the agent, cause, and
mode of transmission of this outbreak.



MATERIAL and METHOD

Case definition

In this investigation we defined a suspected case
as diagnosis during 24-26 September 2012 at Terme
Hospital of gastroenteritis-related ICD-10 codes (i.e.,
A04.9-Bacterial intestinal infection; unspecified; A09
- Infectious gastroenteritis and colitis, unspecified;
K52 - Non-infectious gastroenteritis; and R11 - Nausea
or vomiting) in a resident of Terme City, Samsun
Province. A probable case was a suspected case with
onset of diarrhoea (=3/day) or vomiting plus >2 of
the following symptoms: abdominal pain, nausea,
perceived fever. We reviewed medical records of
patients who sought care at local hospitals during 24-
26 September 2012 to find the cases.

Selection of cases and controls

In this case-control investigation, we randomly
selected 130 suspected cases and 130 asymptomatic
neighbourhood controls.
among the household members in the house on

Controls were selected

the right-hand side of the cases’ house-matched
by age group (0, 1-4, 5-9, .... 265 years). Trained
staff from the local public health directorate used
a questionnaire to collect the cases and controls
demographic information, symptoms, hospital visit,
medication, and risk factors such as water and food
consumption. Our analysis was restricted to 112
probable cases and the 112 matched controls.

Microbiological studies

We inspected the water system of the city, and
collected water samples from different points in the
system for microbiological analysis. We cultured the
water samples to identify common bacterial pathogens
(including total coliform, E. coli, Clostridium
perfiringens). Viral pathogens in water cannot be
tested in Turkey. We also collected cases’ stool
specimens and used PCR (polymerase chain reaction) to
identify common viral pathogens (including rotavirus,
adenovirus, and common

norovirus, astrovirus)

bacterial pathogens (including Salmonella, Shigella
spp. and E. colio 157 Vibrio cholerae 01 and 0139,
Campylobacter spp., Aeromonas spp., Entamoeba
histolytica, Giardia and Cryptosporidium). We also
used Enzyme-Linked Immunosorbent Assay (ELISA),
Direct Fluorescent Antibody (DFA) to identify common
parasites Cryptosporidium,
Entamoeba histolytica) in the stool specimens.

(including Giardia,

Statistical analysis

The statistical analysis was carried out using
the SPSS statistical program. Categorical variables
were presented as percentages. Conditional logistic
regression model analysis was used to determine the
risk factors and to control for confounding. Sex, tap
water and bottled water were included in the model.
Statistical significance level was determined as p<
0.05.

The research was conducted according to the
principles of the Declaration of Helsinki.

RESULTS

Evaluation of data collected from hospitals showed
that, compared with September 2011, the number of
patients with gastroenteritis-related ICD-10 codes
increased sharply on 24 September 2012, peaked
on 26 September, and sharply declined afterwards
(Figure 1). In total 4239 outpatient visits were made
to the healthcare facilities (hospitals, family physician
centers in total) in the city during 25 September-01
October. A total of 2825 outpatient visits occurred in
the city during 24-30 September 2012, compared with
1010 visits during the same time period in 2011. A
total of 52 patients were hospitalized in Terme during
24 September - 01 October.

The overall attack rate was 9.2% in the downtown.
The different districts in the city had similar attack
rates, ranging from 8%-12%. All age groups were
affected by the disease; the 5-9-year age-group had
the highest attack rate (18.7%) (Figure 2). The attack
rate was similar in males (4.8%) and females (5.3%).
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Figure 1. Number of hospital outpatient visits due to acute gastroenteritis (ICD 10:A09, A04.9, R11, K52) in September,
2011 vs. 2012: Terme District, Samsun province, Turkey
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Figure 2. Attack rates by age and sex - Terme City, Turkey, September 2012
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Of the 112 probable cases in the case-control
study, common symptoms included diarrhoea, fever,
abdominal pain, nausea, and vomiting (Table 1).
Cases and controls were compatible with respect to
age- and sex- distribution. When we investigated the
water that the cases and controls drank during 18-
24 September 2012 (one week before the outbreak
occurred), drinking tap water was associated with a
two-fold rise in the odds of being ill, compared to
bottle water, after controlling for sex using conditional
logistic regression (ORadj=2.0, 95% Cl: 1.2-3.6) (Table
2). We also investigated potential associations with
food items and found no association.

A total of 33 stool samples were taken from

the suspected cases. S. sonnei was positive in 27
samples by bacterial culture. Of the 52 water samples
collected from different points in the drinking water
distribution system, total coliform was found in 18
samples (range: 47-500 colony forming units); E. coli
was found in 4 samples (range: 5-20). Twenty percent
of peripheral water samples had unsatisfactory

chlorine levels (<0,2 ppm).
During the environmental

inspected the drinking water distribution system.

We saw a recently broken water pipe; although the

investigation, we

pipe had been repaired, the repair work was not
completed appropriately; a puddle of water could be
seen next to the repaired area (Figure 3).

Table 1. Symptoms of 112 probable cases during the outbreak of Shigellosis - Terme City, Samsun Province, Turkey

Symptom %

Diarrhoea 112 100.0
Fewer 108 96.4
Abdominal pain 104 92.9
Nausea 97 86.6
Vomiting 90 80.4

Table 2. Risk of Shigellosis infection by types of drinking water Terme City, Turkey September 2012

Cases Controls Total OR, .
Types of drinking water
n % n % n % (95% Cl)
Only bottled water 34 30.9 52 46.4 86 38.7 1
Tap and bottled water 12 10.9 11 9.8 23 10.4 1.7 (0.7-4.3)
Only tap water 64 58.2 49 43.8 113 50.9 2.0 (1.2-3.6)
Total 110 49.5 112 50.5 222 100.0

*Controlled for sex
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Figure 3. Leaked water from a broken drinking-water pipe was found during the outbreak of Shigellosis sonnei - Terme
City, Turkey, September 2012

DISCUSSION

During 24 September-01 October 2012, a sharp
increase in the number of gastroenteritis patients
occurred in Terme City, Samsun Province, Turkey,
affecting more than one thousand residents of the
city. Epidemiologic,
investigations

laboratory investigation and
that this
sonnei caused by drinking

environmental showed
was an outbreak of S.
contaminated tap-water. Recent water pipe work

likely had caused the water contamination.

S. sonnei is a common cause of bacillary dysentery
in many countries. There are many potential sources
of an outbreak due to S. sonnei (14). Drinking water
associated outbreaks have been documented in the
US, Europe and elsewhere (14-17).

Shigella is an exclusively human pathogen;
therefore, the contamination of the tap-water must
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come from the sewage system (4,18,19). Because
Shigella has a very low infectious dose, waterborne
outbreaks can easily occur when the drinking water
source is contaminated by sewage (8,14,17). This
epidemic curve indicated that this outbreak was
caused by a point-source exposure. The sudden
increase and sudden decline in the case counts during
this outbreak indicated that this outbreak was due to
a short time sewage contamination of the tap-water
system (20).

The overall attack rate was 9.2% in the city.
In some studies, similar attack rates have been
reported (6, 14). In this outbreak, the attack rate was
higher in children than in adults. This is consistent
with previously published literature showing that
outbreaks of S. sonnei infections commonly occur in
child and young adults (5, 21-23). An investigation of
a waterborne outbreak in Switzerland showed that



the attack rate was 95% in the 0-7 year age group, 96%
in the 8-16 year age group, and 81% in persons aged
>16 years (21). Another investigation of a waterborne
outbreak in northern Israel showed that most of those
affected were children under 15 years of age (22).
An analysis of four outbreaks in different regions of
Greece showed that the attack rate was 5-10 times
higher in children and young adults than in adults
(6). The higher attack rate in children is due to the
fact that young children lack the immunity against
Shigella which increases with age (6,14). Previous
investigations of outbreaks caused by S. sonnei in
Turkey also showed that children were more likely to
be affected (24).

Drinking water comes from lakes, rivers, streams
or underground sources. These sources of water
are linked in a watershed through the water cycle.
Drinking water sources, especially the surface water
sources can be easily contaminated, causing major
and costly problems that are sometimes extremely
difficult to correct. All efforts should be made to
identify possible pollution sources and to ensure
implementation of appropriate strategies and plans
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ABSTRACT

Objective: In this study, it is aimed to determine
usage frequency of household type water purifiers in
Meram and their effects on microbiological and chemical

quality of water.

Methods: This cross-sectional study was conducted
in Meram of Konya province between the dates of
01 April - 01 June 2016. As the usage prevalence of
household type water purifiers in Meram was not known,
it was assumed as 50% with G-Power 3.1.9.2 software;
sample size was calculated as 810 houses with 95%
confidence interval (a=0.05), 7% derivation, 80% power
and design effect as 2. 810 houses were selected which
were sampled from the neighborhoods of Meram. A
questionnaire was applied to the participants who
agree to participate, by face to face interview. Water
samples were taken from homes which were accesible,
for microbiological and chemical analysis from the
water network system and the household water purifier.
Microbiological analysis was performed by membrane
filtration method in Konya public health laboratory.
Chemical analyses (pH, conductivity, free chlorine,
ammonium, nitrite, fluoride, calcium, magnesium and

total hardness) were carried out by the Hach Lange DR

OZET

Amac: Bu calismada, ev tipi su aritma cihazlarinin
Meram ilcesinde kullamim sikliginin tespit edilmesi ve
bu cihazlarin igme suyunun mikrobiyolojik ve kimyasal

kalitesine etkisinin saptanmas1 amaglanmistir.

Yontem: Kesitsel tipteki bu calisma; 01 Nisan -
01 Haziran 2016 tarihleri arasinda, Konya ili Meram
ilcesinde yapilmistir. Orneklem biiyiikliigii G-Power
3.1.9.2 bilgisayar programi ile Meram ilcesinde ev tipi su
aritma cihazlarinin kullanim prevalansi bilinmediginden
%50 alinarak %95 giliven araliginda (a=0,05), %7
sapma, %80 giic ve desen etkisi iki olacak sekilde 810
haneye ulasilmistir. Meram ilcesindeki mahallelerden
ornekleme secilen 810 haneye ulasilmistir. Calismaya
katilmay1 kabul eden katilimcilara, yiiz ylize goriisme
yontemiyle anket uygulanmistir. Ev tipi arntma cihaz
kullanilan ve analiz icin ulasilabilen hanelerin sebeke
sisteminden ve arntma cihazlarindan, mikrobiyolojik
ve kimyasal analiz icin su ornekleri alinmistir.
Mikrobiyolojik analizler membran suzme yontemiyle
Halk Sagligi

Kimyasal analizler olarak pH, iletkenlik, serbest klor,

Konya Laboratuvari’nda yapilmistir.

amonyum, nitrit, florir, kalsiyum, magnezyum ve

toplam sertlik analizlerini Hach Lange DR 3900 UV
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3900 UV spectrophotometer and the Hach Lange HQ40D
pH-conductivity instrument at Meram Medical Faculty

Public Health Department.

Results: It is found that water purifiers are used in 67
out of 810 households (8,3%) that were interviewed. None
of the samples taken from tap water before household type
water purifiers were shown total coliform bacteria growth.
In one sample taken from treated water thorough purifiers,
9 kob/100 mL total coliform growth was observed (2.5%).
In analyses of free chlorine, pH, conductivity, fluoride,
calcium, magnesium and total hardness, all parameters
were confirmed to be significantly lower in treated water
compared to municipal water, while in analysis of nitrite
no significant difference was observed. Also, ammonium in

samples was not detected.

Conclusion: Household type water purifiers were found
not to be a healthy and high quality preference for drinking
water, as a result of both hygienic risks and the fact that
they significantly decrease water hardness and amounts of
salubrious minerals like fluoride, calcium and magnesium
in municipal water. Despite regular maintenance when good
hygiene can not be provided they may cause the problem of

public health in microbiological terms.

Key Words:

quality, consumer preference

Water purification, drinking water

spektrofotometresinde ve Hach Lange HQ40D pH-
iletkenlik cihazinda, Meram Tip Fakiiltesi Halk Sagligi

Anabilim Dali’nda analiz edilmistir.

Bulgular: Gorusulen 810 hanenin 67’sinde (%8.3)
su artticilarinin kullanildig1 tespit edilmistir. Ev tipi su
aritma cihazlarinin oncesinde musluk suyundan alinan
orneklerin hicbirinde toplam koliform bakteri liremesi
gorulmemistir. Arntilrms sudan alinan bir oOrnekte
ise 9 kob/100 mL toplam koliform bakteri tremesi
gozlemlenmistir (%2,5). Serbest klor, pH, iletkenlik,
florir, kalsiyum, magnezyum ve toplam sertlik analizleri
sebeke suyuna kiyasla aritilmis suda onemli olcide
diistik oldugu tespit edilmis; nitrit analizinde ise 6nemli
bir farkliik gozlenmemistir. Su 6rneklerinin hic birisinde

amonyum belirlenmemistir.

Sonug: Ev tipi su arntma cihazlarimin hem hijyenik
acidan hem de saglik icin faydali olan floriir, kalsiyum,
magnezyum mineralleri ile suyun toplam sertligini
onemli 6l¢lide azaltmasindan dolay1 saglikli ve kaliteli bir
icme suyu tercihi olarak bulunmamstir. Duzenli bakim
yapilmasina ragmen iyi hijyen saglanamadigi durumlarda
ev tipi su artma cihazlari mikrobiyolojik acidan halk

saglig1 sorunu ortaya ¢ikmasina sebep olabilirler.

Anahtar Kelimeler: Su antma, icme suyu kalitesi,

tiiketici tercihi

INTRODUCTION

Water is essential for survival. Every person
should be able to access sufficient and safe water
resources (1). Access to water and sanitation are
indispensable factors for maximizing health status
(2). Water requirement may change by age, gender,
body weight or physical activity level. European
Food Safety Authority (EFSA) has set the daily water
consumption requirement as two litres for women
and two and a half litres for men (3, 4).

In terms of health, cleanliness of water is also
as important as its quantity. Clean and healthy
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water is the kind that not harbouring disease-
causing microorganisms and toxic chemicals as well
as including required minerals in balanced ratios.
Basic factors for determining water quality are
ambient temperature, amount of dissolved oxygen,
pH,
contaminants (5).

mineral ingredients and organic/inorganic

All over the world many activities are being
undertaken for ensuring access to healthy and
high quality drinking water. Although investments

on municipal water systems have been increased,



problems faced during providing municipal water
services create worries about cleanliness and safety of
municipal water. Negative news about municipal water
as well as advertisements about packaged water and
water purifiers reinforce negative perceptions (6). In
places where municipal water distribution system or
municipal water quality is thought to be insufficient,
a great majority of the households consume packaged
water. For the same reasons, number of families that
own water purifiers increase with every passing day
(7-9).

Household type water purifiers have many types
that use different methods such as mechanical
filtration systems, softeners, anionic exchangers,
ultraviolet disinfectors, reverse osmosis systems,
ozonisers, chlorinators etc. It should not be forgotten
about all these systems that no one treatment system
can pose a solution for all water quality problems,
and all systems has their own limitations and system
lifecycles as well as a need for regular maintenance
and monitoring. Water treatment systems should be
chosen for the characteristics of the water that would
be treated (10).

In conducted studies, it is suggested that
household type water purifiers cause coliform growth
and are also decreasing water hardness and mineral
levels such as calcium, magnesium or fluoride (11,
12). Therefore, monitoring of drinking water quality
from source to point-of-use is essential to ensure
compliance with quality standards and to protect
public health (13).

In this study, it is aimed to determine usage
frequency of household type water purifiers in Meram
and their effects on microbiological and chemical
quality of water.

MATERIAL and METHOD
This cross-sectional study was conducted in
Meram district of Konya province between the dates

of 01st April - 01st June 2016. As the usage prevalence
of household type water purifiers in Meram district

was not known, it was assumed as 50% with G-Power
3.1.9.2 software; sample size was calculated as 810
houses with 95% confidence interval (a=0.05), 7%
deviation, 80% power and pattern effect as 2 (14). 115
neighbourhoods in Meram was assumed as a cluster
and 27 neighbourhoods selected into the cluster with
simple random sampling. From each neighbourhood
that selected into the cluster, 30 houses were added
into the sample and therefore it reached to the
total of 810 houses, with simple random sampling
method, using the Municipal Information System of
Konya Metropolitan Municipality. Households in the
next door number have been included in the sampling
when they refuse to participate in the study and
are not available in the address. Using face-to-face
interview method, a poll which had been prepared by
the researchers, was conducted to every participant
that gave verbal consent to partake in the study. No
samples can be taken from a total of 28 household type
water purifiers: 15 owners did not give permission for
taking samples, nine owners could not be reached out
at home, three owners have removed the devices and
one owner was moved out. All 39 devices had reverse
osmosis systems. Two separate samples from each of
39 houses were taken, one from tap water prior to go
through purifier and one from water treated in the
purifier. In sample-taking process, firstly taps were
wiped with alcohol swabs, then water was moderately
flushed for 2-3 minutes, then taps were closed and
scorched with fire, then water was moderately
flushed again for 2-3 minutes and finally the samples
were taken into sample container. Water samples
were taken into 500 mL sterilized sample containers
for microbiological analysis and into 500 mL sample
container for chemical analysis. Water samples
were delivered through cold chain to Konya Public
Health Laboratory for microbiological analysis and
microbiological analysis was performed by membrane
filtration. Chemically, analyses for pH, conductivity,
free chlorine, ammonium, nitrite, fluoride, calcium,
magnesium and total water hardness were conducted
with Hach Lange DR 3900 UV spectrophotometer and
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Hach Lange HQ40D pH-conductivity device in Public
Health Department of Meram Medical Faculty. Free
chlorine analyses were made with Hach Lange DR
3900 UV spectrophotometer at houses right after the
samples were taken. Measurement range of chemical
parameters: ammonium0.015-2.0 mg/L, nitrite 0.002-
0.300 mg/L, fluoride 0.1-2.5 mg/L, water hardness
1.78-35.6 °f, magnesium 3.0-50.0 mg/L, calcium 5.0-
100.0 mg/L, free chlorine 0.02-2.0 mg/L, pH 2-14,
- 200 mS/cm.
below measurement range in the spectrophotometer

conductivity 0.01 pS/cm”’ Values
are assumed to be zero. Computerized data analyses
were made with SPSS 24.0 packaged software. The
descriptive data are given in median, interquartile
range, number, percentage. The normality analyses
of the data were tested with graphical and Shapiro-
Wilk method. Wilcoxon signed rank test was used
because the data were not normally distributed. The
Chi-square test was used to compare proportions in
different groups. For statistical significance, p<0.05
value was assumed. For the study to be conducted,
a project was submitted to Necmettin Erbakan
University Meram Medical Faculty Ethical Board for
Non-Medicinal Researches and Researches without
Medical Devices and an approval was obtained (Date:
18.12.2015 Number: 2015/384). The research funding
was provided by Necmettin Erbakan University
Unit

Scientific Research Projects Coordination

(Project No: 161518004).

RESULTS

It found that water purifiers are being used in 67
out of 810 households (8.3%) that were interviewed.
Out of 67 participants who prefer household type
water treatment, it is found that 39 (58.2%) think
of tap water as dirty, 30 (44.8%) do not enjoy the
taste of municipal water, 17 (25.4%) think of tap
water as calcareous. 367 of the participants (45.3%)
were found to have an income below 2000 TL. When
compared income level with purifier usage, water
treatment usage ratio was found to be significantly
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higher in participants with an income 2000 TL and
over (13.1%), than participants with an income below
2000 TL (2.5%) (p=0.001).

Usage period median for household type water
purifiers is found to be 48 months (36-84 months).
14 of the participants who use household type water
purifiers (21.9%) have been using those devices
between 0-24 months, 28 of them (43.7%) have
been using those devices between 25-50 months,
22 of them (34.6%) have been using those devices
for 61 or more months. 59 of the participants who
use household type water purifiers (90.8%) stated
that they carry out maintenance for their devices;
32 of whom (49.2%) for every six months and 24 of
whom (36.9%) for every year. Last maintenance for
household type water purifiers was determined to
be done 6 months ago (2-10 months). None of the
samples taken from tap water before household type
water purifiers were shown total coliform bacteria
(0 kob/100 mL) growth. In one sample taken from
treated water thorough purifiers, total coliform
bacteria (9 kob/100 mL) growth was observed (2.5%).
Total coliform bacteria growth was observed in a
device that was told to be maintained.

In analyses of free chlorine, pH, conductivity,
fluoride, calcium, magnesium and total hardness, all
parameters were confirmed to be significantly lower
in treated water compared to municipal water, while
in analysis of nitrite no significant difference was
observed (Table 1). Also, ammonium in samples was
not detected.

DISCUSSION

Water is one of the essential elements for vital
activities to be realized in every period of human
life. In this respect, existence and quality of water in
habitats is extremely important. Water is needed to be
distributed sufficiently, cleanly, healthily and safely
with water supply systems (15). In some studies, it
was carried out in several provinces in Turkey, usage
ratios were found to be varied between 31.7-44.9%



Tablo 1. Comparison of physical and chemical analyses between treated water samples from household type purifiers and

tap water samples - Meram/Konya, 2016

Tap Water Median

Treated Water Median

p Value
(25.-75. per) (25.-75. per)
pH 7.71 (7.49 - 7.85) 6.59 (6.37 - 6.87) 0.001
Conductivity (uS/cm) 436.00 (405.00 - 671.00) 52.40 (38.00 - 67.00) 0.001
Free Chlorine (mg/L) 0.58 (0.43 - 0.69) 0.02 (0.01 - 0.03) 0.001
Fluoride (mg/L) 0.157 (0.00 - 0.321) 0.00 (0.00 - 0.00) 0.001
Calcium (mg/L) 53.00 (42.60 - 71.40) 1.20 (0.00 - 3.75) 0.001
Magnesium (mg/L) 27.1 (22.30 - 47.40) 6.59 (3.02 - 10.70) 0.001
Total Hardness (°f)* 24.03 (20.64 - 38.98) 2.79 (1.79 - 4.71) 0.001
Nitrite (mg/L) 0.003 (0.002 - 0.003) 0.002 (0.000 - 0.003) 0.068

*Total hardness degree (°f): Calculated in French hardness degree

for tap water, between 13-54% for packaged water,
between 6.3-25% for household type water purifiers,
between 2.0-27.1% for spring water (6, 9, 15-17). In
a study conducted in Iran, it is found that 12.8% of
people prefer to use household type water purifiers
(18). In this study, prevalence of household type
water purifiers was 8.3%.

Many studies were conducted on factors that
affect preferences about drinking water consumption.
In these studies, many factors were found to affect
drinking water preferences of individuals, such as
personal ideas on health, habits, residential situation,
socio-demographical factors (age, gender, income
level, educational level etc.), quality parameters
about tap water (taste, odour, mineral levels,
pollution etc.), accessibility of drinking water sources
and advertisements about packaged water and water
treatments devices (7, 19-24). In a study carried out
in Iran, participants who use household type water

purifiers stated that they prefer to use these devices

because of good taste, easy access, affordability and
fewer side effects on health (18). In our study, it was
determined that consumer had preferred household
type water purifiers because of disliking the taste of
municipal water and finding it to be polluted and/
or calcareous. Effects of water-borne contaminants
on human health can vary from gastroenteritis to
serious diseases such as lethal diarrhoea, dysentery,
hepatitis and typhoid fever (1). When it comes to
studies on microbiological quality of treated water
through household type water purifiers, in a study
conducted in Ankara, microbiological samples were
taken from 16 devices and coliform bacteria growth
was identified in 62.5% of them (12). In a study
conducted in Germany, in 24 out of 34 purifiers
(70.5%) bacteria growth was observed (25). As for this
study, in 1 out of 39 purifiers (2.5%) total coliform
growth was observed, although its maintenance had
been done timely. No growth was observed in samples
taken from municipal water. Although less coliform
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growth was observed in samples taken from devices
compared with similar studies, even this constitutes
an important hygiene and public health problem. Also
the fact that less devices has shown total coliform
growth in this study can be attributed to maintenance
of most of the devices being done in a timely manner.

In terms of pH, nearly all purifiers were observed
to decrease pH of tap water that they were connected
with and pH values of one-third of the samples were
even below 6.5. The pH value is suggested as 6.5-
9.5 in legislation on water for human consumption
(26). World Health Organization that there is no
direct correlation between pH value of drinking
water and human health. But it also points out that
pH values affect disinfection efficiency, and low
pH increases metal corrosion; therefore, pH values
indirectly affect human health (27). On grounds of
pH values of tap waters being observed as normal,
local administrations who have the duty of providing
healthy drinking water should occasionally utter the
need of preferring municipal water for healthy life.

Free chlorine amount in tap water samples used in
this study was 0.58 mg/L, while free chlorine amount
in samples taken from treated water was 0.02 mg/L.
Arranging proper chlorine level and chlorination
would decrease the discomfort about taste and odour.
Low level of chlorine in treated water can also lead
to negative results in cases of potential device-based
microbiological contamination. Failing to carry out
maintenance of purifiers in a timely manner would
increase the risk of microbiological contamination
and as a result low level of free chlorine would cause
a public health problem.

Fluoride amount in foods is low; therefore, its
main source is water. Preferred fluoride value in
drinking water is around 0.5-1.0 mg/L. Fluoride
level below 0.5 mg/L leads to easier teeth decay,
while fluoride level above 1.5 mg/L may cause
teeth stains called fluorosis (28). In many studies
conducted in Turkey on determining fluoride levels,
fluoride concentrations found to be lower than 1.0
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mg/L (29), while in a study carried out in Isparta
fluoride value was 1.66 mg/L (28). In a study carried
out in Konya, samples were taken from 50 different
locations and 92% of the samples were found to have
fluoride amounts around 0.15-0.30 mg/L (29). In a
study made in Iran, it was shown that household type
water purifiers completely filter fluoride in municipal
water (11). Similarly, in this study, fluoride amount in
samples taken from municipal water was found to be
lower than preferred fluoride level with 0.157 mg/L,
while the purifiers found to be completely filtering
the fluoride in municipal water. As a result, usage of
purifiers is thought to create risks on dental health.
Water hardness is a term for defining the number
of ions and the amount of sulphate and carbonate
salts of especially calcium and magnesium in water.
Hard water contains minerals that needed to be
taken daily, especially calcium and magnesium (30).
Calcium and magnesium ions that abound in water
can easily be absorbed in stomach and intestinal
system (28). Magnesium taken from water can be
more rapidly absorbed than food-based magnesium
(31). It is stated that 700-1000 mg of calcium and
300-400 mg of magnesium is needed to be taken
daily (32). There are many studies that state hard
water is preventive against deaths from diseases
like colon, rectum, pancreas, liver, breast and ovary
cancer, as well as cerebrovascular and cardiovascular
diseases (30, 32). In the water samples taken from
different locations as a part of the study conducted
in Isparta, Ca+2 levels varied between 51.24-92.15
mg/L, Mg+2 levels varied between 4.25-28.24 mg/L
and total hardness values varied between 16.2-34.2
°f (28). In our study, calcium amount was 53.00 mg/L
and magnesium amount was 27.10 mg/L in municipal
water; while in the samples taken from household
type water purifiers, calcium amount was 1.20
mg/L and magnesium amount was 6.59 mg/L. Water
hardness was 24.03 °f in municipal water and 2.79 °f
in samples taken from household type water purifiers.
In a study carried out in Iran, it was also shown
that these devices decrease amounts of calcium



and magnesium in municipal water (11). Water
hardness is an aesthetic parameter about palatal
delight. Obviating the hardness of water provided
by municipalities through purifiers in households and
preference of packaged soft water as drinking water
in societies that are accustomed to the taste of soft
water, means to be deprived of the benefits of hard
water, in terms of public health (30).

To conclude, household type water purifiers were
found not to be a healthy and high quality preference
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Normal values of biochemical parameters in serum of New
Zealand White Rabbits

Ozcan OZKAN', Selcuk PEKKAYA?

ABSTRACT OZET
Objective: Laboratory animals, which are an organ Amac: Bir organ kompleksi olan laboratuvar
complex, are used as model for human in biomedical hayvanlari biyomedikal calismalarda insanlar icin

studies. For this reason, information about the normal
physiological values of laboratory animals provide
important information on their health status. In this
study, it is aimed to determine the serum normal

biochemical values of New Zealand rabbits.

Methods: Blood was taken from the ears of 93
rabbits. Biochemical tests were performed on serum
samples. For analyses, commercial diagnostic kits were
used for determination of biochemical parameters.
Statistically, the difference between the mean values of
the variables according to male and female rabbit was

analyzed by independent sample t-test.

Results: Albumin, protein, CK (creatin kinase) and
LDH (lactade dehydrogenase) (p <0.05) values were
found statistically significant between male and female
rabbits. On the other hand, creatinine, cholesterol and
Mg values (p <0.05) increased significantly in female
rabbits.

Conclusion: Biochemical tests should be conducted

at regular intervals to assess the health status of

animals. Since many variables are linked, the animals

model olarak kullanilmaktadir. Bu nedenle, laboratuvar

hayvanlarinin  normal fizyolojik degerleri, saglik
durumlanyla ilgili nemli bilgiler saglar. Bu calismada da
Yeni Zelanda tavsanlarinin serum normal biyokimyasal

degerlerinin belirlenmesi amaclanmistir.
Yontem: (609"

Serum

339)

orneklerinde

Toplam 93 tavsanin

kulaklarindan  kan  alindi.
biyokimyasal testler yapildi. Analizler icin biyokimyasal
parametrelerin belirlenmesinde ticari teshis kitleri
kullamldr. Istatistiksel olarak, erkek ve disi tavsana gére
degiskenlerin ortalama degerleri arasindaki fark bagimsiz

sample t-testi ile analiz edildi.

Bulgular: Erkek tavsanlarin albimin, protein, CK
(keratin kinaz) ve LDH (laktat dehidrogenaz) (p <0.05)
degerleri disi tavsanlara gore istatistiksel olarak anlamli
bulunmustur. Ote yandan disi tavsanlarda kreatinin,
kolesterol ve Mg degerleri (p <0.05) onemli derecede

yuiksek bulunmustur.

Sonug: Hayvanlarin saglik durumlarinin

degerlendirilmesi icin diizenli araliklarla biyokimyasal

testler yapilmalidir. Bircok degiskene bagli oldugundan
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used in the research should be based on the values of

the control group on the same conditions.

Key Words: Rabbit, New Zealand white, serum,

biochemical parameters

arastirmalarda kullamlan hayvanlarda ayni kosullardaki

kontrol grubunun degerleri temel alinmalidir.

Anahtar Kelimeler: Tavsan, Yeni Zelanda beyaz,

serum, biyokimyasal parametreler

INTRODUCTION

In currently, laboratory animals still

considered to be necessary, when there are no

are

alternatives, laboratory animals are used widely in
biomedical sciences and the production of antibodies
and vaccine and sera quality control tests (1-3).
Therefore in vitro models that can completely mimic
the complexity of the human organism are still not
available today. The New Zealand white rabbit is one
of the most popular laboratory animals in the world
because of their relatively large size and docile.
In addition, using rabbits as experimental models,
there are some advantages such as easy to handle
and observe, large number of individuals, and short
biologic cycles, ability to adapt to environmental
conditions, and genetic standardization. The animal
is widely used as a model for in vivo studies including
in biomedical
research, antibody production, pyrogen tests and eye
studies (4-8).

studies, surgery, atherosclerosis

At this stage, physiological biochemical values
in serum provide valuable information on objective
evaluation of health status in rabbits, in order to
detect health failures or for monitoring stress factors
already at a preclinical phase (9-12). In rabbit
breeding, changes in biochemical parameters can
be used as indicators of welfare status. Reference
values of biochemical parameters provide important
information for clinicians during diseases. The aim
of the present study was to determine the normal
biochemical values in serum in both male and female

New Zealand white rabbits.
MATERIAL and METHOD
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Material
Animals

In total, 93 rabbits (%:33, 9:60) were used for
serum biochemical analysis. The samples were taken
from weighing 1.5 to 3 kg New Zealand white rabbits.
The animals were housed in single rabbit cages in
suitable environmental conditions (22+2°C, 12-h light,
and dark cycles). The animals were given ad libitum
commercial pelleted food and drinking tap water.

Method
Collection of Blood Samples

The blood samples were collected by marginal ear
vein puncture. The sample for biochemical analysis
was collected in sterile plain tubes. Blood samples
were centrifuged at 3000 rpm for 10 min. And serums
were kept at -20°C until use.

Analysis of Biochemical Parameters

For biochemical analyses, commercial

diagnostic kits (Quimica Clinica Aplicada) were
used for determination of biochemical parameters
such as glucose, total proteins, albumin, alanine
aminotransferase (ALT), aspartate amino transferase
(AST), alkaline phosphatase (ALP), gamma-glutamyl
transferase (GGT), lactate dehydrogenase (LDH),
alkaline phosphatase (ALP), blood urea nitrogen
(BUN), uric acid, creatinine, creatin kinase (CK),
triglyceride, cholesterol, total bilirubin (TB), calcium
(Ca), phosphorus (P), magnesium (Mg) were measured
on full automated biochemistry analyzer (BT 3000

plus).



Statistical analysis

The descriptive statistics for the variables are
given by mean, standard error of means, and standard
deviation. The difference between the mean values
of the variables according to in males and females
were analyzed by independent sample t test. In all
statistical analyzes, alpha=0,05 (p<0,05) was taken
as significant. Statistical analyzes were performed in
SPSS V.22 statistical package program.

RESULTS

Blood samples were taken from 93 rabbits (%?:33,

d:60). According to gender, the all biochemical
parameters were presented in Table 1 including
arithmetic means and standard error of means.
And statistical diference results, between male and
female animals also are shown in Tables 1.

In male serum biochemical parameters; albumin,
protein, CK, and LDH (p < 0.05) values increased
significantly when compared with the female
biochemical values. However, creatinine, cholesterol
and Mg values (p < 0.05) increased significantly in
female rabbits (Table 1). There was no statistically
significant difference for other serum biochemical
parameters between male and female animals.

Table 1. Normal biochemical values in New Zealand rabbit serum

MALE (n=60) FEMALE (n=33)

PARAMETERS Mean SEM Mean SEM

Albumin (g/L) 48.66 0.77 44.93 0.56
AST (U/L) 33.27 2.78 32.82 2.81

Protein (g/L) 71.37 0.83 68.48 1.15
ALP (U/L) 98.98* 10.79 111.55 17.05
ALT (U/L) 28.18 3.32 27.85 3.05
GGT (U/L) 9.750 0.35 10.47 1.16
BUN (mg/dL) 41.28 1.74 37.52 1.54
Creatinine (mg/dL) 1.00* 0.05 2.23 0.52
Ca (mg/dL) 13.19 0.07 11.59 0.80
CK (U/L) 570.12* 48.21 413.97 35.87
LDH (U/L) 385.20* 21.84 304.55 22.25
TB (mg/dL) 0.28 0.02 0.22 0.02
Mg (mg/dL) 2.43 0.12 2.91 0.11

P (mg/dL) 4.68* 0.14 4.57 0.28
Cholesterol (mmol/L) 37.35* 2.21 59.61 5.094
Uric Acid (mg/dL) 0.48 0.04 0.48 0.05
Triglyceride (mg/dL) 91.67 6.77 105.76 10.43
Glucose (mg/dL) 116.35 4.29 129.00 7.91

*:statistical difference is indicated as p < 0.05
SEM : Standard error of means
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DISCUSSION

Numerous that  blood

biochemistry parameters can be shown differences in

studies  reported
the animal as well as laboratory animals. There are
some factors related to the animals (age, species,
strain, and sex), environmental conditions, bleeding,
sampling procedures, and analysis method (5, 11-13).
In addition, the factors can affect serum biochemical
values. In our present study was carried out to
determine the normal or reference biochemical
values in serum samples in the rabbits.

Serum biochemical analysis can play an important

role in accurate diagnosis of renal diseases,

therefore, some biochemical markers such as
creatinine, urea, uric acid and electrolytes levels in
serum give knowledge for kidney function (9). In our
study, rabbit serum creatinine and BUN levels were
determined higher than previous studies (7, 11, 14,
16). There was a statistically significant difference in
the serum biochemical parameters between male and
female animals. The previous studies were reported
differences in glucose levels that serum glucose
levels in live animals can be affected because of
different factors such as blood collection procedure
environmental conditions and stress. In this parallel,
the glucose level results of our study were similar
to those of the previous studies (11, 15, 16), while
the glucose result was lower than another study (17).
Total protein level results were similar to our results
(11, 15, 16), and higher than another study (14),
while the parameters were reported parallel with

our results.

Serum biochemical parameters also an important
indicator for valuable information about functions
of the liver, the kidney, and heart. ALT is an enzyme
specific to liver and is a symptom of liver damage. But
in rabbits the heart rate contains a high amount of

Turk Hij Den Biyol Derg

ALT. Therefore also it used as a marker of damage to
the heart muscle. AST, on the other hand, is a unique
enzyme of the liver, heart, skeletal muscle, kidney and
pancreas. According to a study conducted in rabbits,
decapitation, aortic incision, false high AST levels in
the blood taken from the heart using a direct blood
collection methods were determined. The reason
for this false positivity is that the skeletal muscle is
damaged in every way and the compression of the
skeletal muscles during the fixation of the animal is
reportedly the result of destruction in the resultant
muscles. ALP activity increases in humans in rats and
in many other species during pregnancy, whereas in
rabbits there is a decline (18-21). When our results of
biochemical parameters were compared with some
previous biochemical studies of New Zealand Rabbits,
serum ALP, AST (11, 15, 17), ALP (16) and GGT (14,
15) activities were lower, whereas, the serum GGT
(11), ALT (14), and AST (16) activities were found
higher. Likewise, the GGT parameters (17) was found
similar value.

In normal laboratory conditions, rabbits have
higher serum Ca levels than other mammals. Serum
Ca level is not affected by factors such as age and
sex. Whereas presented in Table 1 the Ca and P levels
were higher than the previous studies (16, 22), these
parameters of our study were parallel to another
results (14, 15).

In  conclusion, our study suggested that
determining the normal values of serum biochemistry
in New Zealand white rabbits may be beneficial to
both clinicians and researchers. On the other side,
both the clinical evaluation and to determining
health status of animals should be tested at regular
intervals and should be based on the values of the

control group in the same conditions.
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Kanser erken teshis ve tarama egitim merkezleri (KETEM)’'ne
basvuran kadinlarda human papillomaviriis (HPV) sikliginin
degerlendirilmesi ve genotiplerin analizi

Ozgiir KAN', Umit GORKEM!, Ahmet BARIS?, Ozgiir KOCAK', Cihan TOGRUL', Engin YILDIRIM!

OZET

Amag: Serviks kanseri Turkiye’de en sik gorilen
jinekolojik kanserler arasindadir. Human papillomavirts
(HPV) genotipleri ile servikal maligniteler arasinda

kuvvetli bir neden sonuc iliskisi mevcuttur ve
bolgeler arasinda bu genotiplerin dagilimi farkliiklar
gostermektedir. HPV dagilimi lizerine yapilmis populasyon
temelli epidemiyolojik calismalarin eksikligi sebebiyle
prevalans ile ilgili veriler kisitlidir. Calismanin amaci,
Corum ilindeki human papillomaviriis (HPV) pozitiflik
oranlarinin ve yiiksek riskli HPV tiplerinin dagiimlarinin

incelenerek Tirkiye genelinde HPV haritasi cikarilmasidir.

Yontem: Corum ili Kanser Erken Teshis ve Tarama
Egitim Merkezleri (KETEM)’ne, Agustos 2014 ile Ocak
2018 yillan arasinda basvuran toplam 33.649 kadin dahil
edilmistir. Calisma o©ncesi Universite etik kurulundan
gerekli onamlar alinmistir. Servikal suriintu ornekleri
HPV-DNA inceleme icin toplanmis ve polimeraz zincir
reaksiyonu (PCR) yontemi ile HPV DNA arastirilmistir.
HPV DNA sonucunun pozitif oldugu belirlenen olgularda
genotiplendirme icin yeniden analiz yapilmistir. Ek
olarak, HPV pozitif olan olgularda sitolojik inceleme

sonuclan karsilastirnlmistir.

ABSTRACT

Objective: CCervical cancer is one of the most
common gynecologic cancers among women in
Turkey. Human papillomavirus genotypes (HPV) are
strongly associated with cervical malignancies, and
the distribution of HPV genotypes varies regionally.
Data on prevalence are limited due to the lack of
population based epidemiological studies on HPV
distribution. The purpose of the study was to assess
HPV positivity rates, detect high- risk HPV types in
Corum and obtain HPV mapping of Turkey.

Methods: A total of 33.649 patients who applied
to Cancer Early Diagnosis, Screening and Training
Centers (KETEM) between August 2014 and January
2018 were included in this study. Prior to the study,
permission was obtained from the ethics committee
of the wuniversity. Cervical swab samples were
collected for HPV-DNA examination and polymeraze
chain reaction (PCR) method used to detect HPV
DNA. Genotyping was performed in HPV DNA positive
samples. In addition, cytologic examination results

were also recorded in patients with HPV positives.

Results: HPV DNA positivity was found in 3.29%
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Bulgular: Calismaya dahil edilen kadinlarda HPV
DNA pozitiflik oram %3,29 olarak saptanmisti. HPV
DNA pozitifligi saptanan 1108 olguda, serviks kanseri
acisindan en yuksek riskli alt tipler olan Tip 16 ve Tip
18 sikliklan, sirasiyla %14,69 ve %1,17 olarak izlenmistir.
HPV DNA pozitifligi izlenen kadinlarin sitolojik sonuclari
%66,52’sinde

saptanmamistir ve bu hastalarnn %41,34’linde enfeksiyon

incelendiginde prekanseroz  lezyon
iliskili sitoloji sonuclar1 gozlenmistir. En sik izlenen
sitolojik anormal sonug %8,21 ile dusuk dereceli skuamoz
intraepitelyal lezyon (LSIL) olarak gorilmustur.

Sonuc: HPV tiplendirme serviks kanseri tarama
programlarinda giderek onem kazanmaktadir. Bolgesel
farkliliklar ve literatiirde yer alan calismalarin
metodolojisindeki heterojen dagiim disuinildiigiinde;
Saglik 2019

beklenen Tirkiye geneli tarama programi sonuclan

Bakanligi’min yiinda  yayimlamasi
HPV prevalansinin ve bdlgeler arasindaki dagilimin
HPV

genotiplerinin yayginliginin degerlendirilmesi ve llkenin

degerlendirilmesinde yol gosterici olacaktir.
her bolgesinden edinilen verilerin analizi ile uygun

asilama ve korunma politikalar gelistirilebilir.

Anahtar Kelimeler: Human papillomavirds, serviks

kanseri, genotip, Turkiye

of the patients. HPV DNA was positive in 1108 cases,
The highest risk subtypes for cervical cancer, Type 16
and 18, were 14.69% and 1.17%, respectively. When
cytological results of HPV DNA positive women were
examined; 66.52% of the patients had no precancerous
lesion and infection-related cytology results were
observed in 41.34% of these patients. The most
frequent cytologic abnormal result was LGSIL with
8.21%.

Conclusion: HPV typing studies are increasingly
important in cervical cancer screening. Considering
the regional differences and the heterogeneity of
the studies, the results of the Ministry of Health’s
screening program in 2019 will guide the assessment
of the prevalence. By mapping HPV genotypes
and evaluating advanced data across all country,
appropriate vaccination and prevention policies can

be developed.

Key Words: Human papilomavirus, cervical cancer,

genotype, Turkey

GIRIS
Serviks kanseri kadinlarda en sik goriilen dordiinci

kadin
olumlerinin onemli bir kismim olusturmaktadir (1).

kanser olup tim dunyada kanser iliskili

Diinya genelinde, blyiik kismi as1 ile onlenebilecek,
yilda yaklasik yarim milyon serviks kanseri olgusunun
tam aldig1 dissiiniilmektedir (2). Ulkemizde ise Saglik
Bakanlig1 Kanser Dairesi verilerine gore yilda 1695
kadin serviks kanseri tanis1 almaktadir ve kadinlarda
gorilen en sik 10. kanser konumundadir (3).

Serviks kanserlerinin tamamina yakininda sebep
yliksek riskli human papilloma viriis (HPV) pozitifligi
ve persistan HPV enfeksiyonudur (4). HPV, 200’den
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fazla alt tipi olan zarfsiz bir DNA virusidir. Dunyada
cinsel yolla bulasan hastaliklar arasinda en sik izlenen
etkendir ve ozellikle genital sigillerden serviks
kanserine kadar bircok anogenital bolge hastaligi ile
iliskilendirilmistir. Servikal kanser acisindan yiiksek
riskli tipler arasinda 16, 18, 31, 33, 35, 39, 45, 51, 52,
56, 58, 59, 68, 73, 82 bulunmaktadir ve bu tiplerden
herhangi biri ile enfekte olunmasi durumunda, invaziv
kansere ilerleyebilen servikal intraepitelyal neoplazi
gelisebilir (5). Servikal kanser vakalarinda tip 16 ve
18 en sik izole edilen tipler olup, hastalarin %50’den
fazlasinda tip 16 gorulmektedir (6).



Ulkemizde T.C. Saglik Bakanligi 2014 yilinda,
bes yil surecek bir tarama programi ile 30-65 yas
araliginda yer alan kadinlarin serviks kanseri agisindan
taranmasim hedeflemis ve bu kapsamda 2018 yili
Ocak ayina dek iilke genelinde 3.251.656 kadina HPV
tiplendirmesi yapilmistir. Cikan sonuclar neticesinde
,HPV pozitiflik oram %4,18 olarak bulunmustur.
Devam eden surecte, tarama testi uygulanan olgu
sayisinin 2019 yii ortalarinda 16.045.550 olmasi

hedeflenmektedir.

Calismanin amaci, Corum ilindeki Kanser Erken
(KETEM)’ne
HPV  pozitiflik oranlarinin
HPV tiplerinin dagilimlarinin
incelenerek basvuranlarda hastaligin yayginliginin

Teshis ve Tarama Egitim Merkezleri
basvuran kadinlarda
ve yuksek riskli
degerlendirilmesi ve HPV haritasi ¢ikarilmasidir.

GEREC ve YONTEM

Calismaya Karadeniz bolgesinde yer alan Corum
ili Kanser Erken Teshis ve Tarama Egitim Merkezleri
(KETEM)’ne, Agustos 2014 ile Ocak 2018 yillari arasinda
basvuran toplam 33.649 hasta dahil edilmistir.
Arastirma icin 6ncelikle Hitit Universitesi Tip Fakiiltesi
girisimsel olmayan etik kurul onayr alinmistir. Daha
sonra verilerin kullammi icin Corum Halk Sagligi
Mudurlagi araciigiyla T.C. Saglik Bakanligi’ndan
gerekli izinler alinarak veriler retrospektif olarak
analiz edilmistir.

HPV-DNA inceleme
icin toplanmistir. Ulusal HPV laboratuvar calisma

Servikal surlintd ornekleri

prensipleri isleyisine uygun olacak sekilde kabul
edilen STM (sample transport medium) ve smear
ornekleri, 65 °C
bekletilip, denatiirasyon isleminden gecirilerek tek
Takiben
Rapid Capture System (RCS-Hizli yakalama sistemi)

‘de 45 dakika su banyosunda

zincirli DNA formuna donusturalmustar.
laboratuvarinda DML 3000 luminometre cihazinda
Digene HPV HC2 DNA test kiti (Qiagen, Hilden,
Almanya) ile ornekler incelenerek HPV pozitif
HPV pozitif cikan

orneklerde DNA izolasyonu ic¢in ureticinin kullanim

ve negatif olarak ayrilmistir.

onerileri dogrultusunda, EZ1 Advanced izolasyon
cihaz1 ve EZ1 virus mini kit (Qiagen, Hilden, Almanya)
kullanilarak PCR uygulanmistir. Genotiplendirme icin
Clart HP2 PCR kiti (Genomica, Madrid, Ispanya) ile
hazirlik yapilmistir ve microarray sistemiyle stripler
okutulmustur. Sonuc alinamayan ornekler ise Qiagen
Rotor-Gene Q Real Time (Qiagen, Hilden, Almanya)
cihazina konularak sonuclandirilmistir.  Onaylanmis
HPV pozitif izolatlar -20°C ‘de soguk odada bes yil
sire ile saklanmak uzere stoklanmistir.

Sitolojik inceleme sonuclar; Bethesda 2001
sistemine gore yorumlanmistir. Bu sisteme gore
sitoloji sonuclann onemi belirlenemeyen atipik

skuamoz hticreler (ASC-US), atipik glandiiler hiicreler
(AGC), dusuk dereceli skuamoz intraepitelyal lezyon
(LSIL), yiiksek dereceli skuamoz intraepitelyal lezyon
(HSIL), adenokarsinoma in situ (AIS) ve skuamoz
hiicreli serviks kanseri (SCC) olarak siniflandinlmistir.

BULGULAR

HPV tiplendirme testi ile tarama yapilan toplam
33.649 hastanin 1108’inde HPV pozitifligi saptanmistir
(%3.29). Tarama programina dahil edilmis olan 163
hastada yetersiz materyal elde edilmistir (%0.03).

HPV  pozitifligi 162’sinde
(%14.69) etkenin yalmzca tip 16 iliskili oldugu
bulunmustur. Yalmizca tip 18 pozitifligi 13 olguda

saptanan olgularin

izlenmistir (%1.17). HPV pozitifligi saptanan 1108
olgunun buyuk kismin olusturan 782 olguda etkenin
(%70.9) tip 16 ve 18 haricindeki diger alt tipler oldugu
gorulmustur (Sekil 1).

HPV tarama testi pozitif olan 1108 hastanin Pap
testiile servikal sitoloji sonuclari degerlendirildiginde,
279 olguda (%25, 18) sitoloji normal raporlanirken, 458
olguda (%41,34) ise enfeksiyon iliskili sitoloji sonuclan
ortaya konmustur. 70 hastada (%6,32) sitoloji sonucu
ASC-US izlenirken, bes hastada (%0,45) AGC ile
karsilasilmistir. Doksan bir hastada LSIL (%8,21), yedi
hastada HSIL (%0,63) izlenmis olup, olgularin herhangi
birinde AIS saptanmamistir (Sekil 2).
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TARTISMA

Servikal kanser tarama testlerinin rutin kullanima
girmesi ile prekanseroz lezyonlarin taninmasi ve
erken donemde hastaligin kontrol altina alinmasina
bagli olarak hastaligin insidansinda ve mortalite
oranlarinda azalma saglandigi ortaya konulmustur
(7, 8). HPV prevelansinin belirlenmesi ve tiplerin
dagiliminin degerlendirilmesi hem tedavi hem asilama
stratejileri acisindan onemlidir.

Servikal kanser tarama programi, bilindigi lizere
papanicolaou (Pap) test ile baslamis olup, devam
eden siirecte yiksek riskli HPV tiplerinin arastirildig
HPV tiplendirme testine dogru yonlenmektedir. Farkli
onkoloji gruplarinin tarama ile ilgili oOnerilerinin
birbirinden farkli olmas1 sebebiyle optimal yonteme
heniz karar verilememistir HPV tiplendirme
testinin, gerek tek basina gerek Pap test ile kombine
kullaniminin servikal histopatolojileri tanida daha
sensitif oldugu gosterilmistir (4, 9). HPV-DNA ve
Pap smear testlerinin etkinliginin karsilastirildig
bir calismada, yiksek dereceli lezyonlarda HPV-DNA
duyarliik ve ozgilligiu %94,6 ve %94,2, Pap smear
testin duyarlilik ve oOzgillugu ise %55,4 ve %96,8
olarak bulunmustur. Her iki testin kombine kullanimi
ile duyarliigin %100, ozgulligin ise %92,5 oldugu
belirtilmistir (10).

HPV prevalansi diunya genelinde %1,4 ile %25,6
araliginda olarak raporlanmis ve serviks kanserli
hastalarin yaklasik %85’inin dusuk gelirli Ulkelerde
yasadig1 belirtilmistir (11, 12). HPV prevalansi
sosyokiiltiirel nedenler, uygulanan teknik ve alinan
materyalin kalitesi gibi bircok nedenle iliskili olarak
degiskenlik gostermektedir. Daha oOnce yapilan
calismalarda; Turkiye’deki farkli bolgelerdeki HPV
DNA pozitiflik diizeyinin %2,7 ile %8,5 arasinda oldugu
raporlanmistir (13-15). Calismamizda; HPV pozitiflik
ylizdesi yastan bagimsiz olarak %3,29 bulunmustur.
Gerek bolgeler gerek dunyadaki prevalans oranlan
arasindaki farkin altinda yatan temel sebebin
daha oOnceki calismalarda belirtildigi gibi ozellikle
sosyokulturel farkliliklar, seksuel yasam ve inanclar
ile iliskili olabilecegi dusiiniilmektedir  (16).

HPV kanser

tipleri  degerlendirildiginde,

riski en yuksek alt tipler olan tip 16, tip 18 ve
kombinasyonlarinin HPV pozitifligi olan hastalarin
%25,36’sin1  olusturduklart  gorilmustur.  Amasya
bolgesinde yapilmis olan ve 7992 olgunun dahil
edildigi bir calismada; bu iki alt tipin pozitiflik ylizdesi
benzer sekilde %28,1 olarak bulunmustur (13). Farkli
bolgelerde ve populasyonlarda HPV tipleri pozitiflik
yuzdeleri belirgin farkliliklar gostermektedir (14-16).

HPV enfeksiyonu dusuk dereceli bir lezyon
olarak baslayip karsinoma kadar ilerleyebilen bir
hastaliktir (17). Literaturde yapilmis olan calismalar
degerlendirildiginde,  birbirinden  farkli sitolojik
sonuclar izlenmektedir. Calismamizda, HPV pozitif
olgular sitolojik olarak degerlendirildiginde normal ve
enfeksiyon iliskili sonuclar sirasiyla %25,18 ve %41,34
olarak izlenmistir. En sik izlenen anormal sitolojik
bulgular ise LSGIL ve ASCUS olarak gorulmustur (%8,21,
%6,32). Asya kitasinda sitolojik olarak anormallik
izlenmemis hastalarda HPV prevalansinin %1.6 ile
%14.2 arasinda degistigi raporlanmistir (18). Benzer
sekilde Cin’de yapilan 961.029 ornek iceren genis
serili bir calismada HPV pozitif olgularin %18’inde
normal sitolojik sonuclar elde edilmistir (19). Yine
ayni calismada, LSIL ve HSIL olgularinda HPV pozitiflik
oranlarinin sirasiyla %89,74 ve %93,43 olarak saptanmasi
HPV enfeksiyonu ile servikal neoplazi arasindaki
kuvvetli nedensellik iliskisini ortaya koymaktadir.

Tarama programlarinin dezavantajlarn ise belirli
hasta gruplarinda takip ve tedavinin gerekenden daha
radikal olarak planlanmasi ile iliskilidir. Ozellikle
reprodiiktif donemdeki hastalarda tarama testi ile
elde edilen sonuclann tanm ve tedavi yontemlerine
ilerletildiginde servikal stenoz, preterm dogum riski
ve perinatal mortalite riskinde artis izlenebilir.

Sonuc olarak, bolgesel farkliliklar ve literatirde
yer alan calismalarin heterojenligi disiniildiigiinde,
Turkiye’deki HPV tiplerinin prevalansinin net bir
sekilde degerlendirilebilmesi icin Saglik Bakanligi’nin
2019 yiinda yayinlamasi beklenen tarama programi
sonuclan yol gosterici olacaktir. Elde edilen verilerin
sonucunda daha sik gorilen tiplerin dahil edilecegi
asilama programlarinin yiiriirliige girmesi ile serviks
kanserinin eradike edilmesi hayaline bir adim daha
yaklasilabilir.
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TESEKKUR

T.C. Saglik Bakanligi Corum il Saglik Miidiirliigii ve Halk Saghigi Miidiirliigii’ne analiz yapilmast icin verilerin

kullanmim izni nedeniyle tesekkir ederiz.
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Yogun bakim iinitesinde gelisen saglik bakimi ile iliskili Candida
enfeksiyonlarinin degerlendirilmesi

Serife CETIN', Hafize SAV', ilhami CELIK', Elif BOLAT', Fahriye AFSAR-CAGIR', Tugba BULUT',
Giilden SENGUL', Serpil BASLARLI", Ozlem KAYA-HASSU'

OZET

Amac: Candida tiirleri saglik bakim ile iliskili
(SBI) enfeksiyona yol acan tedavisi giic, mortalitesi
iliskili

Candida enfeksiyonu insidansi bin hasta giiniinde 0,8-

yiiksek patojenlerdendir. Saglik bakimi ile
4,5 ve mortalitesi %5,8-%83,3 arasindadir. Bu calismada,
Candida tiirlerine bagli gelisen SBi enfeksiyon siklig1,
Candida

irdelenmesi amaglanmistir.

turleri, risk faktorleri ve mortalitenin

Yontem: Bu calismada, ic Hastaliklarn Yogun Bakim
Unitesinde (YBU), 01 Ocak 2014 - 31 Aralik 2016 tarihleri
arasinda takip edilen 3399 hasta calismaya dahil edildi.
Hasta ve laboratuvara dayali aktif siirveyans yontemi ve
Hastalik Onleme ve Kontrol Merkezi (Centers for Disease
Control and Prevention (CDC)) tam kriterleri esliginde
Candida enfeksiyonu tanis1 alan 41 olgu retrospektif

olarak degerlendirildi.

Bulgular: SBi Candida enfeksiyon insidansi bin hasta
giininde 3,7 olarak tespit edilmistir. Hastalarin %53,7
(n=22)’si kadin ve %85,3 (n=35)’U 65 yasin Uzerinde idi.

Candida enfeksiyonlarinin %73,1’inin uriner kateter iliskili

ABSTRACT

Objective:  Candida species are one of the
pathogens with difficult to treat and that cause
(HAIs)
highest. Candida infection is 0.8-4.5 per 1000 patient

days and the mortality between 5.8% and 83.3%. The

Healthcare-Associated Infections mortality

aim of this study was to investigate the incidence of
HAls Candida infection, and the risk factors of causing

infections, Candida species and mortality.

Methods: A total of 3399 patients who were
hospitalized to Internal Medicine Intensive Care Unit
between January 01, 2014 and December 31, 2016 were
included in the study. It was retrospectively investigated
forty-one patients who were diagnosed with clinic of
patient’s, laboratory based surveillance method and
Centers for Disease Control and Prevention diagnostic

criteria with Candida infections.

Results: The incidence of HAIs Candida infection
is 3.7 per thousand patient days. 53.7% (n=22) of the
patients were female and 85.3% (n=35) were over 65

years old. 73.1% of Candida infections were urinary

uriner sistem enfeksiyonu (UKIi-USE) oldugu saptanmustir. infection. Non-
(n=30)’sinin

oldugu bulunmustir. Mortalitenin %70.7

catheter associated wurinary tract
izole edilen Candida tiirlerinin %73,2 albicans were isolated in rate 73.2% (n=30). The

non-albicans mortality of patients with Candida infection were 70.7%
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(n=29) oldugu belirlenmistir. Mekanik ventilator (MV)
desteginde olan 17 hastanin 15’inin oldugu (p=0.038),
total paranteral nutrisyon (TPN) tedavisi uygulanan 19
hastanin ise 17’sinin oldigli saptanmistir (p=0.014).
Candida tirine gore mortalite incelendiginde, C.
albicans tiremesi olan 11 hastanin 10’unun, non-albicans
tremesi olan 30 hastamin ise 19’unun oldugu tespit
edilmistir (p=0.086). Cinsiyet, yas, diyaliz tedavisi, kronik
obstriiktif akciger hastaligi (KOAH), diyabetes mellitus
(DM), kardiyo-vaskiiler hastalik (KVH), bobrek hastaligi
(BH), iiriner kateter (UK) ve santral venoz kateter (SVK)
gibi risk faktorlerinin mortalite ile iliskisinin olmadig

saptanmistir.

Sonu¢: Calismammz sonucunda, hastanede yatis
siiresinin uzamasi, MV destegi, TPN tedavisi ve Candida
tiirlerinin mortaliteyi etkileyecegi belirlenmistir. YBU’de
calisan saglik profesyonellerinin invaziv islemlerde
asepsiye uymasi, dogru sekilde el hijyeni saglamasi,
enfeksiyon kontrol onlemlerine etkin olarak uymasi
ile birlikte bu profesyonellere periyodik olarak egitim
verilmesi ve saglik bakim standartlarinin artirilmasi
insidans1 ve

sonucunda SBi Candida enfeksiyon

mortalitesi azaltilabilir.

Anahtar Kelimeler: Candida, yogun bakim unitesi,

saglik bakimi ile iliskili enfeksiyon, mortalite

(n=29). Fifteen of seventeen patients with mechanical
ventilation (MV) died (p=0.038). Seventeen of nineteen
patients who underwent total parenteral nutrition (TPN)
treatment were found to have died (p=0.01). When
investigated mortality by type of Candida, one of eleven
patients with C. albicans and 19 of 30 patients with
non-albicans died (p=0.08). There was no correlation
between mortality with risk factors such as sex, age,
chronic obstructive pulmonary disease (COPD), diabetes
(DM), (CVD),
disease (RD), urinary catheter (UC) and central venous
catheter (CVC) (p> 0.05).

mellitus cardiovascular disease renal

Conclusion: n the study, length of hospital stay,
MV support, TPN therapy and Candida species were
determined to affect mortality. Health professionals
working in the ICU are recommended to practice hand
hygiene, aseptic techniques in invasive procedures,
infection control and prevention procedures. In
addition, periodic education of health professionals and
development of healthcare standards can reduce the

incidence and the mortality of HAls Candida infection.

Key Words: Candida, intensive care unit, health-

care associated infection, mortality

GIRIS

Hastanede yatan hastalarin %5-10’u Yogun Bakim
Unite (YBU)'lerinde takip ve tedavi edilmektedir
ancak saglik bakimi ile iliskili (SBi) enfeksiyonlarin
%25’inin
YBU’lerde gelistigi goriilmektedir. Hastanede yatis

timili  degerlendirildiginde  yaklasik
siresinin uzunlugu, hastaliklarin agir olmasi, ek
hastaliklarin varligi (DM, BH, hipertansiyon, vs.),
MV, UK, SVK, nazogastrik kateter, periferik venoz
kateter gibi

dezenfeksiyon-sterilizasyonun

invaziv islemler, cerrahi girisimler,

yeterli  olmamasi,

YBU’niin temizliginin uygun sekilde yapilmamasi,
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asepsi-antisepsi ve el hijyeni kurallarina vyeteri
kadar uyulmamasi1 gibi durumlar enfeksiyon riskini
artirmaktadir (1, 2). SBi enfeksiyonlara neden olan
bircok patojen vardir; bunlardan biri de Candida
turleri olup, Staphylococcus aureus, Acinetobacter
spp., Pseudomonas aeruginosa, Enterococcus spp.,
gibi mikroorganizmalardan sonra 3-6. sirada yer
almaktadir ve yiksek oranda mortaliteye neden
oldugu bilinmektedir (3-8). Literatiir incelendiginde
SBi Candida enfeksiyonu insidansimin bin hasta

giiniinde 0.8-4.5 arasinda yer aldigi ve mortalite



oraninin %5.8-%83.3 arasinda degistigi goriilmektedir
(5, 9-17).

Bu calismada, ic Hastaliklari YBU’de iic yil
boyunca Candida tiirlerine bagli gelisen SBi enfeksiyon
diizeyinin, tUreyen Candida tirlerinin, risk faktorlerinin
ve mortalitenin irdelenmesi amaclanmistir.

GEREC ve YONTEM

Bu calisma 1460 yatakli Saglik Bilimleri Universitesi
Kayseri Egitim ve Arastirma Hastanesinde retrospektif
olarak yapilmistir. ic Hastaliklan YBU’de, 01 Ocak
2014 - 31 Aralik 2016 tarihleri arasinda takip edilen
3399 hasta calismaya dahil edilmistir. Veriler hasta ve
laboratuvara dayali aktif slirveyans yontemi ile elde
edilmistir. Saglik bakimi ile iliskili enfeksiyon tanisi,
CDC tam kriterlerine gore konulmustur (18).

Mikolojik tam1 yontemleri

Hastanemizin laboratuvarina gondeerilen idrar
ve kan ornekleri antibiyotikli ve antibiyotiksiz
Sabouraud Dektroz Agar (SDA, Oxoid, UK) besiyerine
ekilip hem 25°C’lik, hem de 37°C’lik etivlerde
24 saat inkilbe edilmistir. Ureyen mantar cinsi

Candida tirlerinin  tamimlanmast  Germ  tip,
Chromagar konvansiyonel ve Phoenix (Becton
Dickinson, ABD) ticari yontemi ile yapilmistir.

istatistiksel yontem

Verilerin istatistiksel analizi Statistical Package for

Social Science (SPSS) 22 paket programi kullanilarak
yapilmistir. Elde edilen verilerin dagiimin agiklamak
icin say1, ylizde, ortalama + standart sapma ve capraz
tablolarin analizinde ki-kare (x?) testi kullamlmistir.
p<0.05 istatistiksel olarak anlamli kabul edilmistir.

BULGULAR

Takip edilen 3399 hastanin 41’inde SBi Candida
Candida
ureyen hastalarin %53,7 (n=22)’sinin kadin ve yas

enfeksiyonu gelistigi gorulmustur.
ortalamasinin  75,1+11,7 (min-maks:34-90) oldugu
tespit edilmistir. Yatis tamisimin  ¢ogunlukla BH
(%63.4) oldugu, 22 hastada da en az bir tane ek
hastaligin oldugu ve en sik KVH (n=10) goriildiigu
tespit edilmistir. YBU’de ortalama yatis siiresinin
25,6+12.4 (min-max:8-54) ve enfeksiyonun gelistigi
ortalama yatis gununin 14,8+10,0 (min-max:3-45)
oldugu bulunmustur. Enfeksiyon gelisen hastalarin
mortalitesinin  %70,7 (n=29) oldugu saptanmistir.

ic Hastaliklan YBU’de Candida iliskili enfeksiyon
hiz1 %1,2, insidans1 bin hasta giiniinde 3,7 idi, yillara
gore dagilim ise Tablo 1’de sunulmustur. Hastalarin
klinigi, kiltur
sonuclar ve CDC tani kriterleri esliginde 30 (%73,1)
hastaya UKI-USE, 9 (%22,0) hastaya Laboratuvarca
Kanitlanmis Kan Dolasimi Enfeksiyonu (LK-KDE), 2

hastalardan alinan orneklerinin

(%4,9) hastaya Santral Vendz Kateter iliskili-Kan
Dolasimi Enfeksiyonu (SVKI-KDE) tamlart konuldu

Tablo 1. Saglik bakimi ile iliskili Candida infeksiyonu hizlarinin yillara gore dagilimi

Yatan Hasta

SBi Candida infeksiyon

SBi Candida infeksiyon insidansi**

Yil Hasta Giinii "
] Alral s 1000 Hasta Giiniinde
2014 1311 4025 1.60 5.21
2015 975 3478 0.82 2.30
2016 113 3577 1.07 3.35
Toplam 3399 11080 1.20 3.70

*SBI Candida infeksiyon Hizi=Hastane infeksiyonu Sayis1 (Candida) / Yatan Hasta Sayis1 x 100

**SB| Candida infeksiyon insidansi=Hastane Infeksiyonu Sayisi (Candida) / Hasta Giinii X 1000

SBi: Saglik Bakim ile iliskili
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Tablo 2. Saglik bakim ile iliskili Candida infeksiyonlarimin dagilim

Saghk Bakim ile iliskili Candida infeksiyonlar n %
UKi-USE 30 73,1
LK-KDE 9 22
SVKi-KDE 2 4,9
Toplam 41 100

UKi-USE: Uriner Kateter iliskili Uriner Sistem Enfeksiyonu

LK-KDE: Laboratuvarca Kanitlanmis Kan Dolasimi Enfeksiyonu

SVKI-KDE: Santral Venoz Kateter iliskili Kan Dolasimi Enfeksiyonu

(Tablo 2). Candida tirlerinin 22 (%53,7)’si Candida
spp., 11 (%26,8)’i C. albicans, 5 (%12,2)’i C. tropicalis
ve 2 (%4.9)’si C. parapsilosis olarak izole edilmistir.

Mortalite ile risk faktorleri arasindaki
incelendiginde (Tablo 3); MV destegindeki 17 hastanin

15’inin oldiigl belirlenmistir ve MV destegi olmayan

iliski

grup ile kiyaslandiginda mortalitenin MV destegi alan
grupta daha yiiksek oldugu istatistiksel agidan anlamli
bulunmustur (p=0.038). TPN tedavisi uygulanan 19
hastanin 17’sinin 6ldiigii, TPN tedavisi uygulanmayan
22 hastanin 12’sinin 6ldugl belirlenmistir ve bu
iki grup kiyaslandiginda, TPN tedavisi uygulanan
daha oldugu
istatistiksel olarak anlamli bulunmustur (p=0.014).
Cinsiyet, yas, diyaliz tedavisi, KOAH, DM, KVH, BH,
UK ve SVK gibi risk faktorlerinin mortalite iizerine

hastalarda mortalitenin yuksek

etkisi istatistiksel acidan anlamli bulunmamistir.

Candida tiirine gore mortalite incelendiginde,
C. albicans uremesi olan 11 hastanmin 10’unun
oldiigii, non-albicans Gremesi olan 30 hastanin ise
19’unun oldigl tespit edilmistir ancak istatistiksel

olarak anlamli farklibk saptanmamistir (p=0,086).

TARTISMA

Hastanede vyatinlarak tedavi edilen her on

hastadan birinde SBi enfeksiyon gelismektedir. Etkin
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bir sekilde enfeksiyon kontrol onlemlerinin alinmasi
ve uygulanmas ile SBI enfeksiyon hizinin %30 oraninda
azaltilabilecegi bilinmektedir (15).

Calismamizda, cogunlukla kandidiirinin kadinlarda
(%63,3;n=30), kandideminin erkeklerde (%72,7;n=11)
oldugu belirlenmistir. Yapilan calismalarda calisma
sonucumuza benzer sekilde cogunlukla kandidiirinin
kadinlarda (%55,6-66,6),
(%52,7-70,4) daha fazla goriildigli bildirilmistir
(5, 9, 11, 19, 20). Bununla birlikte calismamizda
Candida tirlerinin etken oldugu hasta grubunun

kandideminin erkeklerde

yas ortalamasinin 75,1+11,7 ve %85,3’nun 65 yas
tizerinde oldugu belirlenmistir. Yapilan calismalar
incelendiginde; yas ortalamasinin 58,45 ile 71,616
(11, 19, 20).
Hastanemizde yatan ve Candida enfeksiyonu tespit

arasinda degistigi belirlenmistir
edilen hastalarin yatis guinu ortalamasinin 25,6+12,4

(min-max:8-54) oldugu belirlenmistir.  Yapilan
calismalarda YBU’de ortalama yatis siiresinin 41,45-
48,2+7,5 arasinda degistigi bildirilmistir (19, 20).
Hasta yatis siiresinin farkliik arz etmesi hastalarin
farkl

tedavi protokolleri ve izole edilen turlerin bolgesel

kliniklerinin  agir olmasi, klinisyenlerin
epidemiyolojik cesitlilik gostermesine baglanilabilir.
Ayrica hastanemizde Candida tirlerinin etken oldugu
SBi enfeksiyonu olan olgularin mortalitesinin %70,7

(n=29) oldugu goriilmektedir. Ulkemizde yapilan



Tablo 3. Mortalite ile risk faktorleri arasindaki iliski (n=41)

Risk Faktorleri n Mortalite (n) p

Kadin 22 15

Cinsiyet 0.699
Erkek 19 14
>65 ya 35 26

Yas ves 0.227
<65 yas 6 3
UKi-USE 30 21

SBi Candida infeksiyonlar LK-KDE 9 7 0.727
SVKIi-KDE 2 1
C. Albicans 11 10

Candida Turu 0.086
Non-Albicans 30 19
Var 6 4

DM 0.813
Yok 35 25
Var 9 5

KOAH 0.257
Yok 32 24
Var 10 9

KVH 0.124
Yok 31 20
Var 30 22

BH 0.545

Yok 11
Var 12

Diyaliz 0.713
Yok 29 21
Var 17 15

MV 0.038
Yok 24 14
. Var 40 28

UK 0.515
Yok 1 1
Var 32 24

SVK 0.257
Yok 9 5
Var 19 17

TPN 0.014
Yok 22 12

UKi-USE: Uriner Kateter iliskili Uriner Sistem Enfeksiyonu
LK-KDE: Laboratuvrca Kanitlanmis Kan Dolasimi Enfeksiyonu
SVKI-KDE: Santral Venoz Kateter iliskili Kan Dolasimi Enfeksiyonu
DM: Diyabetes Mellitus

KOAH: Kronik Obstriiktif Akciger Hastalig

KVH: Kardiyo-Vaskiiler Hastalik

BH: Bobrek Hastaligi

MV: Mekanik Ventilator

UK: Uriner Kateter

SVK: Santral Venoz Kateter

TPN: Total Parenteral Nutrisyon
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benzer calismalarda, Candida izole edilen hastalarin
%14,6-83,3
belirlenmistir (5, 9, 12, 13, 19). Yurt disinda yapilmis

mortalitesinin arasinda  degistigi
calismalarda ise mortalitenin %28.3-30.1 arasinda
degistigi gorulmistir (10, 11, 17). Calismamizda
elde ettigimiz sonucg llkemizde yapilan calismalarla
benzerdir fakat mortalitenin yurt disinda yapilan
calismalardan daha yiiksek oldugu goriilmektedir. Az
gelismis ve gelismekte olan iilkelerde SBI enfeksiyon
prevalansi gelismis Ulkelere gore daha yuksektir (15).
Dolayisiyla gelismekte olan bir iilke oldugumuzdan
gelismis Ulkelere gore mortalite oranlarimizin daha
yliksek olabilecegi disiinilmektedir. Calismamizda,
YBU’de Candida iliskili enfeksiyon insidansi bin
hasta giiniinde 3.7 oldugu belirlenmistir (Tablo 1).
Ulkemizde vyapilan calismalarda, Candida iliskili
enfeksiyon insidansi bin hasta giliniinde 0,8-1,76,
yurt disinda yapilmis calismalarda 2.1-4.5 arasinda
degistigi goriilmektedir (9-11, 13, 14, 16). Calismalar
incelendiginde, sonucumuzun {lkemizde vyapilan
calismalardan daha vyiiksek oldugu, yurt disinda
yapilan calismalara ise yakin oldugu belirlendi.
Hastanelerde izole edilen Candida tiirleri bolgesel
degisiklikler gosterebilmektedir. Candida tirlerinin
dagilimi incelendiginde; iilkemizdeki calismalarda
Tukenmez ve ark. (9), iki yil boyunca YBU’de
hospitalize edilen, 36 kandidemi epizodu ile vaka
grubu ve kandidemi gelismeyen 37 hasta ile kontrol
grubu olarak yaptig

olusturarak retrospektif

calismada en sik C. albicans’in (n=27;%75) izole
edildigini bunu sirasiyla C. galabrata (n=4;%11),
C. tropicalis (n=3;%8) ve C. parapsilosis (n=2;%6)
tlrlerinin izledigini bildirmislerdir. Yenigiin ve ark.
(13), kandidemi olgulan ile iliskili risk faktorlerini
belirlemek ve epidemiyolojik olarak degerlendirmek
amaciyla yaptiklan calismada bir yil boyunca
YBU’de takip edilen 22.507 eriskin hastanin 38’inde
Candida spp. izole ettiklerini bildirmislerdir. Olgu-
kontrol gruplan ile yaptiklarn bu calismada kiiltir
orneklerine gore Candida tirlerini retrospektif olarak
incelemislerdir ve kan kiltlirli orneginde %55.2,
idrar kilturi 6rneginde %50 ve SVK kiiltir 6rneginde
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%43.7 oranlarinda C. albicans tiiriiniin izole edildigini
bildirmislerdir. Giltekin ve ark. (14), yedi y1l boyunca
laboratuvara gelen 24.709 kan kiltlrii 6rneginin
119’unda (71 hasta) Candida turlerini tammladiklarin
ve en sik C. albicans’in (%49) izole edildigini bunu
sirasiyla C. parapsilosis (%23), C. tropicalis (%14) ve
C. guillermondii tirlerinin izledigini bildirmislerdir.
Sav ve ark. (21), 18 ay boyunca laboratuvara gelen
3095 Kklinik ornegin 1122 (%28,7)’sinde Candida
turlerini saptamislar ve %75,6’simn C. albicans,
%12,8’inin C. glabrata, %3,57’sinin C. parapsilosis,
C. krusei ve C. kefyr'nin %2,94, C. tropicalis %1,17,
C. lusitania %0,18, C. lipolytica, C. norvegensis, C.
pelliculosa ve C. zeylanoides’in %0,09 oranlarinda
izole ettiklerini bildirmislerdir. Yurt disinda yapilan
(1),
11 yil boyunca YBU’de saglik bakim iliskili fungal

calismalarda incelendiginde; Yang ve ark.

enfeksiyon tanisi alan 186 hasta (516 epizod) ile
yapilan cohort calismasinda verileri retrospektif
olarak degerlendirmislerdir ve enfeksiyona neden
olan Candida tirlerini sirasiyla C. albicans (141
epizod), C. tropicalis (34 epizod), C. glabrata (34
epizod), C. parapsiosis (10 epizod) ve C. species
(4 epizod) olarak bildirmislerdir. Sasso ve ark. (16),
yillik ortalama 1158 hastanin yattigi YBU’de on yillik
verileri retrospektif olarak incelemisler ve 3557
kultur orneginde (idrar kiiltiirinde treyen Candida
turleri hari¢c tutulmustur) en stk C. albicans’in
(%57.1) Uredigini bunu sirasiyla C. glabrata (%14,9),
C. tropicalis (%9), C. krusei (%5.4), C. parapsilosis
(%5,3), diger (%4,4) ve C. kefyr’nin (%3,8) takip
ettigini bildirmislerdir. Calismamizda SBi Candida
enfeksiyonuna neden olan Candida tiirleri arasinda en
sik Candida spp. (n=22;%53,7) tamimlanirken bu siray1
C. albicans (n=11;%26,8), C. tropicalis (n=5;%12,2)
ve C. parapsilosis (n=2;%4,9) izledigi saptanmistir.
Calismamizda, MV destegi
15’inin oldiigu belirlendi ve MV destegi olmayan
grup ile kiyaslandiginda; mortalitenin MV destegi

alan 17 olgunun

olan grupta daha fazla oldugu istatistiksel acidan
anlamli bulunmustur (p=0,038), (Tablo 3). Yang ve
ark. (11), yogun bakim {initesinde saglik bakim iliskili



fungal enfeksiyonlarin risk faktorlerini inceledigi
calismasinda, MV ile mortalite arasinda istatistiksel
acidan anlamli oldugunu belirtmislerdir. Adigiizel

ve ark. (19), yogun bakim initesinde Candida
enfeksiyonunun risk faktorlerini ve mortaliteyi
degerlendirdikleri calismada MV’ye bagli SBI

enfeksiyonu olan hastalar ile mortalite arasinda
istatistiksel anlamlilik saptamislardir. Tukenmez ve
ark. (9), kandidemi olgulanindaki risk faktorlerini
mortalite

degerlendirdigi calismasinda MV ile

arasinda istatistiksel anlamlilik saptamamislardir.
Ayrica hastalarimizdan TPN tedavisi uygulanan 19
hastanmin 17’sinin oldiigl belirlenmistir. TPN tedavisi
uygulanan hastalarin uygulanmayan hastalara gore
mortalitesinin yiiksek oldugu ve bunun istatistiksel
acidan anlamli oldugu tespit edilmistir (p=0,014),
(Tablo 3). (19), SBI Candida

enfeksiyonu tanisi alan hastalarin risk faktorlerini ve

Adigiizel ve ark.

mortalitesini degerlendirmek amaci ile bir yil boyunca
YBU’de takip ve tedavi edilen 163 hastanin verilerini
retrospektif olarak inceledikleri calismada 26 hastanin
(%15,9) SBI Candida enfeksiyonu tamsi aldigini, TPN
tedavisi alan hasta gurubunda mortalitenin daha
yliksek oldugunu bildirmislerdir.

Calismamizda; cinsiyet, yas, diyaliz tedavisi, DM,
KOAH, KVH, BH, UK ve SVK gibi risk faktdrlerinin
mortalite {izerine etkisinin olmadigi sonucuna
varilmistir (Tablo 3). Ek olarak izole edilen tiirlerden
non-albicans ve C. albicans tirlerinin de mortaliteye
etkisi olmadig1 tespit edilmistir. Tiikenmez ve ark.
(9), erkeklerde mortalitenin daha yiiksek oldugunu
bildirmislerdir. Yang ve ark. (11), cinsiyet faktorinun
mortalite {izerine etkisinin olmadigini bildirmislerdir.

Benzer calismalarda saglik bakim iliskili Candida

enfeksiyonu olan hastalarda yas faktorunun mortalite
izerine etkisi degerlendirildiginde istatistiksel olarak
anlaml sonuclar elde edildigi goriilmektedir (9, 11).
Tukenmez ve ark. (9), calismasinda DM ve KOAH’nin
mortaliteyi etkilemedigini fakat BY olan hastalarda
mortalitenin anlamli olarak arttigim belirtmislerdir.
Yang ve ark. (11), calismasinda diyaliz tedavisinin ve
UK kullamminin mortaliteyi artirdigim bildirmislerdir.
Adigiizel ve ark. (19), non-albicans uremeleri olan
hastalarin mortalitesinin C. albicans uremesi olan
hastalara oranla daha fazla oldugunu saptamislardir.
Benzer calismalanin timinde SVK’s1 olan hastalarin
mortalitesinin daha fazla oldugu belirtilmektedir (9,
11, 19).

SONUC

Candida’lar viicut florasinda yer almasina ragmen
vicut direncinin azalmasi, altta yatan hastaliklar,
risk faktorleri, invaziv uygulamalar gibi nedenlerden
dolay1 enfeksiyona neden olabilirler. Calismamizda
MV  destegi,
ve Candida tirlerinin mortaliteyi

hastanede yatis suresinin uzamas,
TPN tedavisi
etkileyecegi sonucuna varilmistir. YBU’de calisan
saglik profesyonellerinin invaziv islemlerde asepsiye
uymasi, dogru bir sekilde el hijyeni saglamasi,
enfeksiyon kontrol onlemlerine etkin olarak uymasi
ile birlikte bu profesyonellere periyodik olarak egitim
verilmesi ve saglik bakim standartlarinin artirilmasi
sonucunda SBi Candida enfeksiyon insidansi ve
mortalitesi azaltilabilir. Bu baglamda, enfeksiyon
kontrol hemsiresinin gozlem, denetim ve egitim
mekanizmalarin1  artirmasi

ayrica konuya iliskin

yonetimsel destek saglanmasi onemli bir husustur.
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Gastroenterit semptomlar1 olan olgularda adenoviriis sikliginin
shell-vial hiicre kiiltiirii yontemi ile saptanmasi

Aysegiil AKSOY-GOKMEN', Candan CiCEK?, Hale KALFAOGLU?, Eylem Ulas SAZ*

OZET

Amac: Virlislere baglhi gastroenteritler tim

dinyada yaygindir. Gelismis ve gelismekte olan
Ulkelerde cocuklar icin son derece onemli bir saglik
sorunu ve onde gelen bir mortalite sebebidir. Viral
patojenler arasinda rotaviriis (%25-65) ve enterik
adenovirusler (%5-15) en yaygindir. Bu calismada Ocak
2010 - Mart 2014 tarihleri arasinda Ege Universitesi
Tip Fakiiltesi Tibbi Mikrobiyoloji Anabilim Dali Viroloji
Laboratuvarina gastroenterit on tanisi ile gonderilen
hastalarin diski ornekleri incelendi. Diski orneklerinde
adenovirtis sikiginin shell-vial hiicre kiltiri teknigi
ile belirlenmesi, yas ve mevsimlere gore dagiliminin

arastirilmasi amaglanmistir.

Yontem: 264 akut gastroenterit on tanmili hasta
retrospektif olarak calismaya dahil edildi. Adenoviris
izolasyonunda shell-vial hiicre kiiltiirii yontemi ve HEp-
2 hiicre dizisi (German Collection of Microorganisms
and Cell Cultures, DSMZ, Almanya) kullamld. islemlerin
timi ikinci diizey biyoglivenlik kabinlerinde yapildi.
Her hasta icin bir hicre kulturd tupu hazirlandi.
Adenovirisiin saptanmasinda, iki gunlik inkiibasyon
siresi sonunda etkene 0zgiil floresan izotiyosiyanat

ile isaretlenmis monoklonal antikor (Light Diagnostic,

ABSTRACT

Objective: Gastroenteritis which is caused by viruses
are common all over the world. It is a very important
health problem and a leading cause of mortality for
children in developed and developing countries. Among
the viral pathogens, rotavirus (25-65%) and enteric
adenovirus (5-15%) are the most common. In this study,
stool specimens of patients sent to Ege University Medical
Faculty Medical Microbiology Department Virology
Laboratory between January 2010 and March 2014 for pre-
diagnosis of gastroenteritis were examined. It is aimed to
determine the frequency of adenovirus in stool specimens
by shell-vial cell culture technique and to investigate its

distribution according to age and season.

Methods: A retrospective study of 264 patients
with acute gastroenteritis were included in the study.
The shell-vial cell culture method and HEp-2 cell line
(German Collection of Microorganisms and Cell Cultures,
DSMZ, Germany) were used for adenovirus isolation. All
of the operations were done in second level biosecurity
cabinets. A cell culture tube was prepared for each
patient. In the detection of adenovirus, monoclonal
antibody (Light Diagnostic, Millipore, USA) labeled with

effect specific fluorescein isothiocyanate was used at the
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Millipore, ABD)
(Olympus BX50,

degerlendirildi. En az iki veya daha fazla sayida

kullanildr.
Japonya) 20X ve 40X biyilitmede

Floresan mikroskopta

hiicrenin tipik elma yesili floresans verdigi ornekler
pozitif olarak kabul edildi.

Bulgular: Akut gastroenterit on tanisi ile calismaya
dahil edilen 264 hastanin 190’1 cocuk (%72), 74’u
(%28) eriskindi. Viroloji laboratuvarina gonderilen 264
diski 6rneginin 13 (%4.9)’linde shell-vial hiicre kiiltiirii
teknigi ile adenovirlis pozitifligi bulundu (Sekil 1).
Pozitif bulunan orneklerin timu 18 yas alt1 hastalardi.
Olgularin 111’i kadin (%42), 153’U erkek (%58) idi.
Adenovirlis  pozitifligi orami acisindan cinsiyetler
arasinda anlamli fark bulunamadi (p>0.05). Mevsimsel
sikik acisindan diskida shell vial hiicre kiltiru
yontemiyle adenoviriis pozitifligi en disiik (%0.4) yaz

aylarinda, en yuksek kis aylarinda bulundu.

Sonu¢: Bolgemizde gastroenterit vakalarinda
enterik adenoviral etkenin de rutin olarak arastirilmasi
gerektigini diisiinllyoruz, ayrica altin standart yontem
olan hiicre kulturd ile yapilan calismamizdan elde edilen

veriler epidemiyolojik verilere katki saglamaktadir.

Anahtar Kelimeler: Gastroenterit, adenoviris,

shell-vial hucre kulturi

end of the two-day incubation period. The fluorescence
microscope (Olympus BX50, Japan) was evaluated at 20X
maghnification and 40X magnification. Specimens that
gave at least two or more of the cells a typical apple

green fluorescence were considered positive.

Results: Of the 264 patients included in the study
with acute gastroenteritis pre-diagnosis, 190 (70%) were
children (72%) and 74 (%28) were adults. 13 (4,9%) of
the 264 stool samples sent to the virology laboratory
had adenoviris positivity with the shell-vial cell culture
technique. All positive samples were under 18 years of
age. Of the cases, 111 were female (42%) and 153 were
male (58%). There was no significant difference between
genders in terms of adenovirus positive rate (p> 0.05). In
terms of seasonal frequency, adenoviriis was found to be
the lowest in summer (0.4%) and the highest in winter (by

shell vial cell culture in stool.

Conclusion: Although we think that enteric
adenoviral agent should be investigated routinely in the
gastroenteritis cases in our region, the data obtained
from our work done with cell culture, which is the gold

standart method, contribute to the epidemiological data.

Key Words: Gastroenteritis, adenovirus, shell-vial

cell culture

GIRIS

Akut gastroenteritler (AGE), gelismis ulkelerde
yiuksek morbidite, gelismekte olan lilkelerde ise
yiksek mortalite ile iliskilidir. Tim dinyada viral
etyolojili gastroenteritler yaygin olup, ozellikle az
gelismis ve gelismekte olan ulkelerde cocuklar icin
son derecede onemli bir saglik sorunudur(1, 2). Akut
gastroenterit etiyolojisinde viral patojenler arasinda
ilk sirada rotaviris (%25-65) ve enterik adenovirusler
(%5-15) yer almakta ve bunu takiben diger viral
etkenler olan noroviris ve astrovirusler bulunmaktadir
(2, 3). Dinyada, rotaviriis ve adenoviriise bagh yilda
150 milyon gastroenteritli vaka oldugu, bunlarin
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800.000’inin  oliimle sonuglandigr bildirilmektedir
(3). Enterik adenovirisler en cok iki yas altinda
gorilmekte olup, cocuk ishallerinin %5-20’siyle
iliskilidir (1, 4). Adenovirusler cift sarmalli ciplak
DNA virlstidir ve A'dan G’ye kadar yedi alt cins
altinda toplanan 52 farkli serotip ile insanlarda
cesitli  enfeksiyonlara  yol acabilmektedirler.
Bagirsak enfeksiyonlarina cogunlukla adenoviriis
serotipleri 40 ve 41 (F tird) neden olur (5).
Adenoviriise bagli AGE’ler yilin tim aylarinda siklikla
gorilebilmektedir. Adenovirus enfeksiyonlar, klinik
olarak laboratuvar testleri olmadan diger bakteriyel



ve viral gastroenteritlerinden ayrilamaz. Adenovirls
enfeksiyonu tanisi, virls izolasyonu, viral antijen ya
da viral genomun saptanmasi gibi direkt yontemlerle
yapilabilmektedir (5-7). Rutinde Adenoviral gAGE
tamisinda hizli tanm kitleri (immunokromotografik
kasetler) kullanilmaktadir. Bu testlerde, duyarlilik ve
ozgulluk farkli oranlarda bildirilmektedir. Tanida altin
standart yontem hiicre kilturidir ancak deneyimli
uzman kisilere ve ekipmana ihtiya¢ oldugundan, hizli
ve duyarli olan molekiler yontemler tanida daha cok
tercih edilmektedir (8).

Bu calismada, AGE tamili  hastalarin diski
orneklerinde adenovirlis sikliginin shell-vial hiicre
kilturld teknigi ile belirlenmesi, yas ve mevsimlere
gore dagiliminin arastirilmasi amaglanmastir.

GEREC ve YONTEM

Ocak 2010-Mart 2014 tarihleri arasinda Ege
Universitesi Tip Fakiiltesi Tibbi Mikrobiyoloji
Viroloji Laboratuvarina adenovirlis hicre kultiri
istegiyle gonderilen 264 akut gastroenterit 6n taml
hasta retrospektif olarak calismaya dahil edildi.
Adenoviris izolasyonunda, shell-vial hucre kultiriu
yontemi ve HEp-2 hiicre dizisi (German Collection of
Microorganisms and Cell Cultures, DSMZ, Almanya)
kullanmldi. islemlerin tiimi ikinci diizey giivenlik

kabinlerinde yapildi. Her hasta icin bir hucre kulturi
tlpu hazirlandi. Adenovirusiin  saptanmasinda, iki
gunliik inkubasyon suresi sonunda etkene 0zgil
floresan izotiyosiyanat ile isaretlenmis monoklonal
antikor (Light Diagnostic, Millipore, ABD) kullanildi.
Ornekler floresan mikroskopta (Olympus BX50,
Japonya) 20X ve 40X biiylitmede degerlendirildi. En
az iki veya daha fazla sayida hiicrenin tipik elma yesili
floresans verdigi ornekler pozitif olarak kabul edildi.

BULGULAR

Calismaya alinan 264 hastanin 190 (%72)"1
cocuk (0-18 yas), 74 (%28)’u eriskindi (18-86 yas).
Hastalarin ortanca yas1 6.5 (0-86) yildi. Olgularin
111’ kadn (%42), 153’U erkek (%58) hasta idi. Shell-
vial hiicre kiiltiirii teknigi ile 264 diski orneginin 13
(%4.9)’lnde adenoviriis pozitifligi bulundu (Tablo
1). Adenoviriis pozitifligi saptanan hastalarin yedi’si
erkek alti’st kizdir ve aralarinda istatistiksel olarak
anlamli fark yoktu (p>0.05). Adenovirlis shell vial
pozitifligi mevsimsel olarak degerlendirildiginde
ise kis mevsiminde 161 hastanin 7’sinde (%2.65),
ilkbahar mevsiminde 43 hastanin 2’ sinde (%0.75),
yaz mevsiminde 22 hastanin 1’inde (%0.4), sonbahar
mevsiminde 38 hastanin 3’linde (%1.1) pozitiflik tespit
edildi (Tablo 2). En fazla pozitiflik kis mevsiminde

Tablo 1. Adenoviriss shell vial hicre kiltird yontemiyle pozitif saptanan hastalarin 6zellikleri

Hasta No Cinsiyet Yas Orneklerin Toplandigi Donem
1 E 48 ay Kis

2 K 50 ay Kis

3 E 72 ay Kis

4 E 60 ay Kis

5 K 24 ay Kis

6 K 44 ay Kis

7 E 52 ay Kis

8 K 30 ay ilkbahar
9 K 18 ay ilkbahar
10 E 30 ay Yaz

11 E 52 ay Sonbahar
12 K 28 ay Sonbahar
13 E 34 ay Sonbahar

Turk Hij Den Biyol Derg
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Tablo 2. Adenoviris shell vial hiicre kiiltiirii istemiyle gonderilen hastalarin mevsimsel dagilim

Mevsim Pozitif Negatif Toplam
Kis 7 (%2.65) 154 (%58.3) 161
ilkbahar 2 (%0.75) 41( % 15.5) 43

Yaz 1(%0.4) 21 (% 8) 22
Sonbahar 3 (%1.1) 35 (% 13.3) 38
Toplam 13 (%4.9) 251 (% 95.1) 264

Sekil 2. Shell vial hiicre kiiltiirii yonteminde Hep-2 hiicresinde adenoviriis pozitifligi goriinimi

goriilse de adenoviriis shell vial pozitifligi agisindan
mevsimsel olarak anlamli fark yoktu (p>0,05).

TARTISMA

Enfeksiyoz gastroenteritlerde, hastada
malniitrisyon, bagisiklik sistemi sorunlari, yeni dogan,
prematire bebeklerde, organ nakli hastalarinda,
eklem veya kalp kapakgigi protezi olan kisilerde
gastroenterit klinigi agir seyrettiginden mortalite ve
morbiditeyi olumsuz etkilemektedir. Bu nedenlerle
bu olgularda hizli ve giivenilir sekilde laboratuvar
tamisinin koyulmasi mortalite ve morbiditeyi azaltarak

prognozu olumlu etkilemektedir (8, 9).

Adenovirts tanisinda, siklikla diskida rotaviris
antijen  pozitifligini de beraberinde gosteren
immiinokromotografik kaset testler kullanilmaktadir.
Diski orneklerinde adenoviriis pozitifligi lilkemizde

1 80 Turk Hij Den Biyol Derg

farkli sikikta bildirilmektedir. immiinokromotografik
kaset test yontemi ile adenoviris serotip 40 ve 41
insidansim arastiran Isparta merkezli bir calismada;
3206 diski orneginin 102 (%3.2)’sinde adenoviriis
antijeni saptanmistir. Pozitif bulunan hastalarin
%82.3’11 0-5 yas arasi cocuklar oldugu ve olgularin yilin
her mevsiminde benzer siklikta dagildig bildirilmistir
(7). Kocaeli’de vyapilan immunokromotografik
yontemin kullamldigi baska bir calismada; 1069 diski
orneginin %2.9’unda (n=31) adenoviriis saptanmis ve
bu enfeksiyonlarin %52.2’sinin kis aylarinda oldugu
tespit edilmistir (9). Konya ilinden bildirilen baska
bir calismada ise ayn1 yontemle 5156 diski 6rneginin
120 (%2.3)’Unde adenoviral antijenler saptanmistir
(4). Konya’da yapilan yine baska bir calismada ise
ishalli cocuklarda immiinokromotografik kaset testi
ile adenoviriis pozitifligi %10,4 oraninda bulunmustur
(10). Aym ilden bildirilen bu calismalar arasindaki



farkli hasta populasyonu ve kullanilan kromotografik
kaset testin duyarliik ve ozgulliklerinin farkli
Farkl
adenovirus enfeksiyon oranlari, yurtici calismalarda
%4.4-16.2, yurtdisi calismalarda %2.4-22.2 arasinda
degismektedir (11). Bu calismada shell-vial hiicre

olmasindan  kaynaklanabilir. yayinlarda

kilturi teknigi ile orneklerin %4.9’unda pozitiflik
saptandi. Bu oran ulkemizde bildirilen bircok calisma
ile benzer oldugu belirlendi.

Diskida hiicre kiiltliri teknigi ile adenoviriislerin
tespiti ozgullik oran1 kaset testlerden daha yiksek
olup molekiiler testler ile birlikte referans test olarak
kabul edilmektedir. Bununla birlikte kaset testler
bir saat icerisinde sonuc verirken hicre kilturinde
bu siure birkac guni bulabilmesi hucre kiiltirtniin
dezavantajidir. Adenovirls enfeksiyonlarin tanisinda
shell klasik
hiicre kulturiindeki gibi sitopatik etkinin olusmasi

vial yontemiyle virlis izolasyonu
beklenmedigi icin daha erken tani saglamakta, ayrica
floresan-isaretli monoklonal antikorlarin kullanilmasi
virlisun tanimlanmasini kolaylastirmaktadir.
Ancak klasik hiicre kiiltirl ile karsilastirildiginda
duyarliiginin daha disiik (%90’a kars1 %83) oldugu
belirtilmektedir. Bununla birlikte inkibasyon siresi
iki glinden bes giine uzatildiginda duyarliligin arttigini

bildiren calismalar da mevcuttur (6, 12).

Adenoviral AGE sikligi oranlan ile ilgili olarak
ulkemizin cesitli illerinden bildirilen bu farkli oranlarin
en onemli nedeni enfeksiyonun mevsimsel olarak
degisiklik gostermesi, kullanilan yontemin duyarliig:
ve arastirma yapilan bolgenin sosyoekonomik ve
kiiltiirel ozelliklerine bagli olabilir. Bununla birlikte
Ulkemizde adenoviris epidemiyolojisinin tespitinde
hiicre kilturinin kullanildigr arastirmalar azdur.

Adenoviriis enfeksiyonlarinin biiyiik cogunlugu iki

yasin altindaki cocuklarda meydana gelir (8). Yapilan
seroepidemiyolojik calismalar, dort yasin altindaki
cocuklarin cogunlugunun bir kez bu enfeksiyonu
gecirdigini gostermektedir (13). Tuncer ve ark.’nin
(8) adenoviriislere bagli gastroenteritli hastalarla
ilgili yaptig1 bir calismada, en kiicligii 26 ginliik en
bliyligii dort yasinda olmak lizere olgularin %90’1nin
iki yas altinda oldugunu saptanmistir. Bu calismada;
pozitiflik saptanan en biyiik olgu 72 ay, en kiicligi
ise 18 aylikti. Yapilan calismalarda, genel olarak
adenoviral AGE sikliginda cinsiyet acisindan bir fark
olmadig1 bildirilmektedir (7, 8, 10). Jarecki-Khan
ve ark. (14) erkek cocuklarda adenoviris 40 ve 41
enfeksiyonunu kiz cocuklardan iki kat daha yiiksek
oranda bulunmustur. Bu calismada da her iki cinsiyet
arasinda anlamli fark bulunmadi (p>0.05).

Adenovirusyonunden pozitif olgularise calismalarla
uyumlu olarak tum yil boyunca gorilmustir (8, 15).
Kandemir ve ark.’larinin (16) yaptig1 calismada,
en yiksek pozitiflik %8 ile ilkbahar mevsiminde
gorulurken, ulkemizden farkli iki calismada ise en
yiiksek pozitiflik oran1 yaz mevsiminde gorilmistiir
(17, 18). Kanada’ da yapilan calismada ise mevsimsel
(19).
Japonya’da on yili askin bir surede yapilan calismada
en sik kis aylarinda adenoviriis pozitifligi goriilmustir
(20). Bu calismada, adenoviriis pozitifligi en cok kis

olarak farklilk goriilmedigi bildirilmistir

mevsiminde goriilse de adenoviriis pozitifligi acisindan
mevsimsel olarak anlamli fark goriilmedi.

Sonuc olarak gastroenterit vakalarinda enterik
adenoviral etkenin de rutin olarak arastirilmasi
gerektigini disiindiirmekle birlikte altin standart
yontem olan hiicre kiltiru ile yapilan calismamizdan
elde edilen veriler epidemiyolojik verilere katki
saglayacagin diisinmekteyiz.
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Genetic polymorphism of BMP-6 gene (rs267196 and rs267192)
in patients with ankylosing spondylitis

Ozlem OZTOPUZ', Fatma SILANZ?, Ozlem COSKUN', Ayla AKBAL3

ABSTRACT

Objective: Bone morphogenetic proteins (BMPs)
have been documented to be associated with ankylosing
spondylitis (AS) in several populations. The goal of the
present study was to determine the association of the
(BMP-6) gene polymorphism (rs267192 and rs267196)
with AS and to evaluate the relationships between them

based on clinical and laboratory data.

Methods: This study was conducted during August
and November 2013 at the physical therapy and
rehabilitation outpatient clinics of Canakkale Onsekiz
Mart University Research and Practice Hospital. 42
AS patients and 58 healthy controls were checked
with reverse transcription-polymerase chain reaction
(RT-PCR) analysis for BMP-6 (rs267192 and rs267196)
body
erythrocyte

polymorphism. Clinical data as age, gender,
mass index, C-reactive protein (CRP),
sedimentation rate, bath ankylosing spondylitis disease
activity index (BASDAI), and HLA-27 positivity were
assessed. It was evaluated the relationship between the

BMP-6 polymorphism and laboratory findings.

Results: The frequencies of AA, AT, and TT
genotypes for BMP-6 rs267196 were 9.5% (n=4), 38.1%

(n=16), and 52.4% (n=22) in AS patients, and 15.5%

OZET

Amag: Kemik morfogenetik proteinlerinin
(BMP’ler) cesitli populasyonlarda ankilozan spondilit
(AS) ile iliskili oldugu bildirilmistir. Bu calismanin
(rs267192 ve

rs267196) AS ile iliskisini belirlemek ve aralarindaki

amaci, (BMP-6) gen polimorfizminin
iliskileri klinik ve laboratuvar verilerine dayanarak

degerlendirmektir.

Yontem: Bu calisma, Agustos 2013 - Kasim 2013
tarihleri arasinda Canakkale Onsekiz Mart Universitesi
Saglik Uygulama ve Arastirma Hastanesi Fizik Tedavi
ve Rehabilitasyon Polikliniginde gerceklestirilmistir.
42 AS hastasi ve 58 saglikli kontrol BMP-6 (rs267192
ve rs267196) polimorfizmi icin ters transkripsiyon-
polimeraz zincir reaksiyonu (RT-PCR) analizi ile kontrol
edilmistir. Klinik veriler olarak yas, cinsiyet, vicut kitle
indeksi, C-reaktif protein (CRP), eritrosit sedimantasyon
hizi, bath ankilozan spondilit hastalik aktivite indeksi
(BASDAIl) ve HLA-27 pozitifligi arastinlmistir. BMP-6
polimorfizmi ile laboratuvar bulgulan arasindaki iliski
degerlendirilmistir.

Bulgular: BMP-6 rs267196 icin sirasiyla AA, AT ve TT
genotiplerinin sikligi AS hastalarinda %9,5 (n= 4), %38,1
(n= 16) ve %52,4 (n= 22) ve kontrol grubunda %15,5

!Canakkale 18 Mart University, Faculty of Medicine, Department of Biophysic, Canakkale
2Canakkale 18 Mart University, Faculty of Medicine, Department of Medical Genetic, Canakkale
3Canakkale 18 Mart University, Faculty of Medicine, Department of Physical Medicine and Rehabilitation, Canakkale

iletisim / Corresponding Author : Ozlem OZTOPUZ

Canakkale 18 Mart Universitesi Tip Fakiiltesi, Biyofizik Ana Bilim Dali, Canakkale - Tiirkiye
+90532 585 11 12 E-posta/E-mail : ozlemoztopuz@yahoo.com.tr

Tel :

Kabul Tarihi / Accepted :

Oztopuz O, Silan F, Coskun O, Akbal A. Genetic polymorphism of BMP-6 gene (rs267196 and rs267192) in patients with ankylosing spondylitis.

Turk Hij Den Biyol Derg, 2019; 76(2): 183-194

Turk Hij Den Biyol Derg, 2019; 76(2): 183 - 194

Gelis Tarihi / Received : 24.07.2018
19.12.2018

183



184

(n=9), 44.8% (n=26), and 39.7% (n=23) in controls
respectively. BMP-6 rs267196 A allele carriers (versus
T ancient allele) had 1.4-fold higher risk and rs267192
T allele carriers (versus C ancient allele) had 1.08-fold
higher risk for AS. There was no significant difference
between AS and control groups in terms of age, gender
and BMI. The CRP and sedimentation levels of the AS
group were significantly higher than the control group
(p <0.001).

Conclusion: Although some studies have suggested
BMP-6 polymorphisms as a possible risk factor for
AS, BMP-6, rs267196 and rs267192 alleles were not

associated with the disease risk in this study groups.

Key Words: (AS),

polymorphism, bone morphogenetic protein 6 (BMP-6)

Ankylosing  spondylitis

(n =9), %44,8 (n= 26) ve %39,7 (n = 23) bulunmustur.
BMP-6 rs267196 A allel taswyicilar (T alelline kars1) 1,4
kat daha yiiksek risk ve rs267192 T allel tasiyicilar (C
alelline kars1) AS icin 1,08 kat daha yiiksek risk tasidig
gorulmustur. AS ile kontrol gruplarn arasinda yas,
cinsiyet ve BMI degerleri agisindan anlamli bir fark
bulunmamistir. AS grubunun CRP ve sedimantasyon
diizeyi kontrol grubundan anlamli olarak yiiksek oldugu
goriilmistir (p <0,001).

Sonug: Bu calismalar sonucunda; BMP-6 polimorfizmi
AS icin olast bir risk faktori olarak onerilmesine
ragmen BMP-6, rs267196 ve rs267192 allelleri calisma

grubumuzdaki hastalik riski ile iliskili bulunmamistir.

Anahtar  Kelimeler: Ankilozan spondilit (AS),

polimorfizm, kemik morfogenetik proteini (BMP-6)

INTRODUCTION

Ankylosing spondylitis (AS) is a highly heritable
chronic inflammatory disease, which leads to the
fusion of sacroiliac and intervertebral joints (1).
The disease, which causes AS patients to suffer
from a decreased quality of life, is observed more
frequently in people at the age of 15 through 35 years
and more common in male than female patients.
Although the pathophysiology of AS is unknown,
it is considered as a polygenic disease. Studies
intended to reveal its mechanism have focused on
the identification of pathogenic factors, mediators of
inflammation and regulators of the disease process.
Inflammation caused by the interaction of genetic
factors along with various environmental factors is
thought to cause damage to the synovial membrane,
bones, enthesis sites, and extraarticular tissues such
as eye and gastrointestinal mucosa (2). Genetics
of AS is advancing rapidly and contributes to our
understanding of the etiopathogenesis of the disease.
The contribution of genetic effects to the pathogenesis
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of AS is greater than to other autoimmune-related
diseases, such as systemic lupus erythematosus (SLE)
and rheumatoid arthritis (RA). To date, > 40 genetic
variants have been identified, including (human
leukocyte antigen) HLA alleles, such as HLA-B27,
which affect the risk of developing AS (3). HLA-B27
is the major genetic risk factor and biological marker
for AS and more than 80% of cases are positive for
the HLA-B27, but many studies suggest that AS is
kept under the control by multiple modifier genes
and gene-gene interactions (1, 4). Genes regulating
the pathogenesis of the disease include HLA-B27,
ERAP1 (endoplasmic reticulum amino peptidase 1),
IL-23 R (interleukin23 receptor), IL-1R2 (interleukin
receptor 1, type 2), and ANTXR2 (anthrax toxin
receptor), also known as capillary morphogenesis
protein 2 (CMG2) (3, 5). There is strong evidence on
the role of the IL-23 pathway in the pathogenesis of
AS. Other pathways associated with AS include the
innate and adaptive immune cell differentiation and



activation of the peptide and gut microbiota. The
determination that patients with AS have a different
intestinal microbiome is consistent with the theories
arising from IL-23-induced interactions between the
intestinal microbiome and the host immune system
(3).

Genetic studies have developed considerably
over the last century and genetic-based approaches
to understanding human diseases are changing
with technological bone

development. Besides,

morphogenetic proteins (BMPs) are a group of
inflammatory molecules and involved in the
superfamily of transforming growth factor-8

(TGF-B). BMPs are synthesized from large dimeric
the
molecules and C-terminal peptides are bound to

proteins in cytoplasm. Highly conserved
the membrane receptor in target cells and released
into extracellular tissues (6). They can induce tissue
development and joint morphogenesis participate in
embryonic development, cell line determination and
osteoblastic differentiation in many aspects(7). BMPs
are important growth factors for cartilage and bone
homeostasis and may cause chondrocyte hypertrophy,
which causes joint fusion and plays a role remodelling
in AS joints. Clinical studies have suggested that
there is a relationship between skeletal system
diseases, BMP pathway and inflammatory process
(8). BMP-6 is incorporated into the inflammatory
period and promotes osteoblast differentiation from
mesenchymal stem cell (9). BMP-2 and BMP-7 have
been reported to be overproduced in AS patients. The
mechanism of new bone formation in AS is not fully
described and it appears that BMP plays an significant
role in spinal ankylosis and possibly in a therapeutic
target (10). Single nucleotide polymorphisms (SNPs)
within BMP-6 are related to ossification. There are
few studies on BMP-6 polymorphisms in patients
with AS (4, 11, 12). In the Korean society, a large
sample study by Joo et. al. (4), showed that BMP-
6 gene polymorphism was related to radiographic
progression in patients suffering from AS. BMP levels
have been showed to vary in AS patients. Some

studies reported increased BMP levels in the sera of
AS patients, while others level no increase (10, 12).
Besides, some SNPs are thought to be associated with
its diagnosis, progress, and identification of its risks
(13). The aim of this study was to investigate the
role of BMP-6 polymorphism (rs267192 and rs267196)
in patients with AS and to evaluate the relationships
between them based on clinical and laboratory data.

MATERIAL and METHOD

In this case-control study, 42 patients with AS
were recruited from the Department of Physical
Medicine and Rehabilitation at Canakkale Onsekiz
(COMU)
Hospital, using the Assessment of Spondyloarthritis

Mart University Research and Practice
International Society (ASAS) criteria (14). Clinical data
included age, gender, body mass index, C-reactive
protein (CRP), erythrocyte sedimentation rate, Bath
Ankylosing Spondylitis Disease Activity Index (BASDAI),
and HLA-27 positivity. 58 controls were selected from
the healthy patients, who were negative according
to the AS diagnostic criteria. Ethical approval
was received from the local ethics committee of
Canakkale Onsekiz Mart University (Date: October 31,
2013 Ref#: 050.99-317). Written informed consents
were obtained from all the participants.

Genotyping Assay

Peripheral blood samples were collected in
EDTA-containing tubes and stored at -20 °C until the
analysis. DNA was isolated from the blood samples by
spin colon method with the High Pure PCR Template
Preparation Kit (Roche). To examine BMP-6 (rs267192
and rs267196) polymorphism, the total reaction, 10
pL, consisted of a specific primer probe (LIGHTSNIP
BMP-6, rs267196 (Cat#: 07414161001- TIB MOLBIOL
GmbH) and RS267192 (Cat#: 07414145001 TIB MOLBIOL
GmbH), FastStart DNA Master HybProbe master mix
(cat#:12239272001-Roche) and DNA. Quantitative
Real-Time PCR outline was monmitored using a
Light Cycler 2.0 (Roche, Germany). Denaturation
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was performed at 95°C for 10 min, quantitation
was carried out with 45 cycles at 95°C for 10 sec,
60°C for 10 sec, and 72°C for 15 sec, and melting
was conducted at 95°C for 20 sec, 40°C for 20 sec
and 85°C in 0.2 continuous mode, with cooling at
40°C. A and T alleles for rs267192, C and T alleles
for rs267196 were analyzed with the melting curve
analysis at channel 530 after the employment of RT
PCR. The study was carried out in Canakkale Onsekiz
Mart University, Faculty of Medicine, Medical Genetic
Laboratory.

Statistical analysis

The SPSS (Statistical Packages of Social Sciences,
SPSS for Windows, Version 20.0, Chicago, IC, USA)
was utilized for data analysis. Mean, standard
deviation, median, minimum and maximum values,
frequency, and percentage were used to present
the descriptive data. To analyze the data, the
parametric Independent Samples t-test and ANOVA
test and the non-parametric Mann-Whitney U test
and Kruskal Wallis Variance Analysis test were used
according to the results of the tests of normality
n<50, Shapiro-Wilk).
Chi-square test was used to analyze the categorical

(n>50, Kolmogorov-Smirnov,

data. Kolmogorov Smirnov-Z test was used to reveal
the differences in HLA-B27 positivity in consideration
of the BMP-6 (rs267196 and rs267192 genotypes).
A p-value below 0.05 was considered statistically
significant.

The major allele frequency model of rs267192 and
rs267196 polymorphism has been taken as a reference
for the association of AS with SNP alleles. OR value
and 95% confidence intervals were calculated for the
reference allele of the predicted minor allele that
might be associated with the disease.

In the studied groups, homozygous genotypes
common to the control group were identified and
taken as a reference, and the association of AS with
SNP genotypes was performed. OR values and 95%
confidence intervals were calculated in consideration
of the dominant mode (e.g., GT + TT and GG) Medcalc
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statistical software program. The relationship
between the scores of BASDAI was investigated by

correlation analyses.

RESULTS

Demographic and clinical features of the AS and
control group are shown in Table 1, 2. No significant
differences between AS and control groups were
observed in terms of age, gender, and BMI values. Male
and female participants in the AS group accounted
for 61.9% and 16%, respectively, while 48.3% of the
control group was male and the remaining 51.7% was
female. CRP and sedimentation level of the AS group
was significantly higher than that of the control group
(p<0.001).

We genotyped two polymorphisms of BMP-6
(rs267192 and rs267196) in the 42 patients with
AS and 58 control subjects. p and OR values were
calculated to correlate the AS and SNP alleles. The
frequencies of alleles and genotypes of BMP-6 were
evaluated (rs267196 and rs267196) by allele counting
methods (Figure 1).

In the control group, nine participants (15.5%) were
homozygous for the BMP-6 rs267196 (AA genotype), 26
(44.8%) were heterozygous (AT genotype), while no
mutation (TT genotype) was detected in 23 (39.7%).
In the AS group, the breakdown of the AA, AT, and TT
genotypes was 4 (9.5%), 16 (38.1%), and 22 (52.4%),
respectively (Table 3).

The BMP-6 rs267196 allele frequencies for A and
T alleles in AS group were calculated to be 28.6%
(n=24) and 71.4% (n=60), respectively (Figure 2). The
allele frequencies in the control subjects, on the
other hand, were found to be 45.8% (n=44) and 54.2%
(n=52), respectively. The T wild allele frequency
was similar in the two groups (p=0.58, OR=1.40, Cl
(95%)=0.43 - 4.51). BMP-6 rs267192 allele frequencies
for C and T alleles in AS group were 74.4% (n= 64) and
25.6% (n=22), respectively, whereas C and T allele
frequencies in the control group subjects accounted



Table 1. Demographic and clinical characteristics of the participants

AS group (n=42)

Control group (n=58)

Variables Median Median p value
Mean + SD Mean * SD
(Min-Max) (Min-Max)

Age (years) 40.1449.36 38.50 (25.00-60.00) 38.47+8.60 38.00 (23.00-57.00) 0.399*
BMI (kg/m?) 27.37+5.57 26.90 (18.00-44.00) 26.21+3.43 25.75 (20.00-35.00) 0.245**
CRP (mg/L) 1.11£1.14 0.94 (0.10-7.05) 0.30£0.16 0.28 (0.10-0.80) <0.001*
Sedimentation (mm/h) 32.05+20.02 30.00 (7.00-79.00) 13.55+7.09 13.50 (2.00-35.00) <0.001*
BASDAI 3.52+1.95 3.55 (0.00-8.10)

BASDAI: Bath ankylosing spondylitis activity index
p*: Mann-Whitney U test

**: Independent Samples t-test

SD: Standard deviation

-: BASDAI determined only in AS group

Table 2. The number and percentage of gender in the study groups, HLA-B27 positive and negative number percentages in

the AS patient group

Variables AS group (n=42)% Control group (n=58) % p value
Male 26 (61.9) 28 (48.3) 0.252
Female 16 (38.1) 30 (51.7)
HLAB27
HLAB27 Positive 33 (80.5)
HLAB27 Negative 8 (19.5)
p: Chi-square test, -: HLAB27 was determined only in the AS group.
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Figure 1. Positive (A) and negative (B) reaction for BMP-6 (rs267196) genotype
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Table 3. Demographic and clinical characteristics of the participants

BMP-6 rs267196

AA
AT
T

Odds Ratio

Cl (95%)

BMP-6 rs267192

AS Group (n=42) % Control Group (n=58) %

4(9.5) 9 (15.5)
16 (38.1) 26 (44.8)
22 (22) 23 (39.7)
24 (28.6) 44 (45.8)
60 (71.4) 52 (54.2)
0.58
1.40
0.43 to 4.51

AS Group (n=42) % Control Group (n=58)%

cc 22 (50) 33 (56.9)
CcT 18 (40.9) 22 (37.9)
T 2 (4.5) 3(5.2)
C 64 (74.4) 88 (75.9)
T 22 (25.6) 28 (24.1)
P 0.81
Odds Ratio 1.08
Cl (95%) 0.57 to 2.06
Med calc statistical software p<0.0
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for 75.9% (n=88) and 24.1% (n=28), respectively
(p=0.81, OR=1.08, 95% CI =0.57 to 2.06) (Table 3).

We analyzed the relationship between clinical
findings (Sedimentation, CRP, BASDAI score) and BMP-
6 rs267196 and BMP-6 rs267192 genotypes among AS
patients (Table 4). The between-group differences
in sedimentation and CRP level were not found
significant statiscally (p>0.05).

We further analyzed the association between the
values of HLA-B27 positive vs. negative AS patients
and BMP-6 polymorphisms (Table 5). In the HLA-B27
positive group, 2 participants (50%) were homozygous
(AA genotype), 12 (75%) were heterozygous (AT

genotype), whereas 19 (90.5%) were observed to have

no mutation (TT) genotype for the BMP-6 rs267196.
In the HLA-B27 negative group, the distribution of
the AA, AT, and TT genotypes were 2 (50%), 4 (25%),
and 2 (9.5%), respectively (p=0.147), whereas the
genotypic distributions of (BMP-6 rs267192) between
the CC, CT, and TT in the HLA-B27 positive group were
19 (90.5%), 13 (72.2%) and 1 (50%) respectively (Table
5; p=0.147).

DISCUSSION

AS is a chronic and progressive disease with still
gray areas in the etiology (2). The knowledge about
the pathogenesis of AS is limited. Studies intended

Table 4. Differences in sedimentation, CRP, and BASDAI among AS patients ranked by BMP-6 rs267196 and BMP-6 rs267192

genotypes

Sedimentation (mm/h) CRP (mg/L) BASDAI

Variables Median Median Median
Mean + SD Mean + SD Mean + SD
(Min-Max) (Min-Max) (Min-Max)

BMP-6 rs267196
AA 14.08+11.78  10.00 (5.00-50.00) 0.50+0.55 0.37 (0.10-2.14)  2.43+1.49 2.20 (1.00-4.30)
AT 21.29+18.35  15.00 (4.00-79.00) 0.59+0.61 0.42 (0.10-3.16)  2.91x1.64 2.80 (0.00-5.60)
T 23.39+16.06  17.50 (2.00-62.00) 0.72+1.07 0.37 (0.10-7.05)  4.16x2.07 3.95 (0.90-8.10)
p value 0.514* 0.674* 0.072*
BMP-6 rs267192
cc 21.60+15.37  16.00 (2.00-62.00) 0.65+0.99 0.34 (0.10-7.05)  4.16x2.07 3.95 (0.90-8.10)
CcT 21.20+18.64  15.00 (4.00-79.00) 0.65+0.65 0.42 (0.10-3.16)  2.72+1.64 2.40 (0.00-5.60)
T 19.20+17.96  16.00 (5.00-50.00) 0.45+0.38 0.37 (0.10-1.10)  3.60+0.99 3.60 (2.90-4.30)
p value 0.581* 0.663* 0.065**

BASDAI: Bath ankylosing spondylitis activity index, SD: Standard deviation, p*: Kruskal Wallis Variance Analysis test, **:

ANOVA test
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Table 5. Difference in HLA-B27 positivity according to the BMP-6 rs267196 and rs267192 genotypes

Variables AS HLAB27 p value
AS HLAB27 (+) AS HLAB27(-)
BMP-6 rs267196
n (%) n (%)
AA 2 (50.0) 2 (50.0) 0.147
AT 12 (75.0) 4 (25.0)
T 19 (90.5) 2 (9.5)
BMP-6 rs267192
cc 19 (90.5) 2 (9.5) 0.147
CcT 13 (72.2) 5 (27.8)
T 1 (50.0) 1 (50.0)

p: Kolmogorov Smirnov-Z test

to reveal its mechanism have focused on the
identification of the pathogenic factors, the mediators
of the inflammation and regulators of the disease
process (15, 16). To understand the pathophysiology
of this disease, prevention-oriented efforts and
management of acute treatment strategies are very
important in terms of development. Biochemical
and genetic findings have been widely used in the
clinical diagnosis of patients with AS. Therefore,
a considerable number of recent studies have
investigated the laboratory findings on AS in different
societies (13, 17, 18). In recent years, there have
been very rapid advances in genetic factors that shad
light on the aetiopathogenesis of AS (19). In a study
on the identification of multiple risk variants for AS
by genotyping immune-related loci, 13 new risky loci
and 12 additional AS-associated haplotypes at 11
loci were identified (1). The present research is the
first study demonstrating the relationship between
the susceptibility to AS and BMP-6 polymorphisms
(rs267192 and rs267196).
contribute to the efforts intended for early diagnosis

This study aimed to

of the disease and possible effective treatments by

190

Turk Hij Den Biyol Derg

detecting these SNPs and identifying these genetic
markers.

There are still no commonly known serum
biomarkers to monitor the disease’s activity and
functional status in patients with AS other than the
related CRP and sedimentation level. The CRP and
sedimendation levels in the AS group significantly
increased in this study (p<0.001). Similarly, in a
previous study, CRP, neutrophil count, and platelet
values were found significantly higher in AS patients
than in the control group (20).

Additionally,
between the participants’

the
genetic profiles and

we analyzed relationship
hematological parameters. The differences between
BMP-6 rs267196 and rs267192 which were observed
in sedimentation and CRP levels were not found
significant (p>0.05) (Table 4). In another study having
determined similar results with the present study,
Chaouch et al. (18) reported that genetic profile
distribution by hematological parameters did not
yield a significant difference between the groups with
normal genotype and risk genotype. However, the
BASDAI index was found to be statistically significant



in individuals with AA, AT, TT genotype in rs267196
and with CC, CT, TT genotype in rs267196 (p<0.05)
(Table 4).

BMPs have an important role in bone development
and formation (21). In the presence of BMPs, the
precursor cells differentiate into chondrocytes first,
then the cartilage structure is built and eventually
Furthermore,
determined in hypertrophic chondrocytes (21). BMP-

the bone is formed. they were
6 messenger RNA is localized in hypertrophic cartilage
and BMP-6 plays a crucial part in the maintenance
and repair of human articular cartilage. Therefore,
polymorphisms of BMP-6 are very likely to involve
in the regulation of the bone system and necessary
for bone metabolism and induce ectopic bone
development, pulmonary hypertension in sickle cell
and breast cancer growth and progression (4). This
study aimed to determine the relationship between
BMP-6 gene polymorphism and disease activity in the
patients with AS, who were male and female subjects
with no additional comorbidities. Up to now, no study
has been conducted to investigate BMP-6 (rs267192
and rs267196) polymorphisms and disease activity in
Turkish patients with AS.

Sofar alarge number of research articles have been
published about BMPs. Ashley et al. (22) investigated
the relationship between ACVRL1, BMPR2, and BMP-6
gene polymorphisms and pulmonary hypertension of
the TGFB family. They found out that genes in the
TGFB pathway contributed to sick cell pathophysiology
independently; besides, SNPs of ACVRL1, BMP-6, and
ADRB1 genes were also revealed to contribute to
pulmonary hypertension development according to the
regression model with hemoglobin and age statiscally.
In our study, no statistically significant relationship
was obtained between BMP-6 (rs267192 and rs267196)
polmorphisms in AS patients in comparison to the
healthy group. The allele frequencies of BMP-6
rs267192 and rs267196 were similar among AS patients
and controls. Contrarily, in a study on AS with BMP-
6, a relationship was observed between an increased
risk of development of syndesmophyte and initial

bone formation (4). Further, Joo et al. examined (4)
SNPs of genes associated with bone formation, most
of which were associated with WNT and BMPs, among
them, risk alleles in rs270378 and rs1235192 in BMP-
6 were found to increase the risk of syndesmophyte
formation in AS patients. The study by Yan et al.
(23) investigated whether BMP-2 is a gene that may
cause susceptibility to ossification and found that TG
and AT genotype polymorphism was related to the
development of posterior longitudinal ligament in
their study group.

The present study revealed little difference
between the patients with AS and the controls in
terms of genotype frequencies of the BMP-6 rs267196.
No statistically significant difference was observed
in the distribution of the rs267196 genotypes in
the AS patients. The frequencies of the AA and AT,
TT genotype of BMP-6 (rs267196) were higher in
the AS patients than in the controls. The genotype
frequencies of BMP-6 (rs267196) AA homozygotes
were found higher in AS patients in comparison to TT
homozygotes. Similarly, TT homozygotes were also
realized to be higher in the patients when compared
to AT heterozygotes. In addition, AA homozygotes
in comparison with AA and AT genotypes were
demonstrated to be higher in the controls than in
the patients. Compared to the normal genotype, the
risk of disease was discovered to increase 1.4 times
for people with AA homozygous mutant genotype
vs. TT homozygote. Since the OR value was greater
than one, it was predicted that both loci could be
associated with AS-induced risks; however, p value
was not considered to be statistically significant
(p>0.05) (Table 3).

Similar studies are available in the related
literature, which evaluate the role of HLA-B27 in AS
(24, 25). There is evidence that HLA-B27 mutation
has many implications in the pathogenesis of
spondylarthritis and AS (26). It is accepted that the
incidences of the disease are correlated with the
HLA-B27 frequency in the geographical area studied
and that patients who carry the HLA-B27 gene in their
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blood are more susceptible to this disease. However,
some HLA-B27 negative patients too may develop the
disease (27). Detection of the non-HLA-B27 genetic
factors that are thought to be associated with AS will
expose the pathogenesis of the disease (28). In this
study, while HLA-B27 positivity was 90.1%, HLA-B27
negative cases accounted for 19.1%. Khan claimed
that 8% of the Northwestern European population
had HLA-B27 and more than 90% of AS patients have
this gene (29). Similiarly, Cauli found that HLA-B27
molecules in patients with AS had greater expression
than in healthy subjects (30).

Recently some genetic investigations have been
carried out to pinpoint the risk of SNP in patients
with AS. In the study conducted by Wang over
1150 controls and 797 patients of a Taiwan, ERAP1
variants of rs27037 polymorphism were shown to be
associated with the risk of AS disease (31). Similarly,
Chaouch and Ulug found an association between
rs267196 and a vascular necrosis and osteonecrosis in
patients suffering from SCA (18, 32). However, as for
rs267196 and rs267192 of BMP-6 gene, no significant
associations were found in AS patients. In a study over
100 healthy and 100 patient subjects selected from a
Central Anatolia, the relationship between HLA-B27,
MEFV mutations and ERAP1 polymorphism was shown
to play an important role in the pathogenesis of AS
(33). The rs3213120, rs11209026, and rs30187 SNPs in
the IL12B, IL23R, and ERAP1 genes were studied in AS
patients and healthy control group and the possible
association of AS disease with these gene regions was
analyzed and the rs30187 polymorphism in the ERAP1
gene region and the frequency of heterozygote (CT)
alleles were found to be statistically significant in the
patients with AS in comparison to the control group (p
=0.033, OR: 2.1, 95% Cl: 1.2-3.7) (33). In the present
study, BMP-6 (rs267192 and rs267196) polymorphism
heterozygote and homozygous allele frequencies were
not observed to be statistically significant. Temel
(34) investigated the association between AS patients
with SS and IL-23R gene polymorphism. In terms of
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the gene polymorphism of IL-23, the comparison of
AS patients and control group yielded an increase
in the frequency of rs10889677 mutant genotype
(AA) and a decrease in the frequency of rs11209032
mutant type (AA) (p values were 0.023 and <0.001,
respectively). It found that, rs11209032 genotype may
be associated with the development of SS in patients
with AS. Akbulut et al., (35) performed genotyping
of rs27037 polymorphism in order to determine the
genetic risk susceptibility of AS in Malatya, Turkey.
They found no association between AS and rs27037
polymorphism. Although the OR value of the T allele
was determined to be 1.06 (95% OR = 0.69-1.65), the
rs27037 polymorphism could not be associated with
the risk of disease due to the p value of 0.776. In
the study by Chen et al. (36) they investigated the
relationship between polymorphism in the ERAP1
gene. The ERAP1 gene polymorphism was found to
have a great contribution to the formation of AS. On
the other hand, it was demonstrated by Zhang et al.
(37) in a study conducted over 602 patients and 619
controls from an Asian group in 2013 that rs27037
polymorphism was not associated with the risk of AS
disease.

The current study also analyzed the relation
between HLAB27 and rs267196 and rs267192 to
understand the gene-gene interaction and revealed
no significant relationship between gene-gene
interaction between HLA-B27 and those SNPs
(p=0.147) (Table 5). Evans et al. (38) observed strong
evidence for gene-gene interaction between HLA-B27
and rs4349859, rs30187 in ERAP1 (p= 7.3x10-6).

In conclusion; it was seen that the BMP-6 gene is
a possible risk factor for the progress of AS. This is
the first study to investigate BMP-6 polymorphism in
this region, where AS disease is very common. More
representative results can be obtained by studying
more patients and comparing results from different
ethnic groups. Besides, more extensive studies are
needed to demonstrate the biological role of BMP-6
in the development of ankylosis in humans with AS.



ACKNOWLEDGMENT
This study was supported by Canakkale Onsekiz Mart University Scientific Research Projects with project

number TSA-2014-303.

REFERENCES

la

Cortes A, Hadler J, Pointon JP, Robinson PC,
Karaderi T, Leo P, et al. Identification of multiple
risk variants for ankylosing spondylitis through
high-density genotyping of immune-related loci.
Nature genetics, 2013;45(7):730.

Cosan F, Gul A. Ankilozan spondilit patogenezi.
Turkiye Klinikleri J Int Med Sci, 2007;3(25):13-9.

Brown MA, Kenna T, Wordsworth BP. Genetics of
ankylosing spondylitis-insights into pathogenesis.
Nat Rev Rheumatol, 2016;12(2):81-91.

Joo YB, Bang SY, Kim TH, Shim SC, Lee S,
Joo KB, et al. Bone morphogenetic protein 6
polymorphisms are associated with radiographic
progression in ankylosing spondylitis. PloS One,
2014;9(8):e104966.

Burton PR, Clayton DG, Cardon LR, Craddock N,
Deloukas P, Duncanson A, et al. Association scan
of 14,500 nonsynonymous SNPs in four diseases
identifies autoimmunity variants. Nat Gen,
2007;39(11):1329.

Grgurevic L, Christensen GL, Schulz TJ, Vukicevic
S. Bone morphogenetic proteins in inflammation,
glucose homeostasis and adipose tissue energy
metabolism. Cytokine & Growth Factor Rey,
2016;27:105-18.

Liao H, Lin Y, Tsai C, Chou T. Bone morphogenetic
proteins and dickkopf-1 in ankylosing spondylitis.
Scand J Rheumatol, 2018;47(1):56-61.

Baldwin C, Nolan VG, Wyszynski DF, Ma Q-L,
Sebastiani P, Embury SH, et al. Association of
klotho, bone morphogenic protein 6, and annexin
A2 polymorphisms with sickle cell osteonecrosis.
Blood, 2005;106(1):372-5.

Mahmoud A, Fayez D, Gabal MMA, Hamza SMH,
Badr T. Insight on bone morphogenetic protein
7 in ankylosing spondylitis and its association
with disease activity and radiographic damage.
Electronic Physician, 2016;8(7):2670.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Chen HA, Chen CH, Lin YJ, Chen PC, Chen WS,
Lu CL, et al. Association of bone morphogenetic
proteins with spinal fusion in ankylosing spondylitis.
J Rheumatol, 2010;37(10):2126-32.

Jane Jr JA, Dunford BA, Kron A, Pittman DD, Sasaki
T, Li JZ, et al. Ectopic osteogenesis using adenoviral
bone morphogenetic protein (BMP)-4 and BMP-6
gene transfer. MolTher, 2002;6(4):464-70.

Wendling D, Cedoz JP, Racadot E, Dumoulin G.
Serum IL-17, BMP-7, and bone turnover markers
in patients with ankylosing spondylitis. Joint Bone
Spine, 2007;74(3):304-5.

Akbulut E, Erdemir A, Ozgen M, Baskin Y, Giilec F,
Turgut Balik D. Genotyping and analysis of rs27037
polymorphism for ankylosing spondylitis. Sigma J
Eng Nat Sci, 2015;6(1):117-25

van der Linden S, Brown M, Kenna T, Maksymowych
W, Robinson P. Ankylosing spondylitis. In: Firestein
G, Budd R, Gabriel SE, Mclnnes IB, O’Dell J, eds.
Kelley and Firestein’s Textbook of Rheumatology.
10th ed. Amsterdam: Elsevier, 2017.

Dakwar E, Reddy J, Vale FL, Uribe JS. A review
of the pathogenesis of ankylosing spondylitis.
Neurosurg Focus, 2008;24(1):E2. doi: 10.3171/
FOC/2008/24/1/E2.

Kim TH, Uhm WS, Inman RD. Pathogenesis of
ankylosing spondylitis and reactive arthritis. Curr
Opin Rheumatol, 2005;17(4):400-5.

Na KS, Kim TH, Rahman P, Peddle L, Choi CB, Inman
RD. Analysis of single nucleotide polymorphisms
in toll-like receptor 4 shows no association with
ankylosing spondylitis in a Korean population.
Rheumatol Int, 2008;28(7):627-30.

Chaouch L, Kalai M, Jbara MB, Chaabene AB, Dar-
ragi |, Chaouachi D, et al. Association between
rs267196 and rs267201 of BMP6 gene and osteonec-
rosis among sickle cell aneamia patients. Biomed
Pap Med Fac Univ Palacky Olomouc Czech Repub,
2015;159(1):145-9.

Turk Hij Den Biyol Derg

193



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

194

Brown MA, Kenna T, Wordsworth BP. Genetics of
ankylosing spondylitis—insights into pathogenesis.
Nat Rev Rheumatol, 2016;12(2):81.

Askin A. Ankilozan spondilit hastalarinda nétrofil/
lenfosit orani, trombosit/lenfosit orani ve ortalama
trombosit hacminin degerlendirilmesi. Cukurova
Med J, 41(3):479-84.

Lories RJ, Luyten FP. Bone morphogenetic protein
signaling in joint homeostasis and disease. Cytokine
& Growth Factor Rev, 2005;16(3):287-98.

Ashley Koch AE, Elliott L, Kail ME, De Castro LM,
Jonassaint J, Jackson TL, et al. Identification of
genetic polymorphisms associated with risk for
pulmonary hypertension in sickle cell disease.
Blood, 2008;111(12):5721-6.

Yan L, Chang Z, Liu Y, Li Y, He B, Hao D. A single
nucleotide polymorphism in the human bone
morphogenetic protein-2 gene (109T> G) affects
the smad signaling pathway and the predisposition
to ossification of the posterior longitudinal ligament
of the spine. Chin Med J, 2013;126(6):1112-8.

McHugh K, Bowness P. The link between HLA-B27
and SpA—new ideas on an old problem. Rheumatol,
2012;51(9):1529-39.

Akbal A, Resorlu H, Gokmen F, Savas Y, Zateri C,
Sargin B, et al. The relationship between C-reactive
protein rs3091244 polymorphism and ankylosing
spondylitis. Int J Dis, 2016;19(1):43-8.

Tam LS, Gu J, Yu D. Pathogenesis of ankylosing
spondylitis. Nat Rev Rheumatol, 2010;6(7):399.

Wolf J, Fasching P. Ankylosing spondylitis. Wien Med
Wochenschr, 2010;160(9-10):211-4.

Cay HF, Kacar C. Ankilozan spondilit epidemiyolojisi.
Turkiye Klinikleri J Immunol- Rheumatol Special
Topics, 2011;4(1):1-6.

Khan MA. Remarkable polymorphism of HLA-B27: an
ongoing saga. Curr Rheumatol Rep, 2010;12(5):337-
41.

Cauli A, Dessole G, Fiorillo M, Vacca A, Mameli A,
Bitti P, et al. Increased level of HLA-B27 expression
in ankylosing spondylitis patients compared with
healthy HLA-B27-positive subjects: a possible
further susceptibility factor for the development of
disease. Rheumatol, 2002;41(12):1375-9.

Turk Hij Den Biyol Derg

31.

32.

33.

34.

35.

36.

37.

38.

Wang CM, Ho HH, Chang SW, Wu YJ, Lin JC, Chang
PY, et al. ERAP1 genetic variations associated
with HLA-B27 interaction and disease severity
of syndesmophytes formation in Taiwanese
ankylosing spondylitis. Arthritis Research Ther,
2012;14(3):R125.

Ulug P, Vasavda N, Awogbade M, Cunningham J,
Menzel S, Thein SL. Association of sickle avascular
necrosis with bone morphogenic protein 6. Ann
Hematol, 2009;88(8):803-5.

Pekacar FS, Akdogan A, Hayran M, Colak R,
Yilmaz E. Ankilozan spondilit ile HLA-B27, MEFV
gen mutasyonlari, ERAP1, IL12B ve IL23R gen
polimorfizmleri arasindaki iliski. Turk Biyokimya
Derg, 2014;39(4),482-7.

Temel S. Primer sjogren sendromu, ankilozon
spondilit ve ankilozan spondilitle birlikte sjogren
sendromu tanili hastalarda IL 23 reseptor gen
polimorfizminin karsilastinlmasi. Tipta Uzmanlik
Tezi, Pamukkale Uni Tip Fak ic Hast ABD, 2014.

Akbulut E, Erdemir A, Ozgen M, Baskin Y.
Genotyping and analysis of rs27037 polymorphism
for ankylosing spondylit. Sigma J Eng & Nat Sci,
2015; 6(1): 117-125.

Chen R, Yao L, Meng T, Xu W. The association
between seven ERAP1 polymorphisms and
ankylosing spondylitis susceptibility: a meta-
analysis involving 8,530 cases and 12,449 controls.
Rheumatol Int, 2012;32(4):909-14.

Zhang Z, Dai D, Yu K, Yuan F, Jin J, Ding L, et al.
Association of HLA-B27 and ERAP1 with ankylosing
spondylitis susceptibility in Beijing Han Chinese.
HLA, 2014;83(5):324-9.

Evans DM, Spencer CC, Pointon JJ, Su Z, Harvey
D, Kochan G, et al. Interaction between ERAP1
and HLA-B27 in ankylosing spondylitis implicates
peptide handling in the mechanism for HLA-B27 in
disease susceptibility. Nat Gen, 2011;43(8):761.



Arastirma Makalesi/Original Article
Makale Dili “Ingilizce”/Article Language “English”

Turk Hijyen ve Deneysel Biyoloji Dergisi

Western blot assay of anti-Echinococcus granulosus antibody
positive serum samples by indirect haemagglutination method
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ABSTRACT

Objective: Cystic echinococcosis (CE) is a zoonotic
disease mainly caused by the larvae of Echinococcus
granulosus which is common in rural areas in Turkey.
A multidisciplinary approach consisting of clinicians,
radiologists and microbiologists is required for the proper
diagnosis of the disease. Enzyme-linked immunosorbent
(ELISA) (HA)
tests are preferred in the primer diagnosis of cystic

assay and indirect hemagglutination
echinococcosis (CE), while western blot (WB) is used to
confirm the disease. However the use of serologic tests
alone in diagnosis and follow-up of the disease is not
recommended due to variable sensitivity and specificity
rates and multiple serologic tests are required for
appropriate diagnosis. In this study, it was aimed to
compare the test results of patients sera sent to Gazi
University Medical Faculty Microbiology Laboratory,
between December 2015 and December 2016, with
the preliminary diagnosis of CE, by WB test after those
titrated with IHA. It is also aimed to determine the

consistency between the two tests.

Methods: CE suspicious specimens were first tested

OZET

larvasinin
(KE),
olarak yapildigi

Amag: Echinococcus granulosus

insanlarda sebep oldugu kistik ekinokokkoz

lilkemizde hayvanciligin  yogun

bolgelerde yaygin gorilen ve tam icin klinisyen,
radyolog ve mikrobiyologlarin multidisipliner yaklasimin
gerektiren bir zoonozdur. Enzim-linked immiinassay
(ELISA) ve indirekt hemagliitinasyon (IHA), hastalarin
tanisinda ilk sirada tercih edilirken Western Blot (WB)
testi daha cok dogrulama amaciyla kullanmilmaktadir.
Fakat serolojik testlerin hastaligin tam ve takibinde tek
basina kullanimi, degisken duyarlilik ve 6zgiillik oranlar
nedeniyle onerilmemekte, uygun tani icin birden fazla
serolojik testin kullanimi gerekmektedir. Bu calismada,
Aralik 2015-2016 tarihleri arasinda Gazi Universitesi Tip
Fakiiltesi Mikrobiyoloji Laboratuvari’na KE siiphesiyle
gonderilen hasta serumlarinda IHA yontemiyle titrasyon
veren orneklerin dogrulama testi olarak kabul edilen
WB yontemi ile degerlendirilmesi ve iki test arasindaki

tutarlibgin saptanmasi amaclanmistir.
Yontem: KE siipheli

antijenleri ile hazirlanmis IHA (Fumouze Laboratoires,

ornekler, E.  granulosus
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by the IHA method (Fumouze Laboratoires, France)
prepared with E. granulosus antigens. Afterwards
54 samples were tested again with the WB method
(Anti-Echinococcus EUROLINE-WBIgG, Germany). The
presence and intensity of antigen bands on the WB strips

was assessed using commercial EUROLINE Scansoftware.

Results: Of the 54 cases, we found that 44 (81.48%)
were positive with |HA test while 46 (85.19%) of them
were positive with WB method. Six patients (11.12%)
were positive with WB while they were negative by the
IHA (< 1/320 titer). Two of them were IHA-negative in
the titer 1/80, four in the titer 1/160. Cohen’s Kappa
analysis showed fair (slight) consistency (k = 0.26)

between the two tests.

Conclusion: As a result, using only IHA test
can miss out CE patients therefore, the combined
use of immunoassay tests increases the sensitivity
in diagnosis. In the case of screening with IHA and
confirmation with WB, for the more accurate results,
analysis of all sera titrating with IHA from 1/80 is
recommended with WB, even if it is negative according

to kit procedures.

Key Words: Cystic echinococcosis, serology,

diagnosis, indirect haemagglutination test, western blot

Fransa) yontemi ile analiz edilmis, titre veren 54 ornek
dogrulama testi kabul edilen WB (Anti-Echinococcus
EUROLINE-WBIgG,
calisilmistir. WB stripleri Uizerindeki antijen bantlarinin

Almanya) yontemi ile tekrar
varligi ve yogunlugu ticari EURO-LineScan yazilim

kullanilarak degerlendirilmistir.

Bulgular: 54 hastanin 44 (%81,48)’1 IHA ile pozitif
saptanirken, WB yontemi ile 46(%85,19)’s1 pozitif olarak
saptanmistir. Alt1 (%11,12) hasta IHA ile negatif (< 1/320
titre) olarak saptanirken WB testi ile pozitif olarak
saptanmistir. Bunlardan iki tanesi 1/80, dort tanesi de
1/160 titrede IHA negatif olarak saptanmistir. Cohen’s
Kappa analizi ile iki test arasinda dusiik (fair, slight)

tutarliik oldugu saptanmistir.

Sonugc: Sonug olarak KE tanisinda sadece IHA testi ile
pozitif olan hastalar atlanabilmekte; bu nedenle immiin-
tamsal testlerin birlikte kullammi tamida duyarliligi
arttirmaktadir. IHA ile tarama, WB ile dogrulama
yapilmasi durumunda kit kullamim kilavuzuna gore
negatif olarak degerlendirilse dahi daha dogru sonug
verme acisindan 1/80’den itibaren titrasyon veren tim

serumlarin WB ile analizi onerilir.

Anahtar Kelimeler: Kistik ekinokokoz, seroloji,

tani, indirekt hemagliitinasyon testi, western blot

INTRODUCTION

Cystic echinococcosis, (CE) caused by larval form
of the Echinococcus granulosus is endemic in many
regions of the world, such as western and central
Asia, south and south-eastern Europe and Middle
East as well as in Turkey (1-11). The disease is a
zoonosis and occurs after eggs of the parasite are
being ingested by humans. The oncospheres hatch
and penetrate the intestinal mucosa, enter the blood
or lymphatic vessels and spread in the internal organs
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to form the fluid-filled cyst structure (12). Patients
with CE are usually asymptomatic and it is possible
to discover cysts by imaging methods incidentally
(13). In general, only large cysts can cause clinical
symptoms in humans, symptoms of the disease are
nonspecific and vary according to the location of
cysts. Clinical findings may be confused with the
findings of the benign cysts, cavitary tuberculosis,
mycoses, benign and malign tumors (7).



Radiological  imaging  methods, including

ultrasonography,
magnetic resonance imaging (MRI), are important for

computed tomography (CT) and

the diagnosis of CE but serological tests have only
a complementary role in the diagnosis because of
the low sensitivity and low specificity due to cross-
reactions with a plenty of diseases (14-18). Sensitivity
of serological tests was reported as 88-96% in liver
cysts, 50-56% in lung cysts and 25-26% in other organ
cysts (15).
information when imaging studies are insufficient.

However, serology may provide valuable

The most commonly used serological tests are
(HA),
immunosorbent assay (ELISA), indirect fluorescent

indirect haemagglutination enzyme-linked
antibody (IFA) and immunoblotting tests that detect
specific IgG antibodies (7, 16, 19-23). The western
blot (WB) test, one of the immunoblotting methods,
is used for confirmation, while ELISA and IHA are
the first-line tests for CE diagnosis (14, 19, 20, 22).
Although the IHA test was considered to have variable
(60-100%) sensitivity and poor specificity, it is one
of the most frequently used test to screen CE (24,
25). Positive test results should be confirmed by
immunoblotting although this technique is not widely
available (26).

As a result, there is no standard serological test
with high sensitivity and specificity that can be used
in CE diagnosis today. This is due to the fact that
the sensitivity and specificity of serological tests are
influenced by a number of factors, such as the quality
of the used antigen, location, number and size of the
cysts and the individual differences in immunological
response of the patients (27). For this reason, many
laboratories use, at least two different serological
tests, together to increase sensitivity in the diagnosis
of CE (12).

In this study, we used IHA test as a screening test
and WB assay as a confirming test in patients, who
were prediagnosed CE. The aim was to determine
whether there is consistency between the two tests.

MATERIAL and METHOD

The present study included serum samples from
54 patients of both genders and different ages,
with CE that presented between December 2015
and 2016 at the Gazi University Faculty of Medicine
in Ankara, Turkey. The diagnosis of CE is confirmed
by clinical findings, characteristic abnormalities in
diagnostic imaging and demonstration of specific
antibodies against Echinococcus spp. The presence of
specific antibodies against Echinococcus species was
demonstrated by two of the following tests: indirect
haemagglutination (IHA, Fumouze, France) and WB
(Anti-Echinococcus EUROLINE-WB IgG, Germany).

Samples were first studied with IHA (Fumouze
Laboratories, France) prepared with E. granulosus
antigens to detect antibodies. Serum was diluted
to 1/80, 1/160, and 1/320 for IHA and the test
was repeated at the upper titers (1/640, 1/1280,
1/2560) when positive results were detected. In
the test using antigenic red cell suspension, after 2
hours of incubation, a button-like precipitate was
considered negative, while a serrated and lenticular
appearance was considered positive. According to the
manufacturer’s recommendations > 1/320 antibody
titration were evaluated as positive for CE.

All IHA positive sera with low, mid-range, and high
titers were secondly retested with WB method (Anti-
Echinococcus EUROLINE-WBIgG, Germany),
accepted as confirmation test. The commercially

which

developed WB assay contains electrophoretically
separated E. multilocularis metacestode vesicle
fluid p25/26 (25-26kDa), p16/18(16-
18kDa), p21 and p7 antigens and three membrane

antigens;

chips with recombinant E. granulosus antigen AgB8
plus E. multilocularis antigens Em18 and Em95. The
presence and intensity of antigen bands on the WB
strips were assessed using the commercial EUROLine
Scan software. The manufacturer reported that the
sensitivity of the WB test was 93% and the specificity
was 100%.
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Consistency analysis of the test results was
statistically evaluated by Cohen’s Kappa analysis
(28).

RESULTS

Of the 54 serum samples, 44 (81.48%) were
positive and ten (18.52%) were negative with IHA
test. Forty-six (85.19%) of the samples were positive,
seven (12.96%) were borderline and one (1.85%) was
negative for E. granulosus antibody with WB method.

Six serum samples (11.12%) were detected
as positive with WB while they were detected as
negative by the IHA test (< 1/320 antibody titer). Two
of them were IHA-negative in the titer 1/80, four in

the titer 1/160.

Three samples were detected as borderline with
WB while they were negative with IHA. One (1.85%) of
them was IHA-negative in the titer 1/80, two (3.71%)
of them were IHA-negative in the titer 1/160.

Table 1. WB and IHA test results of serum samples

One serum sample IHA-negative in the titer 1/160
was found as negative with WB method.

Four samples (7.4%) were found that were
borderline with WB but positive with IHA test (>
1/320). Two (3.771%) of them were IHA-positive in
the titer 1/320, one (1.85%) in the titer 1/1280, and
the other one (1.85%) in the titer 1/2560. When the
blot test results of these patients were reviewed
again, it was seen that all of the 1gG and EgAgB bands
were positive.

Coherence analysis was performed with Cohen’s
Kappa analysis, with a Kappa value of 0.22 and a
weighted Kappa value of 0.26. In this analysis, it is
accepted that values above 0.2 indicate consistency,
and in our study it was determined that there was fair
(slightly) consistency in the Cohen’s Kappa analysis
between IHA and WB tests.

A comparison of the results of the IHA and WB
methods of serum samples is shown in Table1.

Western Blot Test

Total (%)
Negative n(%) Positive n(%) Borderline n(%)
n(%)
1/80 2 (3.71) 1(1.85) 3 (5.56)
Negative
1/160 1(1.85) 4 (7.41) 2 (3.71) 7 (12.96)
1/320 8 (14.82) 2 (3.71) 10 (18.52)
IHA Test 1/640 10 (18.52) 10 (18.52)
Positive
1/1280 15 (27.77) 1(1.85) 16 (29.62)
1/2560 7 (12.96) 1(1.85) 8 (14.82)
Total 1(1.85) 46 (85.19) 7 (12.96) 54 (100.00)
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DISCUSSION

The use of serological tests in the diagnosis of CE
and follow-up of patients has not been achieved at
the desired level and it remains to be discussed which
test should be selected for diagnosis and follow-up.
There are a number of diagnostic tests based on
ELISA, IHA, and immune-chromatography available
for CE diagnosis, including either unprocessed natural
antigens of the hydatic fluid or semi-purified fractions
of the this antigenic mixture (14). In particular, test
methods involving E. granulosus natural antigens are
not sensitive and their specificity is not at the desired
levels due to cross-reactions with cysticercosis,
fasciolosis, filariasis and other helminth infections
(12). It has been reported in the literature that
serology could be detected as positive in 80-94% of the
cases of CE while only 65% of the cases in the alveolar
echinococcosis (7). The rate of false-positivity in
current tests are high, because of the cross reactivity
with other parasites, especially in infected patients
with cestodes, and even in healthy individuals (29).
In addition, serological tests are ineffective to
determine inactive (treated or calcific cyst) or active
(active and progressive cyst) disease (30). Therefore,
a positive serology result should be confirmed by more
specific secondary tests in cases where cyst cannot
be clearly detected by radiological imaging methods.
Secondary assays are immunoblot tests generated
with E. granulosus antigens, the detection of specific
IgG subtypes and arc five precipitation tests, which
are generally less sensitive but more specific than the
primary test systems (12, 22).

Today,
diagnosis of the disease is the detection of IgG
antibodies by either ELISA or immunoblotting, using

the gold standard in the serological

natural or recombinant antigen B subunits originating
from cyst fluid (31). However, the difficulty of the
standardization of the preparation techniques of
the antigens and the limitations of the use of the
appropriate source of antigen material significantly
influence the performance of these assays (32). It

was reported that the combined use of immune-based
tests in CE diagnosis will increase the diagnostic
sensitivity (7, 19, 20).

In our study, we used IHA test as a screening test
and WB assay as a confirming test in patients, who were
prediagnosed CE. The aim was to determine whether
there is consistency between the two tests. The IHA
test was preferred because it is an easy, reliable, and
short-term result, especially in serological diagnosis.
IHA (Fumouze Laboratories, France) was tested by
various investigators and reported with a sensitivity
ranging from 34.9-88% and specificity ranging from
44-70% (20, 33, 34).

Of the 54 cases, we found that 44 (81.48%) were
positive with IHA test while 46 (85.19%) of them were
positive with WB method. Although the WB test used
for CE diagnosis had a higher sensitivity than the ELISA
and IHA tests (20, 22, 35), there were also studies
reporting different results in the literature (36, 37).
In a study in which 1323 patients with suspected CE
disease were screened, only 48 (37.7%) were found to
be positive by the WB method from 127 sera, which
were found to be positive by the IHA method, while
the others were found to be negative (36). We found
that 40 (90%) of 44 IHA positive patients were positive
and 4 patients were negative with WB, for CE. Of
the four patients (7.4%), two (3.771%) of them were
IHA-positive in the titer 1/320, one (1.85%) in the
titer 1/1280, and the other one (1.85%) in the titer
1/2560. When the blot test results of these patients
were reviewed again, it was seen that all of the IgG
and EgAgB bands were positive. But according the kit
procedure they considered as “borderline” due to
the presence of only one of the p7, p21 or p25/26
patterns. It is thought that, the incompatibility of
the WB and IHA tests in these patients may be related
to the immunity of the patients, the location of the
cyst, the size of the cyst, the number of cysts and
even the genotype of the parasite (7, 12, 14, 19,
24, 25, 27, 38). Therefore, the detection of EgAB
and specific 1gG bands in the blot results may be
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indicative of disease diagnosis, even if the WB test is
detected at the borderline. It was indicated that AgB
is a polymeric lipoprotein with a molecular weight
of 120 kDa and had an important role in relation to
We found
six patients (11.12%) were positive with WB while

parasite biology and parasite host (39).

they were negative by the IHA test (<1/320 antibody
titer). Two of them were IHA-negative in the titer
1/80, four in the titer 1/160. False negativity in
IHA tests may be related to patient-related factors
such as the number of cysts, localization, size, age,
immunity of the patient, and treatment (40). Akcam
et. al. (41), reported that 23.1% of 134 patients, with
extra-hepatic cysts reported as negative with IHA;
ten of them were found to be as positive with WB
(41). In another study, nine patients with a negative
IHA test were diagnosed as CE by clinical and imaging
methods (42).
the serological diagnosis of CE may be insufficient for

Therefore, the use of a single test in

diagnosis, so it is recommended to evaluate it after
studying more than one serological method (20, 22,
35, 37).
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Effects of progesterone treatment in polycystic ovary syndrome
on pulmonary functions

Fikriye Karanfil YAMAN', Serta¢c ARSLAN?

ABSTRACT

Objective: We aimed to evaluate patients with
polycystic ovary syndrome in terms of respiratory
function tests and to investigate the relationship

between progesterone therapy and pulmonary functions.

Methods:
polycystic ovary syndrome (PCOS) according to Rotterdam

Fifty patients, who were diagnosed
criteria, at gynecology and obstetrics clinic of a research
and training hospital included in the study group. Fifty
healthy person were included in the control group. Both
groups were evaluated with pulmonary function tests
(PFT) at pulmonary medicine clinic of a university hospital.
Independent from PFT survey, the patient group was
treated with two cycles of medroxyprogesterone acetate
between 16 and 25 days of the cycle as the standart
follow up and treatment at gynecology and obstetrics
clinic. Afterwards they were evaluated with PFT again.
Statistical analysis of independent measurements were
analyzed by Student’s t-test. Mann-Whitney U, Wilcoxon
test was used to analyze the data without normal

distribution. P value <0.05 was considered as significant.

Results: Post-treatment pulmonary function test
values were compared with pre-treatment values. Post-

treatment forced expiratory volume during the first

OZET

Amag: Calismamizda, polikistik over sendromlu

hastalarin solunum fonksiyon testlerinin ve progesteron
solunum etkisinin

tedavisinin fonksiyonlarina

degerlendirilmesi amaglanmistir.

Yontem: Egitim ve arastirma hastanesi kadin

hastaliklari  ve dogum  kliniginde Rotterdam

Kriterleri’ne gore polikistik over sendromu (PKOS)

tanist almis hastalar ve PKOS olmadigi bilinen
saglikli  kadinlar  iiniversite  hastanesi  gogls
hastaliklar1  kliniginde solunum fonksiyon testi

(SFT) ile degerlendirildi. SFT’den bagimsiz olarak,
PKOS hastalari, kadin dogum kliniginde iki siklus
ve 25.

medroksiprogesteron asetat ile tedavi edildi. Tedavi

boyunca, siklusun 16. gunleri arasinda
sonrasinda hastalar tekrar SFT ile degerlendirildi.
Bagimsiz degiskenlerin karsilastirilmasinda Student’s
t-test, normal dagilim gostermeyen degiskenlerde
Mann-Whitney U test ve Wilcoxon test kullanildi.
P<0.05 degeri kabul

edildi.

istatistiksel olarak anlaml

Bulgular: Tedavi sonrasi FEV1 ve FVC degerleri

tedavi oncesine gore anlamli olarak artmis bulundu.

Sonu¢: PKOS hastalarinin  tedavi oncesi SFT
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second (FEV1) and forced vital capacity (FVC) values

were found increased after the treatment.

Conclusion:  Although the pulmonary function
of PCOS patients were not different from that of the
healthy female population, progesterone treatment has

been shown to increase FEV1 and FVC parameters.

Key Words: Polycystic ovary syndrome,

medroxyprogesterone acetate, pulmonary function test

degerleri ile kontrol grubu arasinda anlamli farklilk
saptanmazken, tedavi sonrasi FEV1 ve FVC degerleri

artmis bulundu.

Anahtar  Kelimeler: Polikistik over sendromu,

medroksiprogesteron asetat, solunum fonksiyon testi

INTRODUCTION

The polycystic ovary syndrome (PCOS) is an
important cause of both menstrual irregularities
and androgen excess, affecting between 5% and
PCOS
impairment of ovulation,

15% of women of reproductive age (1).
is characterized by
reduced fertility, miscarriage, and imbalance of
reproductive hormones (2). Previous studies have
demonstrated that women affected by PCOS show
higher rates of respiratory disorders in comparison
to the general population (3, 4). It is possible that
hormonal changes in women affected by PCOS such
as hyperandrogenism, hyperestrogenism and variable
levels of gonadotropins in the blood may cause
pulmonary function problems (2). PCOS and asthma
share many common features regarding metabolic
control, systemic inflammation, allergy, menstrual
cycle and female sex hormones. Both conditions
are aggravated by obesity and improved by weight
loss (5). According to a study, 10.6% of patients with
PCOS, were admitted to hospital because of asthma
compared to only 4.5% among the control group
without PCOS. Furthermore, a higher prevalence
of respiratory diseases in general was seen among
the patients with PCOS (6).
are growing evidences proving that progesterone

Furthermore, there

is potent respiratory stimulant. Physiological

effects of progesterone can affect various systems,
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including immune and cardiorespiratory systems.
Progesterone is known to cause a decrease in
upper airway resistance. However there is no clear
understanding of how progesterone mediates its
stimulant respiratory effects. Mechanistically, it
was demonstrated that this hormone elicits some
of its respiratory effect via the classical mechanism
of the nuclear progesterone receptor. Moreover,
experimental results indicate that the membrane
progesterone receptors could have a key role in the
regulation of the respiratory control system (7).
Menstrual irregularity and/or oligomenorrhea, which
is a hallmark of PCOS, has a detrimental effect on lung
function. Women with menstrual irregularity and/
or oligomenorrhea are known to have a significantly
lower forced vital capacity (FVC) than women with
regular menstruations. The lung function is also
affected by body mass index (BMI). At BMI 25 (kg/
m2) FVC and FEV1 (forced expiratory volume during
the first second) were at their maximum. Higher or
lower BMI is associated with a lower FVC and FEV1
among women with irregular menstruations (8).
We also aimed to evaluate patients with polycystic
ovary syndrome in terms of respiratory health and to
investigate the relationship between progesterone
therapy and pulmonary functions, which is one of the
treatment options of policystic ovary syndrome.



MATERIAL and METHOD

One hundred premenopausal women were included
into the study, whose diagnosis and treatment were
done in the research and training hospital gynecology
clinic. Study was approved by the university hospital
Ethics Committee. Participants were informed about
the study design and they signed the consent form to
participate to the study. Fifty patients between the
ages of 15 and 45, who had polystic ovary syndrome
diagnosis according to Rotterdam criteria, having no
systemic disease, no history of smoking, no asthma
and chronic obstructive pulmonary disease (COPD)
were included in the study group. Non-classic adrenal
21-hydroxylase deficiency, hyperprolactinemia
and androgen secreting tumors were excluded by
appropriate tests before the diagnosis of PCOS was
made. Diagnosis is based on the Rotterdam criteria,
comprising two of the following three conditions: (a)
hyperandrogenism, (b) oligo- and/or anovulation,
Fifty
patients who had regular menstrual cycles, no
ultrasonographically diagnosed polycystic
syndrome, no signs of hyperandrogenism, 15-45 years

and (c) polycystic ovaries on ultrasound (9).

ovary

of age, no systemic disease, no smoking, no asthma and
no COPD were included in the control group. Patients
were assessed by pulmonary function tests (PFT) when
they were diagnosed with polycystic ovary syndrome
and the control group was assessed by PFT when
they applied for outpatient examinations. Pulmonary
function tests were explained to the participants
prior to measurement and a test was performed for
adaptation with a spirometer (Quark b2, Cosmed
S.r.l., Italy). The procedure required the patient to
wear a nose clip and perform a forced expiratory
maneuver. Before the mouthpiece was placed into
the patient’s mouth, patient was instructed to inhale
completely then take a deep and rapid expiration
as much as she could. Forced expiratory volume
in 1 s (FEV1), forced vital capacity (FVC), forced
expiratory flow at 25-75% vital capacity (FEF25-75),
peak expiratory flow (PEF) were measured, and

FEV1/FVC ratio was calculated. Acceptability criteria
were applied to all participants (10). The patient
group was then treated with two cycles of 10 mg/
day medroxyprogesterone acetate between 16 and 25
days of the cycle. Afterwards they were evaluated by
PFT again. Demographic data such as age, gravida,
parity, body weight, body mass index of the patients
were recorded in the application. Patients were
also tested for follicle-stimulating hormone (FSH),
luteinising hormone (LH), 17b-estradiol (E2), values
before and after progesterone treatment. FEV1,
FVC, FEV1/FVC, FEF 25-75, PEF were also evaluated
before and after treatment in PFT. The obtained data
were analysed using SPSS 18.0 (SPSS, Chicago, IL)
package programs. Continuous quantitative data are
given as n, mean value and standard deviation, and
qualitative data are expressed as n, median and 25th
and 75th percentiles, respectively. Statistical analysis
of independent measurements and continuous data
showing normal distribution were analyzed by Paired
Sample t-test. Mann-Whitney U, Wilcoxon test was
used to analyze data with no normal distribution
or the data of score variables. Chi-square test was
performed for data sets in categorical structure. P
value <0.05 was accepted as statistically significant.

RESULTS

When the demographic characteristics of the
patient and the control group were compared, it
was observed that there was statistically significant
difference between the two groups in terms of age,
gravidity and parity. Median age was 20 in the patient
group and 24.5 in the control group (p <0.001).
However, body weight and body mass index (BMI)
was not significantly different between the groups.
Median weight was 61.5 kilograms in the patient group
and 60.5 kg in the control group (p> 0.05), median
BMI was 24 kg/m2 in the patient group and 23.4
kg/m2 in the control group (p> 0.05). Demographic
characteristics of the patient group and control group
are shown in table 1. Also, hormone values were
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compared before and after the treatment in the
patient group and the difference in hormone levels
is considered as statistically significant (p <0.001)
(Table 2). Pulmonary function tests were performed
in the follicular phase before treatment and after 2
cycles of cyclic progesterone treatment in the patient
group. PFT were performed in the control group
when they applied for polyclinic examination at the
follicular phase. The PFT results of the control group

were compared with the results of the patient group
before the progesterone treatment. There was no
statistically significant difference between the values
obtained from the PFT in the two groups (p> 0.05)
(Table 3). Also, pre-treatment pulmonary function
test values were compared with post-treatment
values in the patient group. Post treatment FEV1 and
FVC values increased after the treatment (p<0.001)
(Table 4).

Table 1. Demographic and clinical characteristics of the study population

Patient (PCOS) Group

Control group

P val
N=50 (%) N=50 (%) value
Age (years) 20(17.5-23.5) 24.5(21-29) p<0.001
Gravidity 0 30(60%) 10(20%)
1 6(12%) 15(30%)
2 9(18%) 19(38%) p<0.001
3 4(8%) 6(12%)
4 1(2%) 0
Parity 0 30(60%) 10(20%)
1 11(22%) 24(48%)
0.001
2 8(16%) 12(24%) =
3 1(2%) 4(8%)
Weight (kg) 61.5(52-71.5) 60.5(54-64.2) p>0.05
BMI (kg/m2) 24(21.4-29.3) 23.4(21.8-27.6) p>0.05
PCOS, Polycyctic ovary syndrome;  BMI, Body mass index
Table 2. Patients’ (PCOS) hormonal characteristics before and after treatment
Before Treatment After Treatment P value
FSH (mIU/mL) 7.3(5.8-8.3) 5.4(4.3-6.2) p<0.001
LH (mlU/mL) 11.8(8.6-14.7) 5.3(4.7-6.2) p<0.001
Estradiol (pg/mL) 77(48-95) 25(21-29) p<0.001

PCOS, polycystic ovary syndrome;
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Table 3. Pulmonary function test results in the PCOS group before treatment and in the control group

Patient (PCOS) Group (Before
treatment)

Control Group

P value
N=50 N=30
FEV1 2.92+0.54 2.90+0.52 p>0.05
FvC 3.35+0.54 3.31+0.57 p>0.05
FEV1/FVC % 88.65 (85-92.6) 89.55 (85.5-92.15) p>0.05
FEV1. forced expiratory volume in 1 second; FVC. forced vital capacity
Table 4. Pulmonary function test results in the PCOS group before and after progesterone treatment
Patients (PCOS) Group Before Patients Group After
Treatment Treatment P value
N=50 N=50
FEV1 2.84 (2.55-3.2) 3.23 (3-3.8) p<0.001
FvC 3.33 (2.99-3.64) 3.62 (3.44-4.24) p<0.001
FEV1/FVC % 88.65 (85-92.3) 92 (87-95) p>0.05

FEV1. Forced expiratory volume in 1 second;

DISCUSSION
The present study provides evidence that

progesterone supplementation results in better
pulmonary function test results in patients with
PCOS. Changes in the pulmonary function tests were
evaluated in patients with PCOS after progesterone
treatment and compared with the results of the
control group. While the body weight and BMI were
similar between the two groups, age, gravida and
parity were found to be higher in the control group.
This can be explained by the fact that oligo-ovulation
is a common occurrence in women with PCOS and
the duration of the conception is generally prolonged
in these patients. As it is known, most women with

PCOS and oligo-ovulation, require ovulation induction

FVC. forced vital capacity

treatments in order to have pregnancy and women
with PCOS have an increased risk of pregnancy
loss (11). No significant differences were reported
between the study and control groups’ pulmonary
function tests before the progesterone treatment
(p>0.05) (Table 3). Ucok et. al. (12), also could not
find any difference at FEV1, FVC, FEF25-75 and PEF
values between PCOS patients and normal controls .

Then, two cyclesof 10mg/day medroxyprogesterone
acetate treatment was given between the 16 and 25
days of the menstruel cycle in the patient (PCOS)
group. The post-treatment FEV1 and FVC values
were found to be significantly increased when
compared both with the pre-treatment values of
PCOS patients and with the control group. It can
be the result of patient selection, which the PCOS
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group and the control group were chosen from non-
asthmatic patients. However, the mean FEV1/FVC
values were not significantly different before and
after the treatment (p> 0.05). This can be due to
increase at both FEV1 and FVC values at the same
time. According to these findings, as the PCOS group
and control group did not have bronchial obstruction
at the beginning, there might be no real correction
of bronchial obstruction with progesteron therapy,
Nonetheless, the difference between pre-treatment
and post-treatment FEV1 and FVC values of PCOS
patients should be based on the overall increase
of lung volumes and capacity after progesterone
treatment. Many studies in the literature report that
women with PCOS are prone to respiratory problems.
However, the mechanisms underlying such disorders
remain unclear. Premenopausal women have been
reported to experience drops in peak flow and
worsening of asthma symptoms before and during
menses, often experiencing relief after the onset
of progesterone therapy (13). Moreover, in a study
conducted with hormone replacement therapy (HRT),
mean values of FEV1 and FVC were significantly higher
among current HRT users than noncurrent users in
the entire population of women and among women
without asthma, former smokers, and never smokers
(14). Our findings are also compatible with that,
we found PFT values increased with progesterone
therapy.

However, Ucok et. al. (15) suggest that there
were no significant differences in the pulmonary
function tests between women with PCOS and
healthy controls. Negative correlations between
the pulmonary function tests and anthropometric
measurements observed in healthy controls are absent
in PCOS women and this may indicate a disruption of
relationship between the upper body anthropometry
and respiratory function. Their results suggest that the
upper body anthropometry and respiratory function
relations might have impaired in patients with
PCOS and this situation might support the increased
tendency for poor health status in patients with PCOS
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. It has been shown that sex hormones play a role
in the development of many physiological processes.
There are many studies in the literature, showing
that estrogen, progesterone and testosterone affect
respiratory functions and effects of progesterone on
respiration. As an example, progesterone reduces
pulmonary inflammation, improves lung function,
repairs the damaged lung epithelium, and promotes
faster recovery following influenza A virus infection.
against
outcome from influenza by inducing production

Progesterone causes protection severe
of the epidermal growth factor, amphiregulin, by
respiratory epithelial cells (16). Hyperventilation
status during pregnancy is associated with increased
progesterone levels. The findings of the Slatkovska
et. al. (17) study support the hypothesis that phasic
menstrual cycle changes in resting minute ventilation
and PaC02 may be due to the stimulatory effects of
progsterone, estradiol and the strong ion difference
on ventilatory drive. In the luteal phase where the
progesterone level is elevated, hyperventilation
and decreased ETCO2 have been shown. Some
studies investigated the effect of progesterone on
ventilation. Bayliss and Millhorn (18) showed that
a progesterone receptor agonist, R5020, causes an
increase in respiratory frequency. They revealed that
respiratory response to progesterone is mediated at
hypothalamic sites through an estrogen dependent
progesterone receptor mediated mechanism requiring
RNA and protein synthesis. The estrogen dependence
of the respiratory response to progesterone is likely
a consequence of the demonstrated induction of
progesterone receptor mRNA and progesterone
receptor in hypothalamic neurons by estrogen. In
short, neural mechanisms underlying the stimulation
of respiration by progesterone were similar to those
mediating its reproductive effects. It has not been
fully explained by which mechanisms the progesterone
stimulates the respiration. There is upregulation of
progesterone receptors in the brain and spinal cord
after estrogen exposure in both men and females
(19, 20). Based on the lesion studies, Feldman et. al.



(21) suggested that the respiratory stimulant effect
of progesterone is due to stimulation of progesterone
receptors in the hypothalamus after estrogen action.
As our result; although the pulmonary function
of PCOS patients is not different from that of the
healthy female population, progesterone has been
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Ankara il Milli Egitim Miidiirliigii’ne bagh okullarda 2017-2018
egitim ogretim yilinda yapilan “Beyaz Bayrak Isbirligi Protokolii”
uygulamalarinin degerlendirilmesi

Asiye Cigdem SIMSEK', Zuhal YILDIRIM!, Secil OZKAN?

OZET

Amag: Okul cagi, cocuklarnn fiziksel, bilissel ve
sosyal yonden biyime ve gelismelerinin hizlandigi,
beslenme ve temizlik aliskantiklarinin gelistigi ve
saglikli yasamin temellerinin atildigi bir donemdir. Bu
donemde kazandirilacak hijyen aliskanliklari birey olma
yolundaki ¢cocugun gelisimi icin oldukca onemlidir. Saglik
Bakanligi ile Milli Egitim Bakanlig1 arasinda, egitim
kurumlarinin hijyen konusunda tesvik edilmesi, toplum
sagliginin korunmasi ve gelistirilmesi, yasam kalitesinin
ylkseltilmesi ve yeterli egitim almis saglikli nesiller
yetistirilmesi amaciyla 2006 yilinda “Beyaz Bayrak
isbirligi Protokolii” imzalanarak calismalar baslatilmistir.
Bu calismada Ankara’da “Beyaz Bayrak isbirligi Protokolii”

uygulamalarinmin degerlendirilmesi amaclanmistir.

Yontem: Bu tanimlayic1 calismada, Ankara ilinde
“Beyaz Bayrak isbirligi Protokolii” cercevesinde il
Saglik Mudirliigii ve Il Milli Egitim Midiirligi yetkili
personeli tarafindan 2017-2018 egitim ve Ogretim
yiinda gerceklestirilen denetimler sonucunda “Beyaz
Bayrak Sertifikas1” alan okullar degerlendirmeye

alinmistir.

ABSTRACT

Objective: School age is a period in which children’s
physical, cognitive and social growth and development
accelerate, nutrition and hyggiene habits develop and the
foundations of healthy life are laid. Hygiene habits that
will be gained during this period are very important for
the development of the child to be an individual. In 2006,
White Flag Cooperation Protocol was signed between the
Ministry of Health and the Ministry of National Education,
in order to encourage education institutions to hygiene,
to protect and improve public health, to improve the
quality of life and to educate healthy generations with
adequate training. In this study, it is aimed to evaluate
the practices of “White Flag Cooperation Protocol”

implemented in Ankara in 2017-2018 academic year.

Methods: In this

framework of the White Flag Cooperation Protocol in

descriptive study, in the
Ankara province, the schools that received White Flag
Certificate as a result of the audits conducted in 2017-
2018 academic year, were evaluated by the Provincial
Health Directorate and authorized personnel of the

Provincial Directorate of National Education.
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Bulgular: Ankara’da il Milli Egitim Miidiirligi’ne
bagli okullarda 2017-2018 egitim ve oOgretim yilinda
yapilan “Beyaz Bayrak isbirligi Protokolii” uygulamalar
degerlendirilmistir. 2017-2018 egitim ve 6gretim yilinda
Ankara ilinde bulunan 2868 okulun %41,9 (1204)’u
“Beyaz Bayrak ve Beyaz Bayrak Sertifikasi” sahibi okul

olmustur.

Sonug: Ulkemizde niifusun beste birini 6grenciler

olusturmaktadir.  Okul ¢ag1 saglik bilincinin
olusturulmasi, saglikli nesiller yetistirilmesi icin
onemli bir zaman dilimidir. Bu nedenle okullarin

hijyenik donanimi ve cevre kosullari, temel sagligin
korunmasinda biyilk 6nem arz etmektedir. Ankara’daki
okullarda “Beyaz Bayrak Sertifikasi” miracaatinda
gorilen artisla okullarin hijyenik donanimi ve cevre
kosullarinin  iyilestirilmesi  saglanmistir.  Ayrica,
onlimiizdeki egitim ve ogretim yilinda “Beyaz Bayrak
Sertifikas1” alan okul sayisinin artirilmasi, okullarin
hijyenik donanimi ve cevre kosullarinin iyilestirilmesine
yonelik egitim ve arastirma calismalarinin devam

etmesi planlanmaktadir.

Anahtar Kelimeler: Beyaz bayrak sertifikasi, okul

sagligi, hijyen, cevre

Results: Application of the “White Flag Cooperation

protocol” in the schools of national education

directorate of province of Ankara in 2017-2018 academic
year is evaluated.

“White Flag Certificate” and the applicant of “White

In 2017-2018 academic vyear,

Flag Certificate” have seen an increase in the number
of schools” and
Certificate are 1204 (41.9%).

number of schools with White Flag

Conclusion: Inour country, one-fifth of the population
is comprised of students. The creation of health awareness
at school ages is an important time period for growing
healthy generations. Therefore, hygienic equipment and
environmental conditions of the school environment is of
great importance in the protection of basic health care.
With the increase in the application of the White Flag
Certificate in the schools in Ankara province, the hygienic
equipment and environmental conditions of the schools
were improved. In addition, it is planned to continue the
education and research activities in order to increase the
number of schools receiving the 1n White Flag Certificate
in the next academic year and to improve the hygienic

equipment and environmental conditions of the schools.

Key Words: White flag, school health, hygiene,

environment

GIRIS

Okul cagi, cocuklarin fiziksel, bilissel ve sosyal
yonden biiyime ve gelismelerinin  hizlandigi,
beslenme ve temizlik aliskanliklarinin gelistigi ve
saglikli yasamin temellerinin atildigi bir dénemdir. Bu
cagda verilecek egitim birey olma yolundaki cocugun
gelisimi icin oldukca onemlidir (1).

Okul; cocuk, genc ve yetiskinlerin daha saglikly,
daha uzun, daha sosyal ve daha fazla tretken hayat
slirmeleri amaciyla egitim ve 6gretim gordiikleri bina
ve kurumdur. Okul; kisiyi kendisine, icinde yasadig

topluma ve tiim insanliga yararli, toplumsal bilinci
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gelismis bir insan olmasi icin egitmeyi ve gelecegin
saglikli toplumunu olusturmay1 amaglamaktadir (2).
Okul, fiziksel ozelliklerinin yaninda bulundugu
cevreden ayr disiniilemez. Okul cevresi, cocugun
sagligl ve gelisiminde aile cevresinden sonra etki
yapan
icerisinde cocuklar ve gencler yasamlarinin onemli

ikinci onemli ortamdir (3). Okul cevresi
bir kistmini gecirirler. Okul, 0zel bir cevrede ve uygun
ogrenim ortami icinde cocuklarin yetismesini ve
gelismesini saglamaktadir. Okul ve ailenin isbirligi

icinde olmasin1 gerektiren saglikli okul cevresinin,



cocugun egitimine uygun fiziksel ve sosyal gelismeye
yardimci, tehlikelerden uzak bir ortam olmas1 beklenir
(4).

Temizlik; kirlerin
uzaklastinlmasi tammlanirken;
saglikli ortamin korunmasi ve ortam mikroplarindan

goriinen ortamdan

olarak hijyen,
arindirilmasi olarak tanimlanmaktadir. Temizlik, saglig:
korumanin birinci kosulu ve kuralidir. Hijyen ise bir
saglik bilimi olup temel ilgi alam, sagligin korunmasi
ve surdurulmesidir. Bir baska sekilde tanimlanacak
olursa hijyen, kisinin kendi sagligim korumasi icin
devam ettirmesi gereken 0z bakim uygulamalarinin
tamarmidir. Hijyenin saglanmasiyla, kisiler hastalik
yapan mikroorganizmalardan arinmis oldugu igin
herhangi bir hastaligi

bulasici da baskalarina

bulastiramazlar (5).

Saglik Bakanlig1 ile Milli Egitim Bakanlig1 arasinda
03.08.2006 tarihinde Milli
Egitim Bakanligina bagli orgiin ve yaygin egitim

imzalanan protokolle,

kurumlarinin temizlik ve hijyen konusunda tesvik
edilmesi, okul sagliginin daha iyi diizeye cikarilmasi,
yasam kalitesinin vyikseltilmesi ve yeterli egitim
almis saglikli nesiller yetistirilmesi amaclanmaktadir
(6). Protokol 10.11.2010 ve 08.06.2015 tarihlerinde
glincellenmistir.

Projeye katiim gonullulik esasiyla olup “Beyaz
Milli
Miidiirliigine yazili dilekce ile basvuru vyapar. il

Bayrak” almak isteyen okullar, Il Egitim
Beyaz Bayrak Degerlendirme Komisyonu basvuruyu
degerlendirir. Komisyonun gorevlendirdigi il Saglik
Miidiirliigii ve il Milli Egitim Miidirligti personelinden
olusan dort kisilik denetim ekibi, basvuru yapan okulu
en gec iki ay icerisinde ziyaret ederek genel olarak
“Beyaz Bayrak Egitim Kurumu Denetim Formu” ile
pansiyonlu okullar1 ise “Beyaz Bayrak Pansiyonlu

Okullar Denetim Formu” ile degerlendirir (6).

Egitim Ogretim yili kapsamindaki her donemin
ilk ve son haftas1 disindaki tarihlerde ziyaret edilen
okul, formun iceriginde bulunan okul cevresi, bina
ici, koridorlar, simflar, idari birim, 6gretmen odasi,
kitiiphane, spor salonu, tiyatro salonu, atolyeler,

laboratuvarlar, tuvalet ve lavabolar, icme suyu, kantin,
yemekhane, ilk yardim odasi ve diger bolimlerin
temizlik ve hijyen acisindan denetlenir.

Degerlendirme okul
hususunda tesvik edilerek gayret

gosteren ve degerlendirme sonucuna gére 100 puan

sonucu, sagliginin

iyilestirilmesi

tzerinden 90 ve uzeri puan alan okullara; tc yil stire ile
“Beyaz Bayrak, Beyaz Bayrak Sertifikasi, Pirinc Levha”
il Saglik Miidiirii ve il Milli Egitim Miidiirii tarafindan
onaylanarak verilir.

Bu calismada, Ankara ilinde 2017-2018 egitim ve
ogretim yiinda “Beyaz Bayrak Isbirligi Protokolii”
uygulamalarimin  degerlendirilmesi  amaclanmistir.
Okul yiizdesi hesaplanirken okul sayilar1 Ankara il Milli

Egitim Midurligiiniin web sayfasindan alinmistir (7).
GEREC ve YONTEM

Bu tammlayici calismada, Ankara ilinde “Beyaz
Bayrak isbirligi Protokolii” cercevesinde il Saglik
Midurliigii ve il Milli Egitim Midirliigiiniin yetkili
personeli tarafindan 2017-2018 egitim 6gretim yilinda
gerceklestirilen ziyaretler sonucunda, “Beyaz Bayrak
Egitim Kurumu Denetim Formu” ya da “Beyaz Bayrak
Pansiyonlu Okullar Denetim Formu” ile denetlenen
okullarin 6zellikleri degerlendirilmistir.

BULGULAR

Ankara ilinde bulunan “Beyaz Bayrak ve Sertifika”
sahibi olan okul yuzdesi (sertifika gecerlilik suresi
dahilinde olan tim okullar) 2013-2014 egitim ve
ogretim yilinda %35,1 (806) iken 2017-2018 egitim
ve o6gretim yiinda %41,9 (1204) olmustur. (Tablo 1).

Yillar icerisinde beyaz bayrak ve sertifika alma
yuzdesi giderek artmaktadir. Bu artis istatistiksel
olarak anlamludir (p<0,05) ve bu fark 2013-2014
egitim  Ogretim

yilindan kaynaklanmaktadir.

2013-2014 egitim 6gretim yilinda %59, 6 ile en diisiik
beyaz bayrak ve sertifika alma siklig1 saptanmistir.

Yillar icerisinde kriterleri yerine getirmede
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gorulen artista farkindalik toplantilarinin ve tesvik
faaliyetlerinin etkisioldugu diisiinilmektedir (Tablo 1).

2017-2018 egitim ve 6gretim yilinda beyaz bayrak

almak icin basvuran toplam 498 okulun 450°’si Beyaz

Bayrak ve Sertifikas1 almaya hak kazanmistir (Tablo 2).

Tablo 1. Ankara Il Milli Egitim Miidiirliigtine Bagli Okullarin Yillara (2013-2018) gore “Beyaz Bayrak ve Beyaz Bayrak Sertifikast”

Alma Durumu

BB isbirliai ilk BB Siiresi BB Alan Kiimiilatif BB Kiimiilatif
Esitim/ Pro:okolg Kez Dolup BB Okul Alan Okul BB Yiizdesi
(')'gretim Okul Kapsaminda BB Tekrar Alamayan | Sayisi ve | Sayisi1 (Sertifika (%)
ngh Sayisi BIZ vuran Alan Basvuran Okul Yiizdesi | Gecerlilik Siiresi | (BB Alan/
0ku§l Savisi Okul Okul Sayisi (%)* Dahilinde Olan Top. Okul
Y Sayisi Sayisi Tiim Okullar) Sayisi)
2013-2014 | 2292 476 117 167 192 284 (59,6) 806 %35,2
2014-2015 | 2375 210 80 85 45 165 (78,6) 855 %36,0
2015-2016 | 2631 337 155 132 50 287 (85,1) 974 %37,1
2016-2017 | 2694 434 196 174 64 370 (85,2) 1215 %45,1
2017-2018 | 2868 498 259 191 48 450 (90,3) 1204 %42,0
Ki kare: 167,1 p<0,0001

*Basvuran okullarin BB alma yiizdesi

Tablo 2. Ankara ilinde 2017-2018 Egitim Ogretim Doneminde Beyaz Bayrak Alan Okullarin Bazi Ozellikleri

Okul Sayisi oBkilBsﬁlsj:a\?e AL AT Say,‘,i‘ R
Yiizdesi (%)* ve Yiizdesi (%) p Degeri #

OKUL ONCESi TOPLAMI (K+0) 487 36 (7,3) 35 (97,2)

iLKOKUL TOPLAMI (K+0) 821

ilkokul (Kamu) 785 131 (16,7) 114 (87,0) 39,4

ilkokul (Ozel) 36 25 (69,4) 24 (96,0) 0,0001
##Fisher's kesin testi p=0,3479

ORTAOKUL TOPLAMI (K+0) 791

Ortaokul (Kamu) 755 130 (17,2) 109 (83,8) 37,1

Ortaokul (Ozel) 36 28 (77,7) 26 (92,8) 0,0001
##Fisher's kesin testi p=0,3553

ORTAOGRETIM TOPLAMI (K+0) 769

Lise (Kamu) 732 125 (17,0) 121 (96,8) 46,06

Lise (Ozel) 37 23 (62,1) 21 (91,3) 0,0001
##Fisher's kesin testi p=0,4688

ORGUN EGITIM TOPLAMI (K+0) 2868 498 450

*Kamu ve 0zel okul sayisi icinde basvuru yuzdesi
**Basvuran kamu ve 6zel okullardan BB almaya hak kazananlarin yizdesi
#Kamu ve ozel okul sayisi icinde basvuru durumunun karsilastirilmasi

##Kamu ve ozel okullarin BB almaya hak kazanma durumunun karsilastirilmasi
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Beyaz bayrak ve sertifikasi icin basvuru yapma
yoniinden; kamu ve ozel okullarin ilkokul, orta ve lise
bolimlerinin tuminde istatistiksel olarak bir anlam
varken (p<0,05), basvuran okullarin degerlendirilmesi
sonucunda beyaz bayrak ve sertifika sahibi olma
acisindan kamu ve ozel okullar arasinda istatistiksel
fark yoktur (p>0,05) (Tablo 2).

2017-2018 ogretim
Bayrak ve Sertifika” sahibi olan

olarak anlamli bir

Ankara ilinde egitim
doneminde “Beyaz
ilcelere

ilcesinde

okullarin
Cankaya

gore dagiim
“Beyaz Bayrak ve Sertifika”

incelendiginde

almaya hak kazanan toplam 72 okulun, 33’lnln
ilk defa basvurdugu, 39’unun ise sertifika tekrar
icin  basvurdugu gorilmektedir  (Tablo  3).

2017-2018 Egitim ogretim doneminde miiracaat
eden ve beyaz bayrak ve sertifika alamayan 48
okulun en cok gerceklestiremedikleri kriterler; su
numunelerinin insani Tiiketim Amacli Sular Hakkinda
mikrobiyolojik

tasimamasi ve siniflar, kantin/kooperatif/yemekhane

Yonetmelikte  belirtilen sartlan

ile tuvaletlerin temizliginin  periyodik olarak

yapildigina dair cizelge tutulmamasidir (Tablo 4).

Tablo 3. Ankara ilinde 2017-2018 Egitim Ogretim Déneminde Beyaz Bayrak Alan Okullarin ilcelere Gére Dagilim

2017-20183:_5,;1;im/o('l)'(§rle§im Doneminde 2017-2018 Egitim/

ilce an Okut >ayist Ogretim Doneminde

. BB Alamayan Okul

llk Alan Sertifika Tekrari Toplam Sayisi

Akyurt 2 5 7 0
Altindag 22 12 34 15
Ayas 1 5 6 0
Bala 4 6 5
Beypazan 6 11 3
Camlidere 4 4 0
Cankaya 33 39 72 0
Cubuk 14 7 21 5
Elmadag 4 2 6 0
Etimesgut 13 8 21 8
Evren 0 0 0 0
Golbast 27 14 41 4
Gudul 1 7 8 0
Haymana 0 0 0
Kahramankazan 12 5 17 2
Kalecik 0 4 4 0
Kecioren 28 16 44 1
Kizilcahamam 5 2 7 0
Mamak 18 16 34 0
Nallihan 6 0 6 2
Polath 14 4 18 0
Pursaklar 3 7 10 0
Sincan 21 19 40 2
Sereflikochisar 12 4 16 1
Yenimahalle 9 8 17 0
Toplam 259 191 450 48
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Tablo 4. 2017-2018 Egitim Ogretim Doneminde Basvuran ve Beyaz Bayrak Alamayan 48 Okulun Gerceklestiremedikleri Bazi
Kriterler

Kriteri
. . Gergeklestirememis Okul
Beyaz Bayrak Kriterleri Sayis1 ve Yiizdesi (%) *
Kantin/Kooperatif/Yemekhane: Fiziki kosullar, havalandirma ve aydinlatma yeterlilik 20 (41,6)
durumu ’
Kantin/Kooperatif/Yemekhane: Kullanilan arac, gerec, malzeme ve ekipmanlar temizlik 24 (50,0)
durumu ’
Kantin/Kooperatif/Yemekhane: Gida hazirlama isi yapan personel eldiven, onliik ve
27 (56,2)
bone kullanma durumu
icme Suyu: Okul su deposu ic yiizey kaplamasi uygundur, tahliye vanasi durumu 7 (14,6)
icme Suyu: Okul su deposu temizligi diizenli olarak yapilmakta ve kayit durumu 34 (70,8)
icme Suyu: Kuyu/sebeke su numuneleri, **ITASHY’te belirtilen mikrobiyolojik sartlari 48 (100)
tasima durumu
Tuvalet ve Lavabolar: Tuvalet pencerelerinde sineklik durumu 40 (83,3)
Tuvalet ve Lavabolar: Tuvaletler temizlik durumu 28 (58,3)
Tuvalet ve lavabolar: Her kabinde calisir sifon, tuvalet kagidi, aski, cop kovasi ve kova 32 (66,6)
icinde ¢op poseti durumu ’
Tuvalet ve lavabolar: Tuvalet ortak alaninda sivi sabun, kagit havlu/kurutma makinesi,
~ . . : 30 (62,5)
¢cop kovasi ve kova icinde ¢cop poseti durumu
Diger: Simiflar, kantin/kooperatif/yemekhane ve tuvaletlerin temizliginin periyodik
& o 47 (97,9)
olarak yapildigina dair cizelge durumu
Diger: Egitim 6gretim yili icerisinde 6grencilere yonelik saglik, hijyen, cevre sagligi vb. 42 (87,5)
egitim verilme durumu 2
Simflar: Her sinifta kapakli cop kovasi ve kova icinde ¢op poseti durumu 29 (60,4)
Koridorlar: Az kullanilan alanlar (merdiven alt1, cati boslugu vb.) 25 (52,1)
Koridorlar: Saglik, hijyen, cevre saglig1 vb. konular iceren okul panosu durumu 41 (85,4)
Bina ici: Zararlilarla miicadele durumu 44 (91,6)

*Basvuru sonrasi yapilan degerlendirmede BB alamayan okullarin gerceklestiremedikleri baz1 kriterlerin yiizdesi
**TASHY: insani Tiiketim Amagh Sular Hakkinda Yonetmelik
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TARTISMA

kaliteli
ve saglikli bir yasam siirmek, temizlik ve hijyen

Toplum ve birey sagligimi  korumak,

kurallarina uymakla mimkindir.  Egitimin  asli
gorevlerinden olan saglikli nesiller yetistirmek; hijyen
kurallar ve temizlik uygulamalarinin dogru bir sekilde
verilmesine baglidir. Ozellikle pek cok cocugun
bir arada bulundugu okullar, bulasici hastaliklara,
bakterilerin olusumuna, parazitlerin yayilmasina,
dolayisiyla hijyenik olmayan ortak paylasim alanlarina

sahip yerlerdir.

Cocugun hasta olmasi onu gelisimsel olarak
etkiledigi kadar egitim ve 6grenimi de etkilemektedir.
Hasta olan cocuk okula devam edememekte, okul
basaris1 diusmektedir (8-11). Yapilan bir calismada,
enfeksiyon siklig1 ile hijyen aliskanliklar1 arasinda
yakin bir iliski oldugu ortaya konulmustur (12).

Ulkemizde ve diinyada goriilen hastaliklarin
cogunlugunu enfeksiyon hastaliklar1 olusturmakta
olup halk sagligim1 yakindan ilgilendiren bir konudur.
Kitis ve Bilgili (13) yaptiklann calismada, ozellikle
ortak kullanim alanlarinda el hijyeni davramisinin
yeterli diizeyde olmadigini gérmuslerdir.

Tiirkiye Saglik Raporu sonuclarina gore, 7-14 yas
grubu cocuklarin en cok yasadiklar hastalik sorunu
enfeksiyona bagli hastaliklardir. Okul doneminde
artan bu hastaliklarda okul ortamlarindaki hijyen
uygulamalarindaki olmaktadir
(13).

Ozellikle
olusmasinda

yetersizlikler etkili

okul  tuvaletleri  enfeksiyonlarin

ortak bir yayilma alan1 olarak
gorilmektedir. Temiz su, el hijyeni ve diizenli temizlik
uygulamalan ile tuvaletlerden bulasan mikrop ve
parazitlerle olusacak enfeksiyonlarin goreceli olarak

oniine gecilebilmektedir.

iyi tasarlanmamis tuvaletler, temiz ve kirli sularin
gideri, ortak dokunulan yerlerin sirekli dezenfekte
edilmemesi, su, sabun tuvalet kagidi ve kagit havlu
kullaniminin olmamasi vb. hastaliklara neden olan
durumlardir (14).

Ege Universitesi Tip Fakiiltesi 6grencileriyle

okul sagligi konusunda vyapilan bir calismada;
birinci simif 6grencilerince beyaz bayrakli okullar
aginin genisletilmesi ve tim okullarin denetlenmesi
onerilmistir (15).

Bu sorunlari 6ngoren Saglik Bakanligi ve Milli
Egitim Bakanlig1, “Beyaz Bayrak Projesi” ile okullarda
temizlik ve hijyenin tesvik edilmesi icin bir denetim
mekanizmas1 olusturmus, yapilan denetimlerle belli
bir puanm alan okullara “Beyaz Bayrak, Sertifikas
ve Pirin¢ Levha” vererek butun okullarda ortak bir

uygulamaya ulasilmasin1 hedeflemistir.

Ayrica sagliki beslenme ve hareketli yasamin
tesvik edilmesi, bu konuda yapilan iyi uygulamalarin
desteklenmesi ve okul ortami ve Ggrenci sagliginin
gelistirilmesi amaciyla Saglik Bakanligi tarafindan
2010 yiinda baslatilan
Program1” kosullarindan biri de okulun “Beyaz Bayrak

“Beslenme Dostu Okul

ve Beyaz Bayrak Sertifikas1” almasidir (16).

okullardaki
lavabolardan akan sularin mikrobiyolojik yonden

Erzurum merkezindeki baz1
uygun iken, bu okullarin lavabo ve tuvaletlerindeki
musluk baslarindan alinan suriintu orneklerinde ise
bakteri bulasinin oldugu belirlenmistir. Bunun da
toplum sagligi ve kisisel temizlik aliskanligi agisindan

onemli oldugu ortaya cikmaktadir (17).

Dumlupinar  Universitesi  Egitim  Fakiiltesince
yapilan bir calismada ise orneklemdeki okullarda
temizlik ve sarf malzemelerinin biylk olclude
bulunmadig1 ve ogrencilerin tuvaletlerin kullanima
iliskin herhangi bir egitim almadiklar belirtilmistir
(18).

okul

Mezitli bulunan

kantinlerinin gida gilivenligi

Mersin il ilcesinde
ve hijyen kosullan
bakimindan degerlendirilmesi calismasinda
kantinlerin %60’1nda zararlilara karsi 6nlem alinmadig:
tespit edilmistir (19).

Okullar, 6grencilerin yasamlarinda énemli yillarin
gecirdikleri kurumlardir. Bu anlamda disiinildiigiinde
ogrencilerin hem iyi bir egitim ve 6gretim almasi hem

de saglikla ilgili gerekli bilinci kazanmasi 6nemlidir.
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Calismamizda, okullarda gorevli temizlik personeli
sayisinin yetersiz oldugu, mevcut personelin temizlik
ve hijyen konusunda yeterli bilgiye sahip olmadigi,
okullarda temizlik ve sarf malzemelerinin yetersiz
oldugu, &grencilerin hijyen egitimi ve tuvaletleri
kullanim aliskanliklarina iliskin herhangi bir egitim
almadig1 gibi durumlarla karsilasilmistir.

Bu gibi durumlarin olumlu yonde gelistirilebilmesi
icin kaynak olarak kamu kurumlarinin yani sira okul
aile birliklerinin de katkisiyla; okul tuvaletlerinde
calismayan sifon, cesme, pisuvar, tuvalet, kap1 vb.
bakim ve tamirinin mutlaka yapilmasi, tuvaletlerin
havalandirilmasi, her teneffiis oncesi biitlin tuvalet
ogelerinin dezenfekte edilmesi, cocuklara tuvalet
ve el hijyeni hakkinda periyodik olarak uygulamali
egitim verilmesi, tuvaletlere hijyen kurallan ile ilgili
gorsel bilgilendiricilerin konulmasi ve tuvalet sarf

malzemelerinin  kullanimimin  kontrol edilmesinin
katkisinin olacag siiphesizdir.

SONUC

Ulkemizde niifusun beste birini &grenciler
olusturmaktadir. Okul caginda saglik bilincinin

olusturulmasi saglikli nesiller yetistirilmesinde 6nemli
bir adimdir. Bu nedenle okullarin hijyenik donanimi
ve cevre kosullarinin diizenlenmesi temel sagligin

Turk Hij Den Biyol Derg

korunmasinda buyuk onem arz etmektedir.

Calismamizda elde ettigimiz veriler 1s18inda
onerilerimiz asagida sunulmustur.

Calismamizda, Ankara ilinde 2017-2018 egitim
ve Ogretim yilina ait “Beyaz Bayrak ve Beyaz Bayrak
Sertifikas1” alan okullar degerlendirilmistir. ilimizde
projeye gonullii miiracaat eden okul sayis1 her gecen
yil artmaktadir. ilimiz “Beyaz Bayrak ve Beyaz Bayrak
Sertifikas1” bulunan okul ylizdesi %41,9 olup llkemiz
ortalamas1 %41,8 ile uyumlu oldugu goriilmektedir.
Bu yuzdenin yukseltilmesi amaciyla okullarin gonullu
olarak basvuru yapmalarinin saglanmasi icin isbirligi
calismalar kapsaminda kisisel temizlik ve bakim basta
olmak lizere cevre temizligine yonelik bilgilendirici
seminerler verilmektedir.

ilimiz okullann basvurularinda gériilen artisla,
okullarin hijyenik donanimi ve cevre kosullarinin
iyilestirilmesi saglanmistir. “Beyaz Bayrak ve Beyaz
Bayrak Sertifikas1” alan okul sayisinin artirilmasi,
okullarin hijyenik donanimi ve cevre kosullarinin
iyilestirilmesine  yonelik

egitim ve arastirma

calismalarimiz devam edecektir.

Ayrica “Beyaz Bayrak Projesi”ni degerlendiren bir
calisma bulunmamaktadir. Bu calisma, Milli Egitim
Bakanligi ve Saglik Bakanligimin 2006 yilindan beri
birlikte yurittiikleri proje konusunda ilk calismalardan
biri olmasi agisindan son derece 6nem tasimaktadir.
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Turk Hijyen ve Deneysel Biyoloji Dergisi

Biyolojik olmayan kompleks ilaglar

Biisra CESUR', Devrim DEMIR-DORA!

OZET

Biyolojik olmayan kompleks ilaclar son yillarda yeni
bir ilac grubu olarak karsimiza cikmaktadir. Bu kompleks
ilaclar kimyasal ve biyolojik ilac sinifina girmeyen,
etkin maddesi homo-molekiiler yapida olmayan, son
teknoloji fizikokimyasal analitik yontemlerle izole
edilemeyen, bitlintiyle miktar tayini yapilamayan ve
karakterize edilemeyen yapilardan olusan, kimyasal
olarak sentezlenemeyen, biyolojik olmayan, cogunlukla
nanopartikiiler sistemlerle kompleks halde bulunan tibbi
urunlerdir. Biyolojik olmayan kompleks ilaclar lipozomlan,
demir karbonhidrat

glatiramoitleri, komplekslerini,

polimerik miselleri ve nano-ilaclart kapsamaktadir.
Bu ilaclar, hazirlama teknolojisi acisindan biyolojik ve
kimyasal ilaclardan farklilklar gosterirler. Biyolojik
olmayan kompleks ilaclarin tiretimi sirasinda ortaya cikan
en biylk problem uretim surecinin kontrol edilememesi,
dolayisiyla seriler arasinda farkliiklarin  olmasidir.
Biyobenzer uriinler gibi bu trlinlerde de her farkli serinin
Uretiminde ayni degil, benzer iriin elde edilmektedir.
Biyolojik olmayan kompleks ilaclann boyut ve boyut
dagiimi, ylizey yiki ve bilesimi gibi fizikokimyasal
ozellikleri biyolojik sistemlerle olan etkilesimlerine,
dolayisiyla da biyolojik aktivitelerine etki eden
faktorlerdir. Canli kaynaklardan elde edilmemis olsalar

da, biyolojik ilaclar gibi immiinojenisiteye ve molekuler

ABSTRACT

Non-biological complex drugs have emerged as a
new drug group in recent years. These complex drugs are
medicinal products, not being a biological or chemical
medicine, where the active substance is not a homo-
molecular structure, but consists of different structures
that cannot be isolated and fully characterized by
state of the art physicochemical analytical methods,
not synthesized chemically, not biological and often
complex with nanoparticle systems. Non-biological
complex drugs include liposomes, glatiramoids, iron
carbohydrate complexes, polymeric micelles and nano-
drugs. These drugs differ from biological and chemical
medicines in terms of preparation technology. The
major problem that arises during the production of
non-biological complex drugs is the inability to control
the production process and therefore the differences
between the series. As biosimilar products, similar
products are obtained in every different production
series. Physicochemical properties, such as size and
size distribution, surface charge and composition of
non-biological complex drugs are factors that effects
interaction with biological systems and thus their
biological activities. Although not derived from living
sources, they have immunogenicity and molecular

complexity like biological drugs. Minor changes in
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Bu tibbi

suirecinde ortaya ¢ikan kiiciik degisiklikler bile istenmeyen

komplekslige sahiptirler. drtinlerin  Uretim
immin sistem yamitlarina, giivenlilik sorunlarina ve
terapotik etkilerinin azalmasina neden olabilir. Bu
ilaclarin ruhsatlandinlmasina iliskin gereklilikler ulusal ve
uluslararasi yasal diizenlemelerde tam olarak kesinlesmis
degildir. Biyolojik olmayan kompleks ilaclarla ilgili yasal
diizenlemelerde Avrupa ilac Ajansi (EMA) ve FDA (Gida
ve llac Dairesi) arasinda farkliiklar bulunmaktadir.
Bu nedenle bu durlnlerin etkili ve guvenli sekilde
kullamlabilmesi icin global harmonizasyon ile gereklilikler
ortaya konmali, onay siirecinde ve sonrasinda izlenmesi
gereken kilavuzlar yayimlanmalidir. Bu urunlerle ilgili
yapilan farmakodinamik, farmakokinetik ve advers
etki konusundaki calismalar yetersizdir. Bu derlemede;
lipozomlar, glatiramoitler, demir karbonhidrat
kompleksleri ve polimerik miseller ile ilgili genel bilgiler

sunulmustur.

Anahtar Kelimeler: Biyolojik olmayan kompleks

ilag, lipozom, glatiramoit, demir karbonhidrat

kompleksi, polimerik misel, nano-ila¢

the production process of these medicinal products
can cause adverse immune system responses, safety
problems, and reduced therapeutic efficacy. The
requirements for the registration of these drugs in
national and international legal regulations are not
fully established. There are differences between the
legal regulations of EMA (European Medicines Agency)
and FDA (U.S. Food and Drug Administration) about non-
biological complex drugs. Therefore, in order to be used
these products effectively and safely, requirements
should be set out the with global harmonization and the
guidelines should be published to be followed during
and after the approval process. Pharmacodynamic,
pharmacokinetic and adverse effect studies on these
medicinal products are inadequate. In this review,
general information about liposomes, glatiramoids,
iron carbohydrate complexes and polymeric micelles

are presented.

Key Words: Non-biological complex drug, liposome,
glatiramoid, iron carbonhydrate complex, polymeric

micelle, nano-drug

GIRIS
Biyoteknoloji ve  nanoteknoloji  alanindaki
gelismelerle ilac teknolojisinde yenilikler saglanarak
kompleks ilaclar ve kopyalarn gelistirilmis; ilaclarin
siniflandirlmasinda da kimyasal ve biyolojik ilaclarin
yanisira “Biyolojik Olmayan Kompleks ilaclar (Non-
Biological Complex Drugs - NBCDs)” kavrami ortaya
cikmistir (1).

Kicuk molekul yapisindaki ilaclar, hastaliklarin
tedavisinde semptomatik pek cok fayda saglasa da
bircok ciddi kosulun meydana geldigi, kanserden
otoimmiin hastaliklara kadar degisen durumlarda,
biyolojik ve biyolojik olmayan kompleks ilaclar daha

iyi yanmitlar olusturmaktadir (2).

Biyolojik olmayan kompleks ilaclar adindan da
anlasilabilecegi gibi karmasik ilac¢ iriinleridir ancak
“biyolojik ilac” sinifina da girmemektedir. Bu ilaclar,

Turk Hij Den Biyol Derg

diger farmasotik bilesenler kadar kicik yapilarda
bulunmazken, oldukca karmasik ozellige sahiptirler.

Hem kicik molekillerden hem de biyolojik
terapotiklerden;
 Homo-molekiiler yapida olmamalan,

« izole edilemeyen ve biitiiniiyle fizikokimyasal
analitik yontemlerle karakterize edilemeyen
farkli yapilardan olusmalar,

e Yapilaninin biyuk olmas,

o Pek cogunun nanopartikiil ile kompleks halde
olmasi,

»  Biyolojik bir tiriin olmamalar,
o Kimyasal olarak sentezlenmemeleri

gibi ozelliklerinden dolay1 farklilik gosterirler (3-



Biyolojik olmayan kompleks ilaclarin bilesimi,
kalitesi ve in vivo etkinligi, etkin maddenin ve aym
zamanda formilasyonun uretim sireciyle yakindan
iliskilidir. Yapilarimin tayin edilebilmesi ve biyolojik
aktivitelerinin belirlenebilmesi icin gelismis analitik
yontemlere ihtiyac duyulmaktadir. Biyolojik uriinler
gibi fizikokimyasal ozellikleri tam olarak karakterize
edilemediginden ve lretim sirasinda meydana gelen
kiiclik degisikliklere karsi oldukca hassas olduklarindan
yapilarint ve islevlerini anlamak oldukca zordur.
Biyolojik olmayan kompleks ilaclarin elde edilmesinde
ortaya cikan en blyuk problem Uretim sirecinin
kontrol edilememesi ve seriler arasinda farkliliklarin
olmasidir. Her farkli seri iiretimde ayn degil, benzer
urin elde edilmektedir (5, 6).

Biyolojik olmayan kompleks ilaglarin boyut ve boyut
dagilimi, ylizey yikii ve bilesimi gibi fizikokimyasal
ozellikleri biyolojik sistemlerle olan etkilesimlerine,
dolayisiyla da biyolojik aktivitelerine etki eden
faktorlerdir (7). Canli kaynaklardan elde edilmemis
olsalar da biyolojik ilaclar gibi immiinojenisiteye
ve molekiiler komplekslige sahiptirler. Bunun yam

Yag asidi

sira ufak degisiklikler; istenmeyen immiin sistem

yanitlarina, glivenlilik sorunlarina ve terapotik
Ulusal

ve uluslararas1 yasal dizenlemelerde bu ilaclarin

etkilerinin azalmasina neden olabilir (2).

ruhsatlandinlmasina iliskin gereklilikler tam olarak
kesinlesmis degildir (8, 9).

Biyolojik olmayan kompleks ilaclar lipozomlar,
glatiramoitleri, demir karbonhidrat komplekslerini,
polimerik miselleri ve nano ilaclarn kapsamaktadir (4).

1. LIPOZOMLAR

Lipozomlar, amfifilik yapiya sahip kiicuk vezikuler
ilac taswyic1 sistemlerdir. Yapilarinda hidrofilik ve
lipofilik bolgeleri icermeleri nedeniyle hem suda,
hem de yagda c¢oziinen molekiilleri tasiyabilirler.
Lipozomlarin yapisi Sekil 1’de goriilmektedir (10).
Lipozomlar, yap1 ve icerik bakimindan hiicre zarina
benzerlik gostermeleri, toksik olmamalari ve kimyasal
iceriklerinin belirlenebilmesi gibi 6zellikleri sayesinde
onemli ve basanli bir ilac tasiyici sistem olarak pek
cok calismada kullanilmistir (11).

@ Lipofilik ilaglar

B Hidrofillik ilaglar
Makromolekiiller

Sekil 1. Lipozom yapis1 (10)
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Lipozomlarin  hiicreye alim  mekanizmalan

adsorbsiyon, endositoz, flizyon ve lipit
degisimi seklindedir (12). Amaca uygun olarak,
hedeflendirilebilir, sicaklik ve pH’a duyarli, dolasimda
uzun sire kalabilen, anyonik veya katyonik ozellikte

lipozomlar hazirlanabilmektedir (13).

Bir  diger belirlenen  hicrelere
hedeflendirme yapilmasini

gelistirilmesi ile bu vezikiler tasiyici sistemlerin tipta

yandan,
saglayan lipozomlarin
kullanimi1 ivme kazanmistir. Tipta teshis, tedavi ve
koruma amacli kullanmlmaktadirlar (14). Lipozomlarin
belirli bir hedefe
molekiilleri  taniyabilen
uygun bolgelerine baglanmasi ile saglanmaktadir.
Lipozomlarin yiizeyine kovalent olarak baglanan

yonlendirilebilmesi  spesifik

ligandlarin  lipozomlarin

antikorlar, spesifik yiizey antijenlerine giivenli bir
sekilde ila¢ tasimak uzere hedeflendirilmistir. In
vivo ve in vitro hayvan modelleri iizerinde yapilan
calismalarda, umut vaadeden elde
edilmistir (15). Lipozomlar, kemoterapotik ajanlar,

biyolojik makromolekiiller, niikleik asitler ve asilarin

sonuclar

tasinmasinda kullanilan vezikiler yapida ilag tasiyici
sistemlerden birisidir (16).

Lipozomlar, ilaclarin toksisitesini ve yan etkisini
azaltir, permeabiliteyi artirr, stabilitesini saglar ve
yar1 omru kisa ilaclarin biyoyararlanmiminm artirir. Hiicre
icinde stabilite sorunu olan DNA, RNA, oligonukleotitler
gibi
korurken hiicre ici geri alimini iyilestirir ve hapsedilen

niikleik asitleri enzimatik parcalanmadan
molekiiliin farmakokinetigini degistirir (17). Sahip
oldugu bu ozellikler nedeni ile kanser tedavisinde
kullanimi son yillarda artrmistir. Lipozomal formulasyon
seklinde karsimiza cikan ilk miustahzar ornekleri,
FDA tarafindan onaylanan Doxil® ve EMA tarafindan
onaylanan  AmBisome®‘dir.  Kanser hastaliginin
tedavisinde daha etkili bir tedavi yontemi olusturmak
icin polietilenglikol (PEG) ile kaplanmis lipozomal
doksorubisin (PLD), PEG ile kaplanmamis lipozomal
doksorubisin (NPLD), lipozomal daunorubisin (DNX),
lipozom icine enkapsiile edilmis platin bilesimleri,
immunolipozomlar (antikor aracili tasima) gibi farkl

lipozom formulasyonlan gelistirilmistir (18).
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Lipozomlar, hiicre  flizyonunu  saglamak,

membranlarin  fosfolipit ve kolesterol icerigini
degistirmek ve suda coziinebilen fakat hiicre icine
gecisi zor molekullerin transferini kolaylastirmak icin

kullanilabilmektedirler.

Bu vezikiiler ilag tasiyici sistemler kisaca, hastaliga
neden olan kusurlu genin yerine saglikli kopyalarinin
yerlestirilmesiyle genetik yapinin  duzeltilmesi,
olarak tanimlayabildigimiz gen tedavisi alaninda da
kullanim vyeri bulmustur. Niikleik asitlerin negatif
yuklu olmalarindan dolay1 katyonik lipozomlar, genleri
hedef bolgeye tasimak icin en uygun vektorler olarak
on plana ¢ctkmaktadir. DNA lipozomlar sayesinde stabil

olarak hicre icine tasinabilmektedir (19).

intravendz yolla verilen lipozomlarn viicuttaki
fagositik hiicreler tarafindan sindirildiginin  fark
edilmesi Uzerine bu lipozomlar, ilac molekillerinin
makrofajlara yonlendirilmesinde en uygun ilag tasiyici

sistemler halini almistir.

Oldiiriici makrofaj ici parazitik bir hastalik olan
Leishmaniasisi tedavi etmek icin kullanilan ilaclar
oldukca toksiktir. Bu tip ilaclarin lipozomlara enkapstle
hedef bolgede
saglanmasiyla toksisitesi azaltilmaktadir.

edilerek sadece birikmelerinin
Bu tip
formulasyonlann kullanimi su an hayvanlar uzerinde
yapilan calismalarla simirli olsa da son yillarda
antiparazitik lipozom formilasyonlarinin kullanildig
insan Uzerinde yapilan calismalar da baslatilmistir. Bu
calismalarda en cok basar elde edileni, Amfoterisin B
tasiyan lipozom formulasyonlarinin insanda antifungal
(20).

hastaliklarin tedavisinde lipozomlarin kullanimi ayn bir

tedavide kullanilan1 olmustur Dermatolojik
onem tasimaktadir. Deri sagligi icin gerekli olan yaglar,
vitaminler ve iyonlar, lipozomlarin icerisine enkapsule
edilerek deriye dogrudan uygulanabilmektedir.
Dermatoloji alaninda lipozom kullaniminmin sagladig
en biylik avantaj ise uzun siireli ve kontrolll etkin
madde salimidir. Lipozomlarin tasidiklari bu maddeler
deri hucreleri tarafindan kabul edilir o6zelliktedir.
Fakat bunu koruyucu maddeler icin soylemek pek
Bu maddeler

mimkin olmamaktadir. nedeniyle



alerjik reaksiyonlarin gelismesi gibi durumlarla
karsilasilmaktadir (21).

Lipozomlar buyukliklerine, tabaka sayis1 ve
hazirlama metotlanina gore cesitli  sekillerde

siniflandinlabilirler. Lipozomlarin tip, boyut ve lipit
biitlinligl bakimindan bu sekilde cesitlilik gostermesi,
farkliozelliklerdeilac yliklenmesive tasinmasinaolanak
(22).
da bircok farkli yontem kullamlmaktadir. Bunlarin

saglamaktadir Lipozomlarin hazirlanmasinda
arasindan en cok film hidrasyon diger bir adiyla Bangham
yontemi kullanilir (23). Lipozom hazirlanmasinda ilk
olarak lipit film olusturulur. Ardindan hidrasyon islemi
gerceklestirilir ve homojen bir boyut dagilimi elde
etmek icin sonikasyon gibi yontemler kullanilarak
istenen ozellikte lipozomlar hazirlanir.

Lipozomlarin fiziksel ve kimyasal 6zellikleri, hem in
vivo hem de invitro davranislarini etkiledigiicin oldukca
onem kazanmaktadir. Bu sebeple karakterizasyonunun
tam olarak yapilmasi gerekmektedir (24).

2. GLATIRAMOITLER

Glatiramoitler, kismi hidrolizin ardindan
polimerizasyon ile elde edilen cesitli sekans ve
biiyliklukliklerde L-glutamik asit, L-alanin, L-lisin ve
L-tirozin olmak uUzere dort amino asit iceren sentetik
kopolimer karnisimlarindan olusan yapilardir (25).
Diger biyolojik olmayan kompleks ilaclarda oldugu
gibi glatiramoitlerin karmasiklig1 ve heterojenligi
klinik olarak aktif

epitoplarin tanimlanmasi oldukca guictiir (26).

nedeniyle karisim icindeki
ilk incelenen glatiramoit, 1 mL enjeksiyonluk

cozeltisi, kullamma hazir dolu enjektor basina
40 mg glatiramer asetat (GA) iceren Copaxone®,
ataklarla seyreden multiple sklerozun (MS) tedavisi
icin onaylanmis, immunomodulator aktivitesi olan
polipeptitlerin kompleks heterojen bir kansimidir.
etki

gosterdigi tam olarak agiklanamamis olsa da MS’in

Glatiramer asetatin MS hastalarinda nasil

patogenezinden sorumlu olan immun prosesleri

degistirerek etki ettigi distinilmektedir (27). Bu
dogrultuda MS’li hastalarda ve hayvanlarda yapilan

calismalar; glatiramer asetatin, periferde glatiramer
asetata 0Ozel supresor T hicrelerini etkileyip aktif
one sirmektedir. Bir

duruma gecirdigini baska

glatiramoit, protiramer, yakin zamanda preklinik
calismalarda ve ataklarla seyreden MS hastalan
ile yapilan iki kiicik Faz 1l klinik calismasinda
degerlendirilmistir. Glatiramoitler arasinda molekiiler
kitlelerin dagiiminda veya antijenik polipeptit
kiicuk farklitiklar bile

immunojenisite profillerini

sekanslarinin  bilesimindeki
etkinlik, toksisite ve
onemli olcude etkileyebilir (28).

3. DEMiIR KARBONHIDRAT KOMPLEKSLERI

Bu grup ilaclar, bilinmeyen bir yapiya sahip
karbonhidrat (111)-okso-
hidroksit cekirdeklerinden olusan nano boyutta
dispersiyon sistemlerdir. Zahmetli ve siki kontrollu

kapli poliniikleer demir

uretim
yapilardir (29).
polinukleer oksi hidroksi merkezini stabilize eden ve

sureclerinin  sonucunda meydana gelmis

Demir karbonhidrat kompleksleri,

urinun kinetik ve (doz) toleransinm etkileyen siikroz,
glukonat, dekstran, karboksimaltoz, izomaltosit veya
poliglukosorbitol gibi farkli mono veya polimerik
sekerlerden olusur (30).

Vicutta demir tasinmast / depolanmasi,
transferrin ve ferritin gibi farkli spesifik proteinlerle
saglanir. Serbest demir mononiikleer fagositik sistem
/ retikiilo-endotel sistem (MPS / RES) rezervuarlarina
tasinir, dagitilir ve depolanir. Bu dagitim sekli, spesifik
retim prosesine bagimli nanopartikiiler 6zellikleriyle
baglantiidir (31).
nano-kolloidal

asamasinda ek giivenlik verisine ihtiya¢c oldugunu

Avrupa ilac Ajansi (EMA), demir

bazli Uriinlerin  ruhsatlandirilmasi

aciklamistir (32).
4. POLIMERIK MISELLER

Polimerik miseller, biyolojik olmayan kompleks
ilac grubunda yer alan diger nano ilaclardir. Yiizey
aktif maddelerin bas gruplarinin su icinde ¢ozinmesi
ve hidrokarbon kisimlarinin su tarafindan itilerek bir
arada kiimelesmesi sonucu ortaya ¢ikan yapilara misel
adi verilmektedir (Sekil 2) (33).
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Kopolimer

ilag

Sekil 2. Misel yapis1 (33)

Polimerik miseller, hidrofobik ve amfifilik
etkin maddelerin salimi icin uygun amfifilik blok
kopolimerlerden hazirlanan nano boyutlu sistemlerdir
(34). Kopolimerlerin tiplerine bagl olarak, hidrofilik-
hidrofobik blok kombinasyonlar1 gibi farkli tipte
miseller olusabilmektedir (35). Blok kopolimerlerin
su icindeki c¢oziinlrligiine gore dogrudan c¢oézme
ve diyaliz yontemi olmak iizere baslica iki temel
hazirlama yontemi bulunmaktadir (36).

Polimerik misellerin tercih edilme sebepleri
arasinda;

o laclarin suda coziinirliigiini, dolayisiyla

ilaclarin biyoyararlanimim arttirmalan,

o Gerekli bolgede etkin maddenin birikmesini
saglamak icin hidrofilik bir blok varliginda

kanda uzun siire kalabilmeleri ve ilag
konsantrasyonunu arttirabilmeleri,
o ilacin istenmeyen vyan etkilerini ya da

toksisitesini azaltmalar veya yok etmeleri,
o Spesifik  bir
hedeflendirilebilmeleri gosterilebilmektedir.

ligant  baglanmas1 ile

Polimerik misellerin karakterizasyonunun
yapilmast icin kritik misel konsantrasyonunun,
stabilitelerinin  ve  misellerin  vezikiil  boyutu

dagilimlarinin tayin edilmesi gereklidir.

Hedef bolgede misellerin birikmesi, etkin madde
salim icin yeterli zamanin saglanmasi ve aym
zamanda vicuttan kolayca elimine edilebilmeleri i¢in
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yavas bir sekilde birimlerine ayrismalan gerekir.

ideal

ozellikler su sekildedir:

bir misel sisteminin tasimasi gereken

e  Bir butiin olarak miselin boyutu 100 nm’den
kiicuk olmalidir ve bu sayede hicre ve
dokulara girisi miimkun olur.

« Etkin maddenin farmakokinetik parametreleri
ve biyodagiiminda tahmin
degisiklikleri

dagilimina sahip olmalidir.

edilemeyen

onlemek icin dar bir cap
« In vivo veriliste dayamkli olmalidir, kritik
misel konsantrasyonu dusuk olmalidir ve

misel yapisi yavasca bozulmalidir.

o Miselin koronasi cekirdegi yeterli derecede
kaplarken etkin bir sterik engel olarak da rol
oynamalidir.

o Miselin cekirdegi yilksek bir yiikleme
kapasitesine sahip olmali ve kontrolli bir

etkin madde salimi saglamalidir.

Polimerik miseller tan1 amacli goriintileme,
ilac hedeflendirme ve oral ila¢ tasinmasi amaciyla
Kucuk cap,

sterilizasyon,

kullamlir. yuksek cozunurluk, basit
gibi

belirgin avantajlarn nedeniyle polimerik misellerin

kontrolli etkin madde salim

ideal ilag tasiyic1 sistemler oldugu goriilmektedir.
Calismalar ozellikle antikanser etkin maddelerin
misel formiilasyonlan ile paranteral olarak verilmesi
tizerinde yogunlasmistir.



SONUC

Biyolojik olmayan kompleks ilaclar daha cok

arastinlmas1 ve incelenmesi gereken bir ilac

grubudur. Biyolojik kaynakli olmayan karmasik ilac

yapilarinin, potansiyel immiinojenisitesi ve tam

karakterizasyonunun  fizikokimyasal  yontemlerle

yapilamamasi1 cozum bekleyen sorunlarinin basinda
gelmektedir (37, 38). Seri lretime gecildiginde elde
edilen urunlerin aymsi yerine sadece benzer sekilde
uretilebilmesi diger sorunlardan birisidir.
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