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Amag¢ ve Kapsam

Mus Alparslan Universitesi Fen Bilimler Dergisi, temel bilimler, miihendislik bilimleri, ¢evre ve enerji
alanlarinda ulusal ve uluslararasi diizeyde yapilan bilimsel nitelikli ve 6zgilin ¢aligsmalar1 bilimsel bir yaklagimla ele
almak amaciyla yayimlanan uluslararas1 hakemli bir dergidir. Mus Alparslan Universitesi Fen Bilimler Dergisinin
temel amaci uluslararasi alanda bilim ve teknolojideki yenilikler ve gelismeler, giincel ortaya konulan bilimsel
calismalar, tespit edilen sorunlarin ve ¢6ziim dnerilerinin tartisildigi 6zgiin ve nitelikli makaleler yayinlanan bilimsel
bir dergi olmaktir. Ayrica Mus Alparslan Universitesi Fen Bilimler Dergisi, yiiksekdgretim kurumlarinda gérev alan
akademisyenler, lisansiistii 6grenciler, sanayi ve endiistride ¢aligan kisilerin akademik ve mesleki gelisimlerine katki
saglayan bilimsel, nitelikli akademik ¢aligmalarin yayginlastirilmasina hizmet etmeyi hedeflenmektedir.

Mus Alparslan Universitesi Fen Bilimler Dergisi; temel bilimleri, tarim ve uygulamali bilimleri, doga bilimleri
ve mithendislik alanlari ile alakali konularda 6zgiin ve nitelikli bilimsel g¢aligmalar1 kapsamaktadir. Dergide,
yukarida belirtilen alanlarda yapilmis deneysel ve teorik ilerlemeleri igeren bilimsel ve 6zgiin arastirma makalesi
tiiriindeki bilimsel ¢aligsmalara ve giincel icerikli derlemelere yer verilmektedir. Dergide yayimlanan tiim makalelere
DOI numaras1 atanmakta ve yayimlanan makaleler i¢in herhangi bir iicret talep edilmemektedir. Mus Alparslan
Universitesi Fen Bilimler Dergisinde yayimlanan yazilarin bilimsel ve hukuki sorumlulugu, yazarlarma aittir.
Yaymmlanan yazilarm biitiin yaym haklar1 Mus Alparslan Universitesi’ne ait olup yayim, yaymcinm izni olmadan
kismen veya tamamen elektronik ortama tasinamaz. Mus Alparslan Universitesi Fen Bilimler Dergisi, 6zgiin
bilimsel arastirmalar ile uygulama calismalarina yer veren Haziran ve Aralik sayist olmak iizere yilda iki defa
diizenli olarak yayimlanan bir dergidir.

Mus Alparslan Universitesi Fen Bilimler Dergisi asagidaki indekslerce taranmaktadir:

e International Innovative Journal Impact Factor (IIJIF),
e Research Bible

e Scientific Indexing Sevice

e Infobase index

e DRII (Directory of Research Journals Indexing)
e CrossRef DOI

Academic keys

COSMOS IF

Eurasian Scientific Journal Index (ESJI)

Index Copernicus

National Science Digital Library

CiteFactor
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Aims and Scope

Mus Alparslan University Journal of Science is an international refereed journal that is published with a
scientific approach in order to handle scientific and original studies in the fields of basic sciences, engineering
sciences, environment and energy. The main aim of Mus Alparslan University Science Journal is to become a
scientific journal which published original and qualified articles, current scientific studies, their identified problems
and their solution suggestions, discussing innovations and developments in science and technology in the
international surroundings. In addition, Mus Alparslan University Journal of Sciences is aimed to serve the
dissemination of scientific and qualified academic studies which contributed to the academic and professional
development of academicians, graduate students, working people in industry.

Mus Alparslan University Journal of Science is covered original and qualified scientific studies in the fields of
basic sciences, agriculture and applied sciences, natural sciences and engineering. There are scientific, original
research articles and current content reviews that are included experimental and theoretical advances mentioned
above in the fields in the journal. All published articles in the journal are assigned a DOI number and no fee is
charged for the published articles. The authors are belong to scientific and legal responsibility of the articles
published in Mus Alparslan University Journal of Science. Mus Alparslan University is belong to all publishing
rights of the published articles and it cannot be publish to the electronic medium partially or completely without the
permission of the publisher. Mus Alparslan University Journal of Science including the June and December issues is
a regular journal published twice a year that is included original scientific research and application studies.

Mus Alparslan University Journal of Science is included in the following abstracting and indexing services:

e International Innovative Journal Impact Factor (ILJIF),
e Research Bible

e Scientific Indexing Sevice

e Infobase index

e DRIJI (Directory of Research Journals Indexing)
e CrossRef DOI

e Academic keys

e COSMOS IF

e Eurasian Scientific Journal Index (ESJI)

e Index Copernicus

e National Science Digital Library

e CiteFactor
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MSUFBD Dergi Yayin Etigi ve Sorumluklar

MSUFBD Dergisinde uygulanan yayin siireclerinde yazarlar, hakemler ve editorler etik ilkelere yonelik
standartlara uymasi 6nem tasimaktadir. MSUFBD Dergisinde yayin etigi kapsaminda tiim yazarlar, hakemler ve
editorler asagidaki etik sorumluluklari tasimasi beklenmektedir. Asagida yer alan etik goérev ve sorumluluklar
olusturulurken agik erisim olarak Committee on Publication Ethics (COPE) tarafindan yayinlanan etik kurallara
ve sorumluluklar dikkate alinarak hazirlanmaistir.

Yazarlarin Etik Sorumluluklar:

Yazar(lar)in gonderdikleri c¢aligmalarin 6zgiin olmasi beklenmektedir. Yazar(lar)in baska calismalardan
yararlanmalar1 veya baska caligmalari kullanmalari durumunda eksiksiz ve dogru bir bigimde atifta bulunmalari
ve/veya alint1 yapmalar1 gerekmektedir. Calismanin olusturulmasinda icerige katki saglamayan kisiler, yazar olarak
eklenmemelidir. Yazarlar ¢alismalarini ayni anda birden fazla derginin bagvuru siirecinde bulunduramaz. Her bir
basvuru 6nceki bagvurunun tamamlanmasini takiben baslatilabilir. Bagka bir dergide yaymlanmis ¢alisma MSUFBD
Dergisine gonderilemez. Yayinlanmak iizere gonderilen tiim calismalarin varsa ¢ikar gatigmasi teskil edebilecek
durumlart ve iliskileri agiklanmalidir. Yazar(lar)dan degerlendirme siirecleri ¢ergevesinde makalelerine iligkin ham
veri talep edilebilir, boyle bir durumda yazar(lar) beklenen veri ve bilgileri yayin kurulu ve bilim kuruluna sunmaya
hazir olmalidir. Degerlendirme siireci baglamig bir ¢calismanin yazar sorumluluklarinin degistirilmesi (Yazar ekleme,
yazar sirast degistirme, yazar c¢ikartma gibi) teklif edilemez. Yazar(lar) kullanilan verilerin kullanim haklarina,
arastirma/analizlerle ilgili gerekli izinlere sahip olduklarini veya deney yapilan deneklerin rizasinin alindigimni
gosteren belgeye sahip olmalidir. Yazar(lar)in yayinlanmis, erken goriinlim veya degerlendirme asamasindaki
caligmasiyla ilgili bir yanlis ya da hatay1 fark etmesi durumunda, dergi editdriinii veya yayinciy1 bilgilendirme,
diizeltme veya geri cekme islemlerinde editdrle isbirligi yapma yiikiimliiliig bulunmaktadir.

Editorlerin Etik Gorev ve Sorumluluklar:

MSUFBD Dergisindeki editorler ve alan editorleri, agik erisim olarak Dergipark sayfasinda yayinlanan
Committee on Publication Ethics (COPE) tarafindan belirtilen etik gérev ve sorumluluklara sahip olmalidir:

Genel Gorev ve Sorumluluklar

Siirekli olarak derginin gelisimini saglama, dergide yayimlanan calismalarin kalitesini gelistirmeye yonelik
siirecleri yiiriitme, okuyucularin ve yazarlarin bilgi ihtiyaclarini karsilamaya yonelik c¢aba sarfetme, diizeltme,
aciklama gerektiren konularda yayin agisindan agiklik ve seffaflik gosterme. fikri miilkiyet haklari ve etik
standartlardan taviz vermeden is siireclerini devam ettirme editdriin gorev ve sorumluluklarindandir.

Hakemlerin Etik Sorumluluklar:

Sadece uzmanlik alani ile ilgili ¢aliyma degerlendirmeyi kabul etmelidir. Tarafsizlik ve gizlilik igerisinde
degerlendirme yapmalidir. Gizlilik ilkesi geregi inceledikleri ¢aligmalari degerlendirme siirecinden sonra imha
etmelidir. Degerlendirme siirecinde ¢ikar catismasi ile karsi karsiya oldugunu diisiiniirse, ¢aligmay1 incelemeyi
reddederek, dergi editoriinii bilgilendirmelidir. Degerlendirmeyi nesnel bir sekilde sadece ¢alismanin igerigi ile ilgili
olarak yapmalidir. Degerlendirmeyi yapici ve nazik bir dille yapmalidir. Dismanlik, iftira ve hakaret iceren
asagilayici kisisel yorumlar yapmamalidir. Degerlendirmeyi kabul ettikleri ¢calismay1 zamaninda ve yukaridaki etik
sorumluluklarda gerceklestirmelidir.

Yaymncinin Etik Sorumluklar

MSUFBD Dergisinde gonderilen g¢alismalarin tiim siire¢lerinden editér sorumludur. Bagimsiz editér karar
olugturulmasini taahhiit eder. MSUFBD Dergisinde ekonomik ya da politik kazanglar g6z 6niine alinmaksizin karar
verici kigi editordiir. MSUFBD Dergisinde yaymlanmis her makalenin miilkiyet ve telif hakkini korumak
zorundadir. Editore iligkin her tiirlii bilimsel suiistimal ve intihalle ilgili 6nlemleri alma sorumluluguna sahiptir.

Yazarlar ile iliskiler

Editor, caligmalarin &nemi, 6zgiin degeri, gegerliligi, anlatimm agikligi ve derginin ama¢ ve hedeflerine
dayanarak olumlu ya da olumsuz karar vermelidir. Yaym kapsamina uygun olan caligmalarin ciddi problemi
olmadig siirece 6n degerlendirme agamasina almalidir. Editor, ¢alisma ile ilgili ciddi bir sorun olmadik¢a, olumlu



yondeki hakem oOnerilerini g6z ardi etmemelidir. Yeni editor, ¢aligmalara yonelik olarak onceki editor tarafindan
verilen kararlar1 ciddi bir sorun olmadik¢a degistirmemelidir. MSUFBD Dergisinde bir Yazar Rehberi
yaymlamalidir. Yazarlara aciklayici ve bilgilendirici sekilde bildirim ve doniis saglanmalidir.

Hakemler ile iliskiler

Editor; dergi yayin politikalarinda yer alan Kér Hakemlik ve Degerlendirme Siireci politikalarini uygulamakla
yiikiimliidiir. Hakemleri yayinin alan konusuna uygun olarak secilmelidir. Yayinin degerlendirme siirecinde gerekli
tim bilgileri hakemlere saglamakla yiikiimliidiir. Yazarlar ve hakemler arasindan ¢ikar ¢atismasi olup olmadigini
gozetmek durumundadir. Yayinin degerlendirme siirecinde hakemlerin kimlik bilgilerini gizli tutmalidir. Hakemleri
tarafsiz, bilimsel ve nesnel bir dille ¢alismay1 degerlendirmeleri i¢in tesvik etmelidir. Hakem havuzunun genis bir
yelpazeden olusmasi i¢in adimlar atmalidir. Hakemlerin performansini artirict uygulama ve politikalar belirlemelidir.
Bilimsel olmayan degerlendirmeleri engellemelidir.

Okuyucu ile Iliskiler

Editér tim okuyucularin ihtiya¢ duyduklari bilgi, beceri ve deneyim beklentilerini dikkate alarak karar
vermelidir. Yayinlanan g¢alismalarin okuyucu, arastirmaci, uygulayici ve bilimsel literatiire katki saglamasina ve
0zgiin nitelikte olmasina dikkat etmelidir. Editor okuyuculardan gelen geri bildirimleri dikkate almak, aciklayict ve
bilgilendirici geri bildirim vermekle yiikiimliidiir.

Yaym Kurulu ile iliskiler

Editor, tim yaym kurulu tiyelerinin siirecleri yayin politikalar1 ve yonergelere uygun ilerletmesini saglamalidir.
Yayin kurulu iiyelerini yayin politikalar1 hakkinda bilgilendirmeli ve gelismelerden haberdar etmelidir. Yeni yayin
kurulu iiyelerini yayin politikalar1 konusunda egitmeli, ihtiya¢ duyduklar bilgileri saglamalidir.

Dergi Sahibi ve Yaymar ile iliskiler

Editor ile yayinci arasinda yapilan yazili sézlesme geregi, editdriin alacagi tiim kararlar yaymci ve dergi
sahibinden bagimsizdir. Yani editdr ve yayinci arasindaki iligski bagimsizlik ilkesine dayanmaktadir.

Kisisel Verilerin Korunmasi

Editor; degerlendirilen ¢alismalarda yer alan deneklere veya gorsellere iligkin kisisel verilerin korunmasini
saglamakla yiikiimlidiir. Calismalarda kullanilan bireylerin agik rizasi belgeli olmadigi siirece c¢alismayi
reddetmekle gorevlidir. Ayrica editdr; yazar, hakem ve okuyucularin bireysel verilerini korumaktan sorumludur.

Etik Kurul, insan ve Hayvan Haklar

Editor; degerlendirilen ¢alismalarda insan ve hayvan haklarmin korunmasini saglamakla yilikiimlidiir.
Calismalarda kullanilan deneklere iliskin etik kurul onayi, deneysel aragtirmalara iliskin izinlerin olmadig1
durumlarda ¢alismay1 reddetmekle sorumludur.

Olas Suiistimal ve Gorevi Kotiiye Kullanmaya Kars1 Onlem

Editor; olasi suiistimal ve gorevi kotiiye kullanma islemlerine karsit 6nlem almakla yiikiimliidiir. Bu duruma
yonelik sikayetlerin belirlenmesi ve degerlendirilmesi konusunda titiz ve nesnel bir sorusturma yapmanin yani sira,
konuyla ilgili bulgularin paylasilmasi editoriin sorumluluklari arasinda yer almaktadir.

Fikri Miilkiyet Haklarimin Korunmasi

Editor; yaymlanan tiim makalelerin fikri miilkiyet hakkini korumakla, olasi ihlallerde derginin ve yazar(lar)in
haklarint savunmakla yiikiimliidiir. Ayrica editér yayinlanan tiim makalelerdeki iceriklerin bagka yaymlarm fikri
miilkiyet haklarini ihlal etmemesi adina gerekli dnlemleri almakla yiikiimliidiir. Bu agsamada yazarlardan makaleleri
ile birlikte almig olduklar1 intihal raporu talep edilmektedir.

NOT: MSUFBD Dergisinde Etik Olmayan Bir Durumla Karsilasirsaniz!

MSUFBD Dergisinde yukarida bahsedilen etik sorumluluklar ve disinda etik olmayan bir davranis veya igerikle
karsilagirsaniz liitfen msufbd@alparslan.edu.tr adresine e-posta yoluyla bildiriniz.
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MSUFBD Journal Editorial Ethics and Responsibilities

It is important for authors, referees and editors to comply with the standards regarding ethical principles in the
publication processes applied in the Journal of MSUFBD. All authors, referees and editors are expected to have the
following ethical responsibilities within the scope of publication ethics in MSUFBD journal. The following ethical
duties and responsibilities have been prepared as open access, taking into account the ethical rules and
responsibilities published by the Committee on Publication Ethics (COPE).

Authors' Ethical Responsibilities

The works submitted by the author (s) are expected to be original. If the author (s) benefit from other studies or
use other studies, they must cite and / or cite completely and accurately. People who do not contribute to the content
of the study should not be added as author. The authors work in the application process can not contain more than
one journal at a time. The work published in another journal cannot be sent to the MSUFBD Journal. That might
constitute a conflict of interest if all studies submitted for publication must be explained and relationships. Author (s)
can be requested from the evaluation process raw data of the frame in the article, in such a case the author (s) must
be ready to provide the expected data and information science committee and the editorial board. Replacing the
responsibility of the author began a study of the evaluation process (authors add, modify order of authors, writers
like stickers) cannot be offered. The author (s) must have a document showing that they have the right to use the
data used, the necessary permissions for research / analysis, or that the subjects who have been experimented with
have consent. Author (s) of the published case early view or assessment notice a wrong or error about her work on
stage, to inform the journal editor or publisher has an obligation to carry editors to cooperate in the correction or
retraction.

Editors' Ethical Duties and Responsibilities

Editors and field editors in the MSUFBD Journal should have the ethical duties and responsibilities specified by
the Committee on Publication Ethics (COPE) published on the Dergipark page as open access:

General Duties and Responsibilities

Continuously improving the quality of the journal, carrying out processes to improve the quality of the work
published in the journal, striving to meet the information needs of readers and authors, correcting, showing publicity
and transparency in matters requiring explanation, continuing business processes without compromising intellectual
property rights and ethical standards is one of his duties and responsibilities.

Ethical Responsibilities of Referees

Only study related to the specialty should accept the assessment. It should evaluate in impartiality and
confidentiality. The study examined the privacy policy should be destroyed after the evaluation process. If referee
thinks that he/she faces a conflict of interest during the evaluation process, he should refuse to review the study and
inform the journal editor. The referee should make the assessment objectively only in relation to the content of the
study. Referee should make the assessment in a constructive and kind language. It should not make humiliating
personal comments that include hostility, slander and insults. They should perform the work they accepted to
evaluate on time and with the ethical responsibilities above.

Publisher's Ethical Responsibilities

The editor is responsible for all the processes submitted in the MSUFBD Journal. The independent editor
commits to the decision. The decision maker is the editor, regardless of economic or political gains in the Journal of
MSUFBD. It must protect the property and copyright of every article published in the MSUFBD journal. It has the
responsibility to take all sorts of scientific abuse and plagiarism related measures.



Relations with Authors

Editor, the importance of the work, the original value, validity, the openness of expression and should give a
positive or negative decision based on the journal's goals and objectives. Unless there is a serious problem for the
studies that are suitable for publication, they should take the preliminary evaluation stage. The editor should not
ignore the positive reviews of the referees unless there is a serious problem with the work. The new editor should
not change the decisions made by the previous editor for the work unless there is a serious problem. It should
publish an Author Directory in the MSUFBD journal. Authors should be provided with informative and informative
feedback and feedback.

Relations with Referees

Editor is responsible for applying the Blind Review and Evaluation Process policies included in its publication
policies. Referees should be selected in accordance with the subject of the publication. It is obliged to provide all
necessary information to the referees during the evaluation process of the publication. It has to observe whether
there is a conflict of interest among the authors and reviewers. The identity information of the referees must be kept
confidential during the evaluation of the broadcast. Encourage referees to evaluate working in an objective,
scientific and objective language. The referee should take steps to make the pool a broad spectrum. Implementations
and policies that increase the performance of the referees should be determined. It should prevent unscientific
evaluations.
Relations with Readers

The editor should make a decision by considering the knowledge, skills and experience expectations of all
readers. The reader should pay attention to the fact that the published studies contribute to the reader, researcher,
practitioner and scientific literature and be original. The editor is obliged to take into account the feedback from the
readers and to provide explanatory and informative feedback.

Relations with the Editorial Board

The editor should ensure that all editorial board members advance the processes in accordance with editorial
policies and guidelines. The editorial board should inform the members of the editorial policies and inform the
developments. The new editorial board should educate its members on broadcast policies and provide the
information they need.

Relations with the Owner of the Journal and the Publisher

In accordance with the written contract between the editor and the publisher, all decisions taken by the editor are
independent of the publisher and magazine owner. In other words, the relationship between the editor and the
publisher is based on the principle of independence.

Protection of Personal Data

The editor is obliged to ensure the protection of personal data related to the subjects or images in the evaluated
works. Unless the explicit consent of the individuals used in the studies is documented, they are responsible for
refusing to work. Also, editor is responsible for protecting the individual data of the author, referee and readers.

Ethics Committee, Human and Animal Rights

The editor is obliged to ensure the protection of human and animal rights in the evaluated works. Ethics
committee approval for subjects used in studies is responsible for refusing to work in cases where there is no permit
for experimental research.

Measure Against Potential Abuse and Abuse

The editor is obliged to take measures against possible abuse and misconduct. In addition to conducting a
rigorous and objective investigation about the identification and evaluation of complaints for this situation, sharing
the findings on the subject is among the responsibilities of the editor.



Protection of Intellectual Property Rights

The editor is obliged to protect the intellectual property right of all published articles and to defend the rights of
the journal and author (s) in possible violations. In addition, the editor is obliged to take necessary precautions so
that the content in all published articles does not violate the intellectual property rights of other publications. At this
stage, the plagiarism report they received with the articles is requested from the authors.

NOTE: If you encounter an unethical situation in MSUFBD Journal!

If you encounter any ethical responsibilities and unethical behavior or content mentioned above in MSUFBD

Journal, please report it to msufbd@alparslan.edu.tr by e-mail.
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Sigirlarin - solunum sistemi hastaligi stres, viral, bakteriyel, g¢evresel ve hayvana ait faktorleri kapsayan
multifaktoriyel sebeplerden olusabilmektedir. Enfeksiyon etkenlerinden viral etkenleri Herpes viriis-1,
Parainfliienza viriis 3, Bovine respiratuar sinsityal viriis, Bovine viral diyare viriis olustururken, bakteriyel etkenleri
Mannheimia haemolytica, Pasteurella multocida, Histophilus somni ve Mycoplasma bovis olusturmaktadir. Iyi
besleme, hastaliklara karsi asilama, stres faktdrlerini azaltma ve hava sirkiilasyonunu diizenleme sigirlarda solunum
sistemi hastaliklar1 riskini azaltmada onemli faktorlerdir. Tedavide daha ok tetrasiklin, florokinolon, seftiofur,
tilmikosin ve tulatromisin gibi makrolid antibiyotikler kullanilmaktadir. Ayrica destekleyici tedavide nonsteroid ve
streoid tiirevli antienflamatuvar ilaglar da kullanilmaktadir.

Anahtar Kelimeler: Pnémoni, Sigir solunum sistemi kompleksi, Solunum patojenleri

Bovine Respiratory Disease Complex

ABSTRACT

Bovine respiratory disease can be caused by multifactorial causes including stress, viral, bacterial, environmental
and animal factors. Among the infectious agents, while viral agents are Herpes virus-1, Parainfluenza virus 3,
Bovine respiratory syncytial virus, Bovine viral diarrhea viriis, bacterial agents are Mannheimia haemolytica,
Pasteurella multocida, Histophilus somni and Myocoplasma bovis. Good nutrition, vaccination against diseases,
reducing stress factors and regulating air circulation are important factors in reducing the risk of respiratory diseases
in cattle. Tetracycline, fluoroquinolone, ceftiofur and macrolide antibiotics such as tilmicosin and tulathromycin are
used in the treatment. In addition, nonsteroidal and steroid-derived anti-inflammatory drugs are used in supportive
therapy.

Keywords: Bovine respiratory disease complex, pneumonia, respiratory pathogens

sekillenen bir hastalik durumudur. Bu hastaliga karsi
agilar ve antibiyotikler uygulanmasina ragmen sigirlarda
yiksek morbidite ve mortalite oramiyla halen
giincelligini korumaktadir [5]. Hastaligin patogenezinde

GIRiS
Sigirlarin solunum sistemi hastaligi kompleksi (BRDC)

diinya genelinde sigirlardaki 6lim ve solunum yolu
hastaliklarinin  baglica sebebidir [1]. BRDC olan
sigirlarda ates, solunum giicligii, sik sik tekrarlayan
oOksiiriik, nazal ve gozyasi akintisi, diyare, dehidrasyon,
istah kaybi1 gibi semptomlar goriilebilmektedir [2]. Geng
yasta siitten kesilmis besi danalar1 hastaliga en duyarl
olan hayvanlardir. Genellikle hayvanlarin sikisik bir
sekilde bir arada  bulunmasi, damgalanmasi,
kiipelenmesi, i¢ parazit ve asilama uygulamalarimin
yaptlmamasi, boynuz yakma gibi islemler BRDC
gelismesine neden olabilmektedir [3]. Hastaligin erken
teshisi hastaligin ilerlemesini ve tedaviden kaynakli
finansal maliyeti azaltmak ve ayrica hayvan kayiplarimi
onlemek i¢in gerekli bir unsurdur. Hastaligin erken
teshisi ile, hasta hayvanlara daha iyi bir yasam kalitesi
saglanmasi, tedaviye daha hizli bir cevap ve morbidite
oraninin daha diisiik olmasini saglayabilir [4].

Sigirlarin solunum sistemi hastaligt kompleksi stres,
viral ve bakteriyel patojenler ve konak¢min immun
sistemini kapsayan multifaktoriyel sebeplerden dolayi
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rol oynayan etkenleri c¢evresel, enfeksiydz ajanlar ve
hayvana ait faktorler olarak ii¢ grup altinda toplamak
miimkiindiir [6]. Bu c¢alismada BRDC hastaliginda
etiyoloji, prevalans, patogenez, klinik bulgular, tani,
nekropsi bulgulari, asilama, tedavi ve korunmaya
yonelik genis c¢apli aynintili bilgilerin  verilmesi
amaglanmustir.

Hastahi@in Patogenezinde Rol Oynayan Etkenler
(Etiyoloji)

Hayvana ait olan faktorler

Diger hayvan tiirlerine gore sigirlarin akcigerlerindeki
6lii bosluk hacminin bulunmasi kismi bir obstriiksiyonla
alveolar hipoventilasyon riskini ve akcigerlere dagilacak
olan oksijenin miktarim etkileyebilmektedir. Akcigerde
intravaskiiler makrofajlarin varligit ve gamma-delta T
lenfositlerin  kan sirkiilasyonundaki yiiksek orani
sigirlart pndmoniye yatkin kilan anatomik, fiziksel ve
immiinolojik 6zelliklerdir [7].



Cevresel etkenler

Ekstrem hava sartlari, yagisin azalmasi veya asirt yagis,
cok yiiksek hava sicakligl, yogun firtinalar gibi
durumlar BRDC olusmasina sebep olan c¢evresel
etkenler olarak siralanabilir [8].

Enfeksiyoz ajanlar

Sigirlarin solunum sistemi hastaligi kompleksine neden
olan viral etkenler Bovine herpes viriis-1 (BHV-1),
Parainfliienza viriis tip-3 (PI1-3), Bovine respiratuar
sinsityal viriis (BRSV), Bovine viral diyare viriis
(BVDV) olup [9], bakteriyel etkenler ise Mannheimia
haemolytica, Pasteurella multocida, Histophilus somni
ve Mycoplasma bovis olarak siralanabilir [10].

Bovine herpes viriis-1

Bovine herpes viriis-1 solunum sistemi hastaliklari,
abort, disi hayvanlarda wvulva vajinitis, erkeklerde
balanopostitise ve ayrica konjuktivitis ve neonatal
Oliimlere neden olan alfa herpesviriis ailesine ait bir
virlis tipidir [11]. Antijenik ve genomik farkliliklara
sahip olan 3 farkli tip BHV tipi tanimlanmistir. Merkezi
sinir sistemi semptomlar1 gosteren baska bir BHV tipi
sigirlarda belirlenmistir. Bu yeni viriis tipi BHV-1 ile

benzer antijenik  yapilar goOstermesine ragmen
farkliliklar da  igerdigi icin BHV-1.3  olarak
isimlendirilmistir. BHV-1 ile akut enfeksiyondan

iyilesen hayvanlarda viriisiin néral dokularda ya latent
seyrettigi ya da bu dokularda tahribat olusturdugu
kolayca goriilebilir [12]. BHV-1 tip-2a hastaligin
solunum formuna (Infeksiydéz bovine rhinotracheitis
(IBR)) sebep olmaktadir. BHV-1 2b alt tipide infeksiyoz
pstiiler vulvovajinitis veya infeksiydz piistiiler
balanopostitise neden olmaktadir [13]. Sigirlarda IBR
hastaliginda nazal akinti, oksiiriik, ates, apati, anoreksi
gibi bulgularin sekillendigi ifade edilmistir [14]. Zajac
ve ark., [15] sigir herpes viriis tip-5’ in sigirlarin
beyninin trigeminal ganglionlarinda yerlesebilecegini,
klinik bulgu olarak inkoordinasyon, kas tremorlari,
korliik, kendi etrafinda donme, basini dayama, ¢irpinma
hareketleri ve sonugta Oliimciil tarzda seyreden
meningoensefalitise neden olabilecegini belirtmislerdir.
Gratzek ve ark., [16] ise virilisiin buzagilarda diyareye
neden oldugunu bildirmislerdir. BHV-1 enfeksiyonuna
kars1 modifiye canli viriis asis1 (MLV), inaktif, subunit
ve markir asilarin mevcut oldugu bildirilmistir [17].

Bovine viral diyare viriis

Bovine viral diyare viriisii flaviridae viriis ailesine ait
pestiviriis {iyesi olan bir RNA virisiidiir [18]. BVDV
tip-1 ve tip-2 diye adlandirilan iki farkli genotipe
ayrilmaktadir. Ayrica Mishra ve ark., [19] tarafindan
Hobi-like pestiviriis diye adlandirilan pestiviriis cinsine
ait BVDV-3 (pestiviris H) tamimlanmistir. Tip-1
genotipi kendi iginde 21 alt tipe ve tip-2 ise 4 alt tipe
ayrilmaktadir [20]. Yine tip-1 ve tip-2 de ileri bir
siniflandirmayla sitopatik ve sitopatik olmayan olarak
iki gruba ayrilmaktadir [21]. BVDV mortalite,
morbidite, prematiire dogumlar, uzamis dogum aralig1,

abort, zayif ve dogmasal defektli buzagilara neden
oldugu i¢in diinya ¢apinda ekonomik olarak en 6nemli
hastaliklardan biri olarak goriilmektedir [22]. BVDV
solunum, sindirim, reprodiiktif ve immun sistem gibi
farkl1 sistemleri etkileyen bir hastaliktir. Oksiiriik, nazal
akint1, diyare, immunsupresyon, persiste enfekte buzagi
(PI) veya abortlara neden olmaktadir. PI hayvanlar
BVDV’ ye karst immuntoleranslidir ve onlarin
yasamlart boyunca viriis sagarlar. Bdylece siiriideki
diger saglikli hayvanlar i¢inde bulag kaynagi olurlar
[23]. BVDV enfeksiyonunun klinik goriiniimii viriis
susuna, hayvanmm immun durumuna, enfeksiyon
zamanindaki gebelik donemine baglidir [24]. Gebeligin
yaklagik olarak 45-125. giiniinde sigirlarin BVDV ile
enfekte olmasi PI enfekte buzagt dogumuyla
sonuglanabilmektedir [25]. Gebeligin 50 ile 100 giinii
arasindaki fotiisiin transplasental enfeksiyonu fotiisiin
oliimiiyle sonuclanabilir [26,27]. Abortun sekillenmesi
fotiistin enfekte olmasindan sonraki gilinlerden aylara
kadar uzayan bir siire¢ igerisinde olusabilir [28]. BVDV
enfeksiyonu buzagilarda 6nemli bir sekilde teratojenik
etkiye sahiptir. Gebeligin 100-150 giinleri arasinda
sekillenen transplasental enfeksiyon birgok konjenital
defekle sonuglanabilir [26]. Bu konjenital defektler
mikroensefalopati, serebellar hipoplazi, hidroensefali,
hidrosefalus, retinal atrofi ve displazi, optik sinir norit,
katarakt, mikrooftalmi, timik hipoplazi, alopesi, alt ¢cene
kisalig1, biiylimede gerileme, artrogripozis, pulmoner
hipoplazi olarak siralanabilir [29]. Taghipour ve ark.,
[30] BVDV bulunan neonatal iki buzagida tremorlarin
varligint belirlemislerdir. Peterhans ve ark., [31] bazi
BVDV ile hastalik durumlarinda epistaksis, hifema,
mukozal hemoraji, enjeksiyon bdlgesinde kanama, kanli
bir ishal gibi  klinik = semptomlar  gdsteren
trombositopenik sendromun sekillenebilecegini ifade
etmiglerdir. Hastaligin mukozal hastalik formunun
genellikle 6 aylik ile 2 yasl sigirlarda gorildiigd, siiri
genelinde yiiksek morbidite ve mortalite oranina sahip
oldugu bildirilmistir [32]. Mukozal hastalik formunun
akut halinde sigirlarda ates, depresyon, halsizlik,
anoreksi, kalp ve solunum frekansinda artig sekillenir.
Oral mukoza incelendiginde dudaklar, dis etleri, dil,
ag1z kenarlarinda, arka sert damak bolgesinde lezyonlar
goriilebilir. Cok sulu sekilde bir ishal klinik sinyallerin
baslangicindan 2-3 giin sonra baslayabilir. Ishal cok
kot kokulu ve kan ihtiva edebilir. Mukozal hastalik
formunun kronik formunda da istahsizlik, kilo kayb,
ileri diizeyde zayiflama goriilebilir. Ishal aralikli ya da
stirekli olabilir. Ayrica bu formda kronik bir timpanide
goriilebilmektedir [29]. Chase ve ark., [33] BVDV’ nin
immunsupresif etkisiyle Mannheimia haemolytica ve
Pasteurella  multocida  gibi  sekonder bakteriyel
enfeksiyonlarin patojenite kazanarak BRDC’ ye sebep
oldugunu belirtmislerdir. Bu immmunsupresif etkinin de
interferon  {iretimi, fagositozis, kemotaktik ve
mikrobiyel aktivite gibi kalitsal immun sistemin birgok
farkl1 bilesenini etkiledigini ifade etmislerdir.

Parainfluenza viriis tip-3
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Paramyxoviriis ailesinin bir iiyesi olan sigir PI-3
BRDC’ ye sebep olan en o&nemli patojenlerden
birisidir[34]. Sigirlarda hastaligin semptomlar1 olarak
anoreksi, Oksliriik, ates, solunum giicliigli ve bazi
durumlarda ishalde goriilebilmektedir. IP-3 viriisiiniin
immunsupresif etkileri vardir ve genellikle primer viral

ve sekonder Dbakteriyel enfeksiyonlarla birlikte
seyredebileceginden  brongial ~ pnomoniye  neden
olabilmektedir [35,36]. Irsik ve ark.,, [37] PI-3

enfeksiyonuna sahip sigirlarda klinik belirti olarak
oksitiriik, istahsizlik, yiiksek ates, nazal ve okiiler
akintilar, dispn6é ve bazende ishalin sekillenebilecegini
belirtmislerdir. Maidana ve ark., [38] PI-3’ iin stresli
buzagilarda sekonder enfeksiyonlara neden olarak
akciger dokusunda doku zarari ve immunsupresyona
neden oldugunu belirtmislerdir. PI-3” iin 3 farkli tipi (tip
3a, 3b ve 3c) tanimlanmugtir [39]. PI-3 sigir, koyun, keci
ve deve gibi ruminantlarda enfeksiyona neden
olabilmektedir. PI-3 ile enfekte olan sigirlarda diger
viral ve bakteriyel enfeksiyonlar ile mix enfeksiyon
sekillenebilmektedir. Bu da  PI-3  viriisiiniin
immunsupresif ve sekonder enfeksiyonlara neden
olabilecegini gostermektedir [40].

Respiratuar sinsityal viriis

Buzagilarda respiratuar sinsityal viriis solunum sistemi
hastaliklarinin 6nemli bir sebebidir ve BRDC’ ye neden
olmaktadir [41]. BRSV, Paramyxoviridae familyasina
ait olan Pneumovirinae alt ailesindeki Pneumoviriis
cinsine ait zarfli, béliimlenmemis, iist ve alt solunum
yollarma affinitesi olan negatif sarmalli bir RNA
viriisiidiir. Hastaligin klinik seyri olarak buzagilarda
rinitis, laringofarenjit, trakeobronsit ve hastaligin
ilerleyen asamalarinda akcigerlerde hiriltili bir sekilde
bronsitis, tagipnd ve oksiiriikk goriilebilmektedir. Ayrica
buzagilarda ates, anoreksi ve depresyon hali de
bulunmaktadir [42]. Baker ve ark.,, [43] BRSV
enfeksiyonu bulunan sigirlarda hastalik ilerledikge
dispnéniin  siddetinin arttigini, agz1 agik solunumun
sekillendigini ve gegici bir diyarenin olusabilecegini
belirtmislerdir. ~ Ayrica  akcigerlerde  amfizemin
varligiyla oskiiltasyonda bronsial ve bronkovezikiiler
seslerin duyulabilecegini, hastaligin siddetinin artmasi
sonucu akciger alveollerinde rupturun sekillenmesiyle
omuz ve sirt bolgelerinde amfizemin olusabilecegini
ifade etmiglerdir. Sigirlar esas rezervuar olmasina
ragmen koyunlarda bu viriisle enfekte olabilmektedir
[44]. Siri igerisindeki bulasma genel olarak aerosol
yolla olmaktadir [45]. Bunun yanisira hayvanlar
arasinda direkt yayilim yeni hasta hayvanlarin siiriiye
girisiyle olugsmaktadir. BRSV igin biiyiik risk faktorleri
¢ok amach ¢iftlik isletmeleri ve ¢iftlikte dolasan
insanlarin etkeni tasimalari olarak siralanabilir [46].

Mannheimia haemolytica ve Pasteurella multocida

Pasteurella ailesinin iki iiyesi olan Mannheimia
haemolytica ve Pasteurella multocida sigirlarda
solunum sistemi hastaliklarinin  6nemli  bakteriyel

etkenlerindendir [47]. Mannheimia haemolytica ve
Pasteurella multocida sigirlarin nazofrangeal

bolgesinde bulunan ve hastalik olusturmayan bakteri
tipleridir. Ancak stres ve viral enfeksiyon gibi hastalik
durumlarindan sonra bu etkenler {ist solunum yollarinda
cogalmaya baslarlar ve akcigerlerde kolonize olmak igin
goc ederler. Akut fibrinéz pleuropndémoni Mannheimia
haemolytica tarafindan sebep olunan pndémoni tipidir.
Suppuratif pnémoni ise daha ¢ok Pasteurella multocida
ile iliskilendirilmektedir [48]. Wilson ve ark., [49]
Pasteurella multocida ile enfekte sigirlarda ates, 6dem,
solunum giicliigii, septik sok ve yaygin hemorajiler
sekillenebilecegini ve ayrica enfeksiyon belirtilerinin
goriilmesiyle Oliimiin perakut ve mortalite oraninin
yaklasik olarak % 100° e kadar ulasabilecegini
belirtmiglerdir.

Histophilus somni

Histophilus somni gram negatif, iiremesi zor olan
pleomorfik basil veya kokobasil olan Pasteurella
ailesine ait bir bakteri tiridir [50]. Sigirlarda
Histophilus somni ile direkt veya diger firsatc1 viriis ya
da bakterilerin varligiyla enfeksiyon gelisebilmektedir.
Kalabalik  ahirlarda  bakilan  sigirlarda,  koti
havalandirmaya sahip ahirlarda bakilan ve koétii bakim
besleme yapilan sigirlarda hastaliga egilim artmaktadir
[51]. Histophilus somni BRDC’ ye ilaveten sigirlarda
infertilite, septisemi, abort, myokarditis, artritis,
menigoensefalitise ayrica koyunlarda, bizon ve Amerika
yaban koyunlarinda solunum hastaliklarina neden
olabilmektedir [52,53]. Confer ve ark., [54] sigirlarda
miyokarditis ve tromboembolik meningoensefalitis
sebebiyle ani Oliimlerin sekillenebilecegini
belirtmislerdir. Histophilus somni ile hastaligin virtilens
faktorleri lipooligosakkarit, immunglobulin baglayici
protein, dis membran proteinleri ve
ekzopolisakkaritlerdir. Bu etkenle histamin iiretimi de
aynt  zamanda  hastaligin = patogenezinde  rol
oynamaktadir [55].

Mycoplasma bovis

Mycoplasma bovis sigirlarda bir¢ok hastaliga neden
olarak ekonomik kayiplara sebep olan bakteriyel bir
ajandir. Mycoplasma bovis ile poliartrit sendrom ve
kronik pndomoni sekillenmesinden dolay1 BRDC ile
iliskilidir [56]. Mikoplazma tiirlerinin hiicre duvari
bulunmaz ve ayrica ylizey antijenleri gibi ozelliklere
sahip olan ¢ok c¢esitli sitoplazmik membran
proteinlerine sahiptirler [57]. Mastitisli siit¢ii sigirlarda
diger mikoplazma tiirleri etkilenmis hayvanlarin
siitinden izole edilmesine ragmen muhtemelen en
onemli etken Mycoplasma bovis’ tir [58]. Mycoplasma
bovis pnomonisi  genellikle hafiftir ve tedavi
edilemeyecek kadar ilerleyene kadar hastaligin tanisi
zor olabilmektedir. Buzagilarda otitis media sonucu
kafa sallama, pnomoni ve arasisira da meningitis
bulgulart Mycoplasma bovis enfeksiyonunun erken
tanisal belirtileridir [59]. Kanda ve ark., [60] ile Alberti
ve ark., [61] Mycoplasma bovis’ in sigirlarda enfeksiyoz
keratokonjuktivitise,  suppuratif  otitis  mediaya,
meningitise, dekubit bolgelesinde abse olusumlarina,
endokarditise ve reprodiiktif hastaliklara neden
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olabilecegini belirtmiglerdir. Gondaira ve ark., [62]
Mycoplasma bovis’ in T lenfosit tiikenmesine neden
oldugu i¢cin immunsupresif bir etkisinin oldugunu ifade
etmislerdir. Benzer bir sekilde Sajiki ve ark., [63]
Mycoplasma  bovis’ in yardimer T  lenfosit
fonksiyonlarmi  suprese ettigini  ve lenfositlerde
apoptozise neden oldugunu belirtmiglerdir.

Diinya’ da ve Tiirkiye’ deki Prevalans Calismalar:

Studer ve ark., [64] 764 adet Isvigre esmeri buzag
iizerinde yaptiklart bir ¢aligmada BRDC ile iliskili olan
viral etkenlerin prevalansimi arastirmiglardir. Bu
calismaya gore BRSV’ yi % 2.1, IP-3" @ % 3.3, sigir
coronavirisiic % 53.5, influenza D viriisi % 4.1,
inflienza C viriisii ise % 0 oraninda belirlemislerdir.
Paller ve ark., [65] solunum sistemi hastali§ina sahip
sigirlar iizerinde yaptiklart bir ¢alismada nazal svap
orneklerinden  alman  numunelerde  Pasteurella
multocida® nmn % 58.65, Mannheimia haemolytica’
nin % 15.04, Mycoplasma bovis ve Histophilus somni’
nin % 9.77 oraninda bulundugunu belirtmislerdir. Ayn
¢alismada BRSV’ nin % 40.60, sigir coronaviriisiiniin %
12.03, PI-3’ iin % 3.01, BVDV’ nin ise % 1.50 oraninda
oldugunu belirlemislerdir. Vallejo tarafindan 1093 adet
sigirda BVDV’ nin prevalansinin aragtirildigi  bir
calismada ise BVDV tiplb’ nin % 70.2 oraninda,
BVDV tipla’ nin % 4.4, BVDV tip2a’ nin ise % 17.8
oraninda belirlendigini ifade etmislerdir [66]. Tiirkiyede
Aslan ve ark., [67] tarafindan 656 adet sigir iizerinde
yapilan bir ¢alismada ise BVDV, BHV-1 ve BHV-4
oranint sirastyla % 70.89, % 41.3 ve % 28.78 olarak
belirlemislerdir. Giir Repeat Breeder sendromlu 139
adet sig1r iizerinde yaptig1 bir ¢alismada BVD ve IBR
diizeylerinin oraninin sirasiyla % 582 ve % 7.2
oldugunu bildirmistir [68].

Patogenez

Sigirlarin  solunum sistemi hastaligi ile en yaygin
iliskide olan  mikoplazmalar ve  Mannheimia
haemolytica gibi bakteriyel ajanlarin ¢ogu hastalik
olusturmaksizin sigirlarin nazofarengeal mukozasinda
bulunmaktadir [69]. Saglikli sigirlarda {ist solunum
yollarinin  kommensal mikrofloras1 ile patolojik
ozellikte olan bakteriler arasinda ¢ok hassas bir denge
vardir. Buradaki immun sistemin ana unsurunu
olusturan mukus ve siliar epitelial hareketlerin gorevi
akciger dokusuna  patojen  etkenlerin  gecisini
engellemektedir. BRDC hastaliginin  predispozisyon
olusturan  etkenlerinin  vasitasiyla {ist  solunum
yollarindaki bu koruyucu unsurlarin yapisi bozulmakta
ve bu patojen etkenler alt solunum sistemine yerleserek
enfeksiyonu baglatabilmektedir [70].

Klinik Bulgular

Hastaligin klinik semptomlart olayin akut veya kronik
olmasma gore farklilik gostermektedir. BRDC’ nin akut
formunda kaba bir kil ortiisii, mukoid veya mukoprulent
okiilonazal bir akinti, tasipne goriilebilmektedir. Ustelik
bu formda siirekli bir oksiiriik  semptomlar
olusabilmektedir ve Oksiirliglin karakteri kuru, sert ve

bazende yas Oksiirik tarzinda sekillenebilmektedir.
Akcigerlerin  oskiiltasyonunda  sertlesmis  sesler
duyulabilir. Kronik formda ise bulgular belirsizdir.
Buzagilarin ¢evreye karsi ilgileri ve istahlart iyi
olmasia ragmen hafif bir mukoid veya mukoprulent
okiilonazal akintiya sahip olabilirler. Buzagilarin viicut
isilar1 normal veya hafif derecede artis gosterebilir.
Ayrica ani sekilde baglayan sert bir oksiiriige de sahip
olabilirler [71].

Tam
Klinik tani

Sigir solunum sistemi hastaligi kompleksinin tanisi
cesitli yontemlerle yapilmaktadir. Klasik metod dig baki
ve klinik skorlama yontemiyle yapilmaktadir. Perino ve
Apley tarafindan gelistirilmis bu ydntemde BRDC
skorlamasi halsizlik goriiniimii olmaksizin depresyonlu
bir durum skor-1 olarak, yiiriiyiis 6nemli bir sekilde
bozulmaksizin 1limli bir halsizlik skor-2, belirli bir
yiirliylis bozuklugu ve yogun depresyon durumu igin
skor-3, ayaga kalkamama ve agoni hali ise skor-4 olarak
siniflandirilmistir [72].

Hematolojik ve biyokimyasal bulgular

Onemli hematolojik bulgular 16kositozis, nétrofili,
fibrinojen ve akut faz protein konsantrasyonunda artis
olarak goriilmektedir [73]. BRDC ile ilgili biyokimyasal
bulgular olarak ise fosfor, magnezyum, potasyum,
demir, alkalen fosfataz seviyesinde diisme belirlenirken,
bilirubin ve aspartat amino transferaz seviyelerinde artis
sekillendigi belirlenmistir [74].

Serolojik tani

Bovine viral diyare viriis, BHV-1, PI-3, BRSV gibi baz1
viriis tiirlerinin antijenleri ELISA metodu ya da
izolasyon testleri kullanilarak tanimlanabilmektedir [75].
Ayrica viriis notralizasyon testi, immiinohistokimya,
kompleman fiksasyon testi, aglutinasyon testi, ¢oklu
PCR testleri gibi testler de BRDC’ yi belirlemek i¢in
kullanilmaktadir [76].

Tanisal goriintiileme

Radyografi ve ultrasonografi gibi tanisal goriintiileme
prosediirleri sigir hekimliginde ¢ok¢a kullanilmaktadir.
Her iki tanisal aracta pndmoninin antemortem tanisi i¢in
gerekli olan noninvaziv yontemlerdir [77]. Sigirlarda
akciger hastaliklarinin tanisinda radyografinin kullanimi
ekipman maliyeti, hayvan1 zaptirap altina almak igin
anestezik madde kullanimi, radyasyona maruz kalma
gibi durumlardan dolay1 ¢ok pratik bir islem degildir.
Giliniimiizde akciger hastaliklarinin tanisinda ultrasonun
kullanim1 yayginlagmaktadir [78].

Flock cesitli akciger hastaligina sahip olan sigirlarda
yaptigi ultrason ¢aligmasinda pulmoner &demli
hayvanlarda ultrason bulgusu olarak ekojenik
karakterde ¢ok sayida yildizli kuyruk artefakt: alanlar
oldugunu  belirtmistir.  Yine ayn1  calismada
bronkopndémonili bir sigirmn  torasik ultrasonunda
akciger yiizey alaninda kiigiik bir hipoekoik karakterde
bir bdlge ve bu bolgenin distalinde de yine yildizhi
kuyruk artefaktinin gériildiigiinii ifade etmislerdir.
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Akciger konsolidasyonunu belli bir alana yayilim
gosteren hiperekoik tarzda bir ekojenite ve bu yapiy1
karaciger parangimine benzer bir alan olarak
tanimlamiglardir. Pleural effiizyona sahip bir sigirin
akciger ultrasonunda pleural yiizeyde diizensizlik ve
gogiis duvart ile pleural bosluk arasinda hipoekoik
ekojeniteye sahip serbest sivi varligini belirlemislerdir
[79].

Nekropsi Bulgular

Akut pndmoni durumunda ii¢ farkli patolojik degisiklik
sekillenmektedir. Birinci seklinde pulmoner doku
konsolidasyonu akcigerin kranial loblarinda fark edilir
ve bu dokular koyu kirmizi, gevrek kivamda ve

nekrozisin  sekillenmesiyle kendini  gdstermektedir.
Ikinci  seklinde ise akcigerlerde belirgin  bir
konsolidasyon bi¢iminde yogun kirmizi/gri

hepatizasyon goriiniimii, nekroz ve irinli bir igerik
sekillenmektedir. Uciincii seklinde interstisyel amfizem,
pulmoner 6dem, alveolar epitelyal hiperplazi ve hiyalin
membran  sekillenmesiyle  karakterize  konjesyon
sekillenmektedir [80].

Asilama

Sigir solunum sistemi hastalifi kompleksine karsi

modifiye canli ve inaktif 6li asilar kullanilmaktadir [81].

Stilwell ve ark., [82] yaptiklar1 bir ¢alisgmada BRDC’ ye
karst MLV ve inaktif suslar igeren bir aginin (Rispoval
4%, Pfizer, Belgika) kullanimiyla morbidite oraninin %
75 oraninda diistiiglinii belirtmislerdir. Wildman ve ark.,
[83] tip 1 ve tip-2 BVDV, IBR viriis iceren MLV
asilariyla kombine olarak Mannheimia haemolytica ve
Pasteurella multocida toksoidlerinin birlikte
kullanilmastyla ve bu ast kombinasyonun erken bir
sekilde uygulanmastyla (transport 6ncesi ve buzagilarmn
siitten kesim donemi Oncesi) asinin etkinliginin daha
yiksek oldugunu bildirmiglerdir. ~ Siitten  kesim
zamaninda besi danalarinin sadece MLV agilariyla ya da
MLV agilariyla birlikte Mannheimia haemolytica ve
Pasteurella multocida® nin bakterin/toksoid asilariyla
birlikte kullanilmasinin inaktif agilara kiyasla BRDC’ ye
bagli morbidite ve mortalite oranin1 daha yiiksek bir
oranda diisiirdiigii rapor edilmistir [84].

Tedavi

Antibiyotik tedavisi agzi acik solunum, laktatemi ve
siyanoz durumu sekillenmeden 6nce baglatilmalidir. En
cok kullanilan antibiyotikler arasinda uzun etkili olan
tekrasiklinler (oksitetrasiklin 20 mg/kg, canli agirlik
(CA), im.), makrolidler (tulatromisin 2,5 mg/kg, CA,
s.c.), florokinolonlar (enrofloksasin 7,5 mg/kg, CA, s.c.)
yer almaktadir. Nebulize olarak 1 mg/kg dozda seftiour
kullanimi buzagilarda solunum sistemi hastaliginin
tedavisinde  etkilidir.  Steroid tiirevi ilaglardan
betametazon (2-10 mg/hayvan basina), deksametazon
(2-5 mg/hayvan basina), prednizolon (hayvan basina 20
mg’ a kadar), kortizon (hayvan basina 500 mg’ a kadar),
hidrokortizon (hayvan basina 300 mg’ a kadar),
flumetazon (0.5 mg/hayvan basina) ve trimsinolon
(hayvan basma 5 mg’ a kadar) kullanilabilmektedir.
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Nonsteroid  antienflamatuar  ilaglardan  fluniksin
meglumin (2,5 mg/kg CA), karprofen (1,4 mg/kg CA,
iv., s.c.), ketoprofen (3 mgkg CA, iv. im.),
meloksikam (0,5 mg/kg CA, s.c., i.v.), tolfenamik asit (2
mg/kg CA, i.m.) ve metamizol sodyum (10-50 mg/kg
CA, im., iv.) kullanilmaktadir. Ekspektoran olarak
sigirlarda bromheksidin kullanilmaktadir. BRDC’ de
bronkodilatdr olarak en siklikla atropin siilfat (0,06
mg/kg, s.c.) ve teofilin (1-10 mg/kg yavas bir sekilde
iv./s.c. yolla) kullanilmaktadir. Pulmoner 6dem
varliginda ise en sik kullanilan diiiretik olan furosemid 1
mg/kg CA dozunda i.v. yolla kullanilmaktadir [71].

Korunma

Sigirlarda solunum sistemi hastaliginin kontroliinde iyi
besleme, asilama ve stres faktorlerini azaltma,
biyogiivenlik kurallarma uyma ve yeterli hava
sirkiilasyonunun saglanmasi 6nemli etmenlerdir [85].
BRDC’ yi o6nlemek i¢in su anki mevcut asilarin
teknolojilerinde yeni gelismeler stirmektedir [86].
Sigirlarin tek bir isletmeden satin alinmasi ve kuruya
ayrildig1 zamanin bilinmesi patojenlere maruz kalmay1
en aza indirmede ve bagisiklik sisteminin
sirdiiriilmesinde  dnemlidir. Sigir  yetistiriciliginin
dogru bir sekilde yonetimi stres durumlarini azaltmak,
bakteriyel ve viral hastaliklara karst bagisikligin
stirdiiriilmesi agisindan 6nemlidir [1].

SONUC

Sigirlarda  solunum  sistemi  hastaliklar1  biiyiik
ekonomik kayiplara neden olmaktadir. BRDC
hastaliginin  etiyolojisinde  bircok  faktor etkili

oldugundan sigirlarda solunum sistemi hastaliginin
kontrolii ve tedavisi zorlagmaktadir. Bu ylizden tedavi
ve asilama kadar stres kosullarini en aza indirmek i¢in
hastaligin etiyolojisinde rol oynayan ¢evresel faktdrler
ve Ozellikle buzagilarin barinma ve beslenme
sartlariin da diizenlenmesi hastaligin dnlenmesinde
biiyiik bir dneme sahiptir.
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ABSTRACT

Parallel robots have natural advantages for many applications thanks to their high rigidity, high accuracy, low inertia
of the moving parts and lightness, etc. The goal of this study has performed motion control, the kinematic and
workspace analyses of a Delta-type parallel robot with 3 degrees of freedom (3-DOF). Delta-type parallel actual
parameter values were used in the motion control and analyses. Forward and inverse kinematics analysis, as well as
workspace analysis of the robot, were carried out. In addition, the motion control of the robot is actualized in
Cartesian space. In order for the delta-type parallel robot to have zero oscillation and to have a robust structure
against external disturbances, the Sliding Mode Control (SMC) method was preferred. As a result, the motion
control, kinematics, and workspace analyses of the delta-type parallel robot were realized and examined.

Keywords: Delta type Parallel Robot, Kinematic and Workspace Analysis, Motion Control, SMC

Delta Tipi Bir Paralel Robotun Hareket Kontrolii ve Analizi
oz
Paralel robotlar, yiiksek rijitlikleri, yliksek dogruluklari, hareketli parcalarn diisiik ataletleri ve hafiflikleri vb.
sayesinde bir¢ok uygulama i¢in dogal avantajlara sahiptir. Bu ¢alismanin amaci, 3 serbestlik dereceli (3-DOF) Delta
tipi bir paralel robotun hareket kontrolii, kinematik ve g¢alisma alani analizlerini gergeklestirmektir. Hareket
kontrolii ve analizlerde delta tipi paralel robotun gergek parametre degerleri kullanilmistir. Robotun ¢alisma alani
analizinin yan1 sira ileri ve ters kinematik analizleri yapilmistir. Ayrica robotun hareket kontrolii kartezyen uzayda
gerceklestirilmigtir. Delta tipi paralel robotun sifir salinim yapmasi ve disaridan gelen bozuculara karsi saglam bir
yapiya sahip olmasi i¢in Kayan Kipli Kontrol (KKK) yontemi tercih edilmistir. Sonug olarak delta tipi paralel
robotun hareket kontrolii, kinematik ve calisma alan1 analizleri gerceklestirilmis ve incelenmistir.

Anahtar Kelimeler: Delta tipi Paralel Robot, Hareket Kontrolii, Kinematik ve Calisma Alan1 Analizi, KKK

parallel delta robots are their productivity, flexibility,
INTRODUCTION quality, high performance period, ease of compatibility,
low maintenance cost, etc. Delta robot with three
degrees of freedom was developed by Clavel during
1990s. The robot moves in the three-dimensional space
[1]. Clavel himself completed the kinematic and
dynamic analysis of the manipulator [2]. Gosselin
analyzed the workplace, namely the three-dimensional
cartesian field within reaching distance from a point on
the upper platform when orientated, of a parallel robot
with 6 degrees of freedom [3]. Romdhane is the first
researcher to address the problem of determining the
workspace [4]. Workspace of these robots, having 3
degrees of freedom (DOF), is limited within an area in
the three-dimensional cartesian field. The problem of
determining the workspace was handled by authors,
suggesting an algorithm allowing for determining
certain parameters of parallel manipulators, using a
genetic algorithm, in order to ensure a workspace as
much approximate to the anticipated as possible [5-6].
Kosinska et al. presented a method for determining the
parameters of a Delta-4 manipulator, applied to the
workspace in a series of dots [7]. In another study, a
new design method is presented that takes into account
the desired working area and oscillation range of the
ball joints of the delta robot. The rotation range of a

In industrial works, robots are needed in flexible
production systems, consisting of constantly changing
dynamic processes. While most of the robots have open
kinematic chain structure (also known as serial
manipulator or anthropomorphic structures), parallel
robots incorporate closed kinematic chain structures.
Parallel manipulators are closed-type mechanisms,
containing at least two independent kinematic loops and
consisting of two platforms. The movable platform is
dependent on a set of parts called the fixed platform feet
at the base. As generally each leg is controlled by a
separate actuator, system's degree of freedom is equal to
the number of legs. As the juncture structure is non-
serial, errors are not additive. They provide an
advantage in terms of high-speed positioning due to
having a more rigid construction. Parallel robots are
closed-type parallel mechanisms created through
attaching serially connected junction pieces to two
platforms, one stationary and one movable, having 2 or
more legs in a single axis of symmetry. Parallel delta
robots are widely preferred in food, health, electricity
and pharmaceutical industry due to their high-speed
capacity and low footprint. Reasons for preference of
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spherical joint has been taken into account in the design
approach and has proven to be effective and simple with
an example [8]. Zheng carried out research on
intelligent vibration suppression control of high-speed
lightweight Delta robot [9]. New suggestions regarding
kinematics and workspace of Delta-type parallel robots
have been brought forward by Murray and yielded
successful results [10-11]. Laribi et al. carried out a
study involving the workspace and design analysis of a
Delta-type parallel robot [12]. Maya et al. carried out a
study on the workspace and bearing capacity of a new
configurable delta parallel robot [13]. Riafio et al.
proposed and implemented approaches based on a
genetic algorithm for the optimal design of a delta
parallel robot with vertical linear actuators [14]. In the
study carried out by Lopez et al., forward and inverse
kinematic analysis as well as the Jacobean matrix of a
Delta-type parallel robot have been attained [15]. In
order to improve the working performance of Delta
robot, many researchers have conducted vibration
suppression research [16-17]. The 4-DOF delta parallel
robot has been designed to be used as a pick-and-place
robot and has been examined by the mechanical
interaction of this robot within its practical workspace.
The authors proposed a new geometric algorithm to
reduce mechanical collisions [18].

Préault et al. were presented new kinematics for the four
degrees of freedom (DoF) robot based on the delta
architecture. This new device is intended to be used as a
tactile device for teleoperation applications. The robot
improved based on the global parallel robot architecture
was compared with the current robot in terms of
kinematic behavior[19]. In another study in the
literature, the delta type parallel robot was controlled
with these methods in order to benefit from the adaptive
and robust control advantages of adaptive control. Two
adaptive methods were tried and compared on the delta
type parallel robot [20].

Mitsantisuk et al. carried out a haptic system three-
dimensional work space analysis, involving a Delta
robot-based master and slave robot, and furthermore,
achieved sensor-free force control [21]. Shen et al. are
carried out a study on the kinematic sensitivity,
parameter definition, and calibration of the non-
symmetric parallel Delta robot [22]. Development,
design and control studies of parallel robots have been
researched by several researches up to date [23-26].
Boudjedir et al. were applied iterative learning control-
Delta robot with non-repetitive trajectories for quadratic
MIMO nonlinear systems [27].

Wu et al. worked on the disturbance observer-based
trajectory tracking control of a delta-type parallel robot
[28]. Ohno and Takeda researched the design of target
trajectories for the detection of joint gaps in a parallel
robot based on motor torque measurement [29]. The
goal of this study has performed motion control, the
kinematical and workspace analyses of a Delta type
parallel robot with 3 degrees of freedom (3-DOF).
Delta-type parallel actual parameter values were used in
the motion control and analyses. Forward and inverse

kinematics analysis, as well as workspace analysis of
the robot, were carried out. In addition, the motion
control of the robot is actualized in Cartesian space. In
order for the delta-type parallel robot to have zero
oscillation and to have a robust structure against
external disturbances, the Sliding Mode Control (SMC)
method was preferred. As a result, the motion control,
kinematics, and workspace analyses of the delta-type
parallel robot were realized and examined.

MATERIAL and METHOD

System Overview and Analyses

Parallel robots are closed-type parallel mechanisms
created through attaching serially connected junction
pieces to two platforms, one stationary and one movable,
having 2 or more legs in a single axis of symmetry. In
this section, kinematic and workspace analyzes of the
system were done. Physical parameter values of the
Delta type Parallel robot are provided on Table 1.

Table 1. The Physical Parameters of a Delta type Parallel
robot

Parameters Values Symbols
La 450 mm
Lb 250 mm
R 225 mm
r 100 mm

Kinematic Analyses

Forward and Inverse Kinematic

Kinematic analysis is carried out in order that the
position of the movable platform or the angles ensuring
a certain position of the movable platform are
determined based on the angles of the driven elements.
Since driven elements in a delta robot are connected to
the platform with swivel joints, the parameter
determining the positions of such elements is the angle
with the stationary element. The analysis in which
position of the movable platform is calculated based on
the angles of the driven elements is called "Forward
Kinematic"; while the other is called "Inverse
Kinematic". The Delta-type parallel robot is shown in
Figure 1. In general, parallel robot is a closed-loop
manipulator, which is rather inconvenient for kinematic
calculation. The movable platform remains connected to
the base platform, and the direction around the vertical
axis on the base plate is zero at all times. As shown on
Figure 2, it is stationary, movable platforms are circular
with radius of R, and r. Junction points of stationary
platform to stationary poles are S1, S2 and S3. X, y, and
z coordinates of these points are provided in Equation 1.
Motors used in the movable and stationary platform
have been placed with the angle of 1200. Geometrical
parameters of the Delta-type parallel robot are shown on
Figure 3.
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Figure 1. The Delta-type parallel robot
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Figure 2. Stationary and movable platform of the Delta-type
parallel robot
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Figure 3. Geometrical parameters of the Delta-type parallel
robot
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Junction points of the movable platform to

parallelograms are H1, H2 and H3 points. X, y, and z
coordinates of these points are provided in Equation 2.
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Forward kinematic equations, calculating the XYZ
cartesian space of the robot's junction lead position in
junction variable values through the use of such angles,
were calculated as follows.

=( + ) (3)
=( + ) )
= )
(= Y+(— P+(—- )= % @
Geometrical parameters of the delta robot are
v , , and as defined on Figure 3, and the

variables are the junction angles defining the
1,2,3... configuration. According to the aforementioned
equations, there are three unknowns (x,y,z). Therefore,
three equations have been attained by replacing such
unknowns with 7' values.

2

(= D2+( — D?+( — p?= (7)
(= 2D2+( — D?+( — 2= 2 ®)
(= 32+( — *+( — 92= 209

When the equations above are solved in turn and certain
limitations were applied for ease of operation, the
following equations were attained.

o =222 (10)

o =202 (an
- +VA

0= (12)

In general, there are two possible solutions; which are
the two possible configurations for the given junction
angles from the movable platform to the base. Equation
13 was obtained upon use of an epitomic resultant
vector value.

—+

1 (13)



Inverse kinematic problem is caused by determining the

(1=1,2,3) angle values in cases of characteristic point
or the end effector (TCP-Tool Center Point) positions

based on general coordinates: ,

+ + =0 (14)
= =) - )2+ =) -
Y+ 2=t g (15)

=2(( =) = )1 *2(C -
) - ) (16)
:2 1 (17)

-+ 2(2 2)
=2 = (18)

The equations provided above are the general equations
intended for inverse kinematic analysis of the system.

Workspace Analyses
One of the most significant subjects in designing
processes of parallel robots is determining the

workspace. This can be even more critical for parallel
robots, as they will, at times, have a highly limited
workspace. In recent years, various numerical methods
have been developed for determining the workspace of
parallel robots. The following figures show the three-
dimensional robot workspace. The views of a) Three-
c) XZ,

dimensional workspace, b) XY,
dimensions are shown in Figure 4.
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Figure 4. Workspace of Delta type Parallel Robot

Motion Controller Design

The Sliding Mode Control (SMC) control method was
used in motion control. This method was utilized in
different works in the literature [30-36]. The goal of the
control method is that the output value of the robot
follows the reference value. The controller was tried to
minimize the error. The block diagram of the SMC
method is illustrated in Figure 5.

e

— q
Delta-type Parallel N
Robot ?<

A J

Sliding Mode

ontroller(SMC)

Figure 5. Control structure of the SMC method.

Error and time derivative of the error are given in Eq.
(19) and Eq. (20), respectively.

e(t) = q,(t)—q(?)

e(t) = q,(1)—4()

(19)
(20)

In the above equation, gs denotes the desired joint
trajectory and ¢ shows the real trajectory. The first and
second-degree derivatives were used for the Eq. (19).

S=¢e—Ale 21

S=é—-Aé (22)
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where, S represents the sliding surface and 1 is a
positive defined symmetric matrix, u control signal is
given in Eq. 23. Saturation function is used to solve the
chattering problem and ¢ shows the thickness of the
boundary layer.

u=—kx sign(s)

sat(s/¢)=

N

. / .
sign(s/ @) if s

>1

where, k is the constant parameter and sign is a signal
function and s functions as a switch.

u=k*sat(s) (24)

The selected function expression is given in equation 25
in order to perform stability analysis according to the
Lyapunov function. The derivative of this expression
must be less than zero. Therefore, should be negative

(equation 26).
1,
V=—s (25)
2
V=45s<0 (26)
RESULT and DISCUSSION

In this section, motion control simulation studies were
carried out in Cartesian space and the results of the
method are given graphically. Location-based control is
achieved by converting a robot control problem into
various motion control problems and each motor in the
robot with position tracking control. Motion control
with zero oscillations at the start and end positions of
the road is often targeted to maintain zero swing values
when picking and placing operations are performed. The
sliding mode control method has been preferred for the
delta type parallel robot to have zero oscillation and to
have a robust structure against the externally impacting
disruptors.

The robot was controlled by inverse kinematic
equations. Control variables are the position values of X,
Y, and Z. Simulation run time was taken as 8 seconds.
Figure 6 shows the position-time responses of X, Y, and
Z in the simulation environment in accordance with the
desired reference input. Figure 7 illustrates the position-
time error responses of X, Y, and Z. The results seem to
be consistent as seen in Figure 6. Considering Figure 7,
it is seen that the control method's positioning errors of
the delta type parallel robot are effectively reduced to
near zero as expected.
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CONCLUSION

A study on kinematic and workspace analyses of a Delta
type parallel robot with three degrees of freedom was
made and motion control of the robot was performed.
The robot's forward and inverse kinematic analyses and
the robot's workspace analysis were performed. In
addition, the robot's motion control was done using the
Sliding Mode Control (SMC) method in Cartesian space.
The crackling problem is solved by using the saturation
function in the SMC control method. Therefore, the
method has become simple and applicable. Given the
motion control simulation results, it shows that the
method provides good positioning accuracy. As a result,
motion control, kinematic and work area analyzes of the
delta type parallel robot has been made and examined.
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Elektroporasyon Islemi Sirasinda Olusan Hiicre Oliimiinde Darbe Frekansmin Onemi
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Tersinir elektroporasyon (EP), darbeli elektrik alanlarinin uygulanmasiyla hiicre zarmin gegirgenliginin arttirildigi
biyofiziksel bir yontemdir. Kanser tedavisinde, EP timo6r hiicrelerinde antikanser ilaglarinin alimini arttirmak,
dolayisiyla sitotoksik etkilerini yiikseltmek igin kullanilir, ancak hiicre 6liimiine de yol agabilmektedir. Bu
¢alismanin amaci tersinir EP uygulamasinda meydana gelen hiicre 6liimiinde darbe frekansinin etkisini incelemektir.
Calismada HepG2 karaciger kanser hiicreleri kullanildi. Hiicreler 200 Hz, 1 kHz, 5 kHz, 10 kHz ve 20 kHz
frekanslarinda 70-1250 V/cm elektrik alana sahip, 100pus siireli 8 kare dalga elektrik darbesine maruz birakildi.
Elektrik maruziyetinden sonra hiicre canliligit MTT tahlili ile belirlendi. Calismamizin MTT bulgularina gore, EP’de
uygulanan darbe frekansi arttitkga HepG2 kanser hiicrelerinde inhibisyon azalmaktadir. EP uygulanan HepG2
hiicrelerinde en yiiksek inhibisyon, 1000 V/cm elektrik alaninda ve 200 Hz'lik frekansta meydana geldi. 10 kHz ve
20 kHz frekanslarinda uygulanan disiik elektrik alanlar (70 V/ecm, 250 V/cm) hiicre canliliginda azalmaya neden
olmadi. Diisiik elektrik alanlarinda 1 kHz frekansina gore 5 kHz frekansindan daha fazla hiicre 6liimii gergeklesse de,
yiiksek elektrik alanlarinda 1 kHz frekansinda daha yiiksek oranda hiicre &liimii tespit edildi. Sonuglarimiz,
elektroporasyonda diisiik frekanslardaki darbelerin daha fazla hiicre inhibisyonuna neden olabildigini, bu yiizden
yiiksek frekansli darbelerin kullanimi1 daha uygun olabilecegini géstermektedir.

Anahtar Kelimeler: Darbe Frekans, Elektrokemoterapi, Elektroporasyon, HepG2 Hiicreleri, Hiicre Inhibisyonu
The Importance Of Pulse Frequency in Cell Death During Electroporation Process

ABSTRACT

Reversible electroporation (EP) is a biophysical method in which the permeability of the cell membrane is enhanced
by the application of pulsed electric fields. In cancer treatment, EP is used to increase the uptake of anticancer drugs
in tumor cells, thus increasing their cytotoxic effects, but it can also lead to cell death. The aim of this study is to
examine the effect of pulse frequency on cell death in reversible EP applications. HepG2 liver cancer cells were
used in the study. The cells were exposed to 8 square wave electrical pulses of 100 ps duration with an electric field
of 70-1250 V/cm at frequencies of 200 Hz, 1kHz, SkHz, 10kHz and 20kHz. Cell viability after electrical exposure
was determined by MTT assay. According to the MTT findings of our study, inhibition in HepG2 cancer cells
decreases as the pulse frequency applied in EP increases. The highest inhibition in EP applied HepG2 cells occurred
at 1000 V/cm electric field and 200 Hz frequency. Low electric fields (70 V/cm, 250 V/cm) applied at 10 kHz and
20kHz frequencies did not cause a decrease in cell viability. Although more cell death occurred at a frequency of 5
kHz than at a frequency of 1kHz in low electric fields, a higher rate of cell death was detected at a frequency of
1kHz in high electric fields. Our results show that low-frequency pulses in electroporation can cause more cell
inhibition, so the use of high-frequency pulses may be more appropriate.

Keywords: Cell Inhibition, Electrochemotherapy, Electroporation, HepG2 Cells, Pulse Frequency
elektroporasyonda (TEP), artan gecirgenlik gecicidir,

GIRIS

Elektroporasyon (EP), kisa siireli ve yiiksek siddete
elektrik darbelerinin hiicre veya dokulara uygulanarak,
hiicre zarinda nanometre boyutunda gegici porlar
olusturulmasiyla hiicre membranlarinin gecirgen hale
getirilmesi sonucunda DNA, RNA, ilag, boya ve antikor
gibi molekiillerin hiicre i¢ine alinmasini kolaylastiran
bir yontemdir [1, 2]. Bu metot, baslangigta hiicrelere
gen aktarim islemi i¢in kullanilmis, ancak son
zamanlarda cesitli anti-kanser ilaglarin hiicre igine
transferinde de uygulanmaya baglamistir [3]. Tersinir

belirli bir siire sonra hiicreler plazma zarlarimi onarir ve
homeostazi yeniden kurar [4]. Elektrokemoterapi (ECT)
tekniginde, ozellikle kanser hiicre zarinda gecemeyen
veya gegmekte zorlanan antikanser ajanlarin hiicre i¢ine
alimin1 kolaylastirmak i¢in ajan verildikten kisa siire
sonra TEP uygulanir. ECT, subkutan, kutandz
lezyonlarin ve tiimorlerden kaynaklanan metastazlarin
tedavisinde %75 ile %99 arasinda degisen objektif
yanitlar verdigi tespit edilmistir [5, 6]. Giiniimiizde ECT,
mukozal, biiyilk ve derin yerlesimli timorler ile i¢
organlarda bulunan tiimdrlerin tedavisine
odaklanmuistir.[7]. ECT alternatif bir yaklagim olarak
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veya standart tedaviler (cerrahi, radyoterapi ve
kemoterapi gibi) sonrasinda hastalarin yagam kalitesini
iyilestirmek i¢in palyatif tedavi olarak kullanilabilir. Bu
tedavinin basarisina ragmen, uygulanan elektrik darbe
parametrelerine bagli farkli oranlarda hiicre oliimleri
meydana  gelebildigi daha Onceki calismalarda
bildirilmistir [8, 9]. ECT'de uygulanan elektrik darbeleri
genellikle 100 ps siireli, 1 Hz veya 5 kHz tekrarlama
frekansina sahip sekiz yiiksek wvoltajli elektrik
darbesinden olusmaktadir [10]. Yapilan literatiir
taramasinda uygulanan darbe frekansinin hiicre 6limi
izerindeki etkisini arastiran herhangi bir g¢alismaya
rastlanmamistir. Ayrica uygulanmasi gercken darbe
frekansiyla ilgili net bir bilgi bulunmamaktadir. TEP'de
yiiksek gecirgenlik ve diisiik hiicresel mortaliteye dayali
geri doniisiimlii bir etki arzu edilir. Bu ¢alismanin amaci,
EP isleminde uygulanan farkli frekanslardaki elektrik
darbelerinin (70- 1250 V/cm) HepG2 kanser hiicre
Olimii iizerindeki etkisini aragtirmak ve uygun
tekrarlama frekansini belirlemektir.

MATERYAL ve YONTEM
Hiicre Kiiltiirii

Deneylerimizde HepG2 (pasaj sayisi:8) kanser hiicre
hattt model olarak kullanildi. HepG2 hiicre hatti Mus
Alparslan Universitesi Merkezi Arastirma
Laboratuvarlart Uygulama ve Arastirma Merkezi’nden
temin edildi. Hiicreler, %1 Penicillin-Streptomisin ve %
10 fetal bovine serum (Invitrogen, Carlsbad, CA)
eklenmis Dulbecco’s modified Eagle’s medium
(DMEM, Sigma) besiyeri kullanilarak 75 ml flasklara
ekildi. Hiicrelerin gelisimi, 37 C’de %5 CO2 ve %95

nemli  inkiibatér  (Esco, Singapur) ortaminda
gerceklestirildi.  Hiicre  kiiltiiri  ¢alismalar1  igin
biyogiivenlik  kabini (ESCO, ABD) kullanildi

Elektroporasyon uygulamalarinda BTX Gemini X2 EP
cihazi (Harvard Apparatus, USA) kullanildi.

Elektroporasyon protokolii

Calismada kullanilmak iizere 37°C’de, %5 COz ve %90
nem igeren inkiibatore birakilan HepG2 hiicreleri %85-
90 konfluent haline gelince Tripsin-EDTA (sigma) ile
kaldirildi. Falkon tiiplere alinan hiicre soliisyonu 5
dakika boyunca 1300 rpm’de santrifiij edilerek
¢oktiiriildii. 1x10° hiicre/ml yogunlugundaki hiicre
siispansiyonu her kiivete 400 ul olacak sekilde 0.4
cm’lik elektroporasyon kiivetlerine (BTX) aktarildi.
Hiicre stispansiyonlarina, klinik TEP parametrelerine
karsilik gelen 100 ps siireli, 70, 250, 1000 ve 1250
V/cm elektrik alana sahip kare dalgali sekiz darbe treni
uygulandi [11, 12]. Her bir voltaj 5 farkli frekansla (200
Hz, 1 kHz, 5 kHz, 10 kHz ve 20 kHz ) denendi. Kontrol
hiicreleri de ayni sartlarda ve siirede kiivetlere
yerlestirildi, ancak gerilim uygulanmadi. Her bir deney
dorder tekrar seklinde yapildi. Elektroporasyon
uygulamasindan 15-20 dk sonra hiicreler 96 kuyucuklu
hiicre kiiltlir kaplarina ekilerek inkiibasyona birakildi.
24 saat'lik inkiibasyon siiresinden sonra MTT testi ile

hiicre canlilig1 analizi yapilarak, farkli elektrik alan ve
frekanslardaki EP' nin etkinligi degerlendirildi.

MTT analizi

Farkli frekanslardaki EP parametrelerine bagli hiicre
canliliginin belirlenmesi i¢cin MTT (3-(4,5-dimetiltiazol-
2-il)-2,5-difeniltetrazolyum bromid) testi uygulanmistir.
Deneyde kullanilmak tizere PBS icinde ml’de 5 mg
MTT tozu olacak sekilde MTT c¢dzeltisi hazirlandi, dis
yiizeyi aliiminyum folyo ile kaplandiktan sonra +4 C’de
bekletildi. EP uygulamalari ardindan inkiibasyon igin
inkiibatore birakilan plakalar aliarak, kuyucuklarin
igerisindeki besiyeri bosaltildi ve her bir kuyucuga 90
pL DMEM ve 10 uL MTT ¢ozeltisi ilave edilerek 4 saat
stireyle 37 C’de %5 CO: igeren inkiibatdrde tekrar
inkiibasyona birakildi. 4 saatlik inkiibasyon siiresinin
sonunda MTT iceren besiyeri ortamdan atildi ve
kuyucuklarda olusan formazan kristallerini ¢dzmek igin
her kuyucuga 100 pl DMSO (Dimetilsiilfoksit) eklendi.
Kuyucuklarda olusan renk siddeti mikroplaka okuyucu
ile optik yogunluklar1 (OD) 540 nm’de olciildi [13].
Kontrol grubu i¢in de taze besiyeri kullanildi. Kontrol

kuyucuklart1  okutularak elde edilen absorbans
degerlerinin ortalamasi alindi ve bu deger %100 canli
hiicre olarak kabul edildi. EP  uygulanmis

kuyucuklardan elde edilen absorbans degerleri kontrol
absorbans degerine oranlandi ve % canlilik olarak
asagidaki formiil ile hesaplanarak bulundu.

% Canlilik = (Incelenen grup OD/Kontrol grubu OD)x100
Her bir analiz ii¢ paralel olarak calisildi ve her bir
paralel deney ise 6 tekrar icermektedir.

BULGULAR ve TARTISMA

Farkli elektrik alan yogunluklarina (70-1250 V/cm) ve
200 Hz ila 20 kHz arasinda degisen farkli darbe
tekrarlama  frekanslarma  karst  HepG2  kanser
hiicrelerinde meydana gelen ortalama hiicre inhibisyon
yiizdeleri Sekil 1'de gosterilmistir. Biitiin tekrarlama
frekanslarinda 100 ps siireli sekiz darbe treni
kullanilmistir. Darbelerin tekrarlama frekansi, bir trende
iki ardigik darbe arasindaki gecikme degistirilerek
ayarlandi. Sekil 1°de goriildiigii gibi uygulanan tiim
elektrik alan yogunluklarinda diigiik frekanslarda daha
fazla hiicre inhibisyonu meydana gelmistir. EP
uygulamasinda en fazla HepG2 hiicre inhibisyonu 1000
V/em ve 200 Hz frekansinda gergeklesmistir.

10 kHz ve 20 kHz frekanslarda 70 V/cm veya 250 V/cm
elektrik alan uygulanan hiicrelerin canliliginda azalma
gorilmemistir. Disiik elektrik alanlarinda (70 V/cem,
250 V/ecm) 1 kHz frekansina gore 5 kHz frekansindan
daha fazla hiicre 6liimii gergeklesse de yiiksek elektrik
alanlarinda (1000 V/cm, 1250 V/cm) 1 kHz frekansinda
daha biiyiik oranda hiicre 6liimii ger¢eklesmistir.
Elektrokemoterapi, hastalarda kutandz ve subkutandz
tiimdrlerin etkili bir lokal tedavisi olarak kullanilir [14,
15]. Fakat tedavinin basarisina ragmen darbe iletimi
sirasinda kas kasilmalar1 gibi yan etkiler bildirilmistir
[16-18]. ECT terapisinin etkinligi iki faktore baglidir:
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birincisi, elektrik darbelerinin genligi ve siiresi, darbe
sayist ve frekansi gibi elektriksel ozelliklerdir ve
ikincisi ise, ilizerinde EP yapmak istenen sekil, boyut,
hiicre iskeleti yapis1 ve zar bilesimi gibi hiicre ve doku
ozellikleridir [19, 20].

®E70Vfcm =250 V/cm = 1000 Vicm 1250 V fem

40

c

F 30

z
g 90 1250V fem
= f— — 1000 V/em

£ 1o — pr— 250 V/em

® & — — — 70 Vfem

200Hz 1kHz 5 kHz 10kHz 20kHz Elektrik alan
Frekanslar

Sekil 1. Farkli elektrik alan ve frekanslara sahip 8x100 ps
darbe treni uygulamasindan 24 saat sonra HepG?2 hiicrelerinde
meydana gelen % inhibisyon degerleri. Ug bagimsiz deneyden
alman veriler ortalama seklinde sunulmustur.

Yapilan bazi calismalarda tedavi sirasinda meydana
gelen kas kasilmalart gibi yan etkilerinin ana
nedenlerinden bir tanesi de darbe frekansi oldugunu ve
darbe frekansinin artirllmasiyla kasilmalarin
azaltilabilecegi One siiriilmiistiir [21, 22]. Tetanik
kasilma frekansindan daha yiiksek elektrik darbe
tekrarlama frekansi, indiklenen kas kasilmalarinin
sayisini azaltir [16, 20]. In vitro ve in vivo deneyler, en
yilksek frekanslarda bile kimyasal alimin elde
edilebilecegini gostermistir [18, 23]. Ancak, bu
protokoliin hiicre 6liimii lizerindeki etkisi net degildir.
Bu nedenle, ¢alismamizda, elektrik darbelerinin siiresi
(100 ps) ve sayist (sekiz darbe) sabit tutularak farkli
elektrik alana sahip darbelerin (70 V/cm; 250V/cm;
1000V/cm ve 1250 V/em) farkl frekanslardaki (200 Hz;
1 kHz; 5 kHz; 10 kHz ve 20 kHz) uygulamalarinin
HepG2 kanser hiicre canlilifn {izerindeki etkisini
incelendi. Verilerimiz, artan darbe frekansi ile hiicre
inhibisyonun azaldigin1 gosterdi. EP uygulanan HepG2
hiicrelerinde en yiiksek inhibisyon 1000 V/em ve 200
Hz frekansinda gergeklesti. 10 kHz ve 20 kHz
frekanslarinda uygulanan diisiik elektrik alanlar (70
V/em, 250 V/cm) hiicre canliliginda azalmaya neden
olmadi. Diisiik elektrik alanlarinda 1 kHz frekansina
gore 5 kHz frekansindan daha fazla hiicre olimi

gerceklesmis olsa da yiiksek elektrik alanlarmda 1
kHz frekansinda daha biiyilik oranda hiicre 6liimii tespit
edildi. Daha onceki caligmalarla [18, 24, 25] paralellik
gosteren verilerimiz, elektroporasyon uygulamalarinda
diisiik frekansli darbelerin daha fazla hiicre 6liimiine
neden oldugunu, yiksek degerdeki frekanslarin
kullanim1 daha uygun olabilecegini gostermektedir.

In vitro uygulamalarmn biiyiik ¢ogunlugu igin
elektroporasyonun verimliligi, tim tedavi edilen hiicre
popiilasyonuna gore tersine gevrilebilir sekilde korunan
hiicrelerin ~ fraksiyonu  ile  belirlenir. ~ ECT’de
uygulanacak darbe parametreleri hiicre i¢ine antikanser
ajan gecisini kolaylastirirken, minimum diizeyde hiicre

6limiine neden olmalidir. Daha 6nce yapilan in vitro
ECT  caligmalarinda  tek  basina  uygulanan
elektroporasyonun, degisik oranlarda hiicre o6liimiine
neden olabildigi bildirilmigtir [8, 26, 27, 28, 29].
Uygulanan elektrik darbelerinin tipi, sayisi, siiresi,
frekanst  ve genligi gibi parametreler hiicre
gecirgenligini, Olimiinii ve altyapisin
degistirebilmektedir [30]. EP’de uygulanan darbe
frekansmin tiimor hacmi ve hiicre canliligi lizerinde
etkisi oldugunu gosteren caligmalar bulunmaktadir.
Shankayi ve ark. [31] 70 V/cm genlikte 1 Hz ve 5 kHz
frekanshi elektrik darbeleri kullanarak yaptiklari ECT
calismasinda, 1 Hz ve 5 kHz tekrarlama frekans: ile
tedavi edilen farelerin tiimdr hacimleri arasinda 6nemli
farkliliklar bulundugunu ve 70 V/cm' de 5 kHz frekansh
darbelerin daha etkili oldugunu tespit etmislerdir.
Vernhes ve ark. [32] ise frekansin hiicre canliligi ve
gecirgenligi iizerindeki etkisini aragtirmak igin, 0.5 ile
100 Hz araligindaki elektrik darbelerinin siiresinin ve
sayisinin sabit tutarak EP uygulamasini yapmislar.
Sonuglari, canliligin 0,5'ten 10 Hz'e kadar yiikseldigini
ve ardindan azaldigini, 10 Hz'nin izerindeki
frekanslarla gecirgenlestirilmis hiicrelerin ylizdesinin
arttigin1 gostermektedir. Verilerimize gére HepG2 hiicre
hattt i¢in optimum EP parametreleri tasarlarken, yliksek
frekansli ve diisiik elektrik alana sahip darbelerin
secilmesi uygun olacaktir.

SONUC

Sonug olarak, siiresi (100 pus) ve sayist (8 darbe) sabit
tutularak farkli elektrik alana (70 V/cm-1250 V/ecm
araliginda) sahip darbelerin farkli frekanslardaki (200
Hz; 1 kHz; 5 kHz; 10 kHz ve 20 kHz) uygulamalarinin
HepG2 kanser hiicre canlilign {izerindeki etkisi
aragtirildi.  Verilerimiz, elektroporasyonda uygulanan
tim elektrik alan yogunluklarinda diisiik frekanslardaki
darbelerin daha fazla hiicre inhibisyonuna neden
olabildigini ve yiiksek degerdeki frekanslarin
kullantiminin daha uygun olabilecegini gostermektedir.
Calismanin ilerleyen siireglerinde darbe frekans: ile
birlikte hiicrenin gegirgenligini, 6liimiinii ve altyapisini
degistirebilen darbelerin tipi, sayisi, siiresi ve genligi
gibi elektroporasyon parametreleri de incelenerek
optimizasyonun yapilmasi gerekmektedir.
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ABSTRACT

The present study was aimed to impress the cytological, physiological, genetic, and morphological effects of the
essential oil obtained by hydro-distillation from Mentha longifolia (L.) HUDSON (L.) HUDSON on maize seeds.
These naturally occurred compounds can be used instead of synthetic chemicals. To determine the biological
activity of the essential, they were applied to Zea mays L. seeds at different concentrations. It was observed that the
germination rate and mitotic division of the root tips were decreased with the increasing of the concentrations.
Genomic stability was established by RAPD and the genetic differences between concentrations with the AFLP
technique. The alterations of RAPD and AFLP profiles did not support germination rate and mitotic index results
while supporting each other. To determine the effects of the volatile on gene expression, the soluble protein level,
and plant growth regulators levels were measured and the changes in the protein profile were determined by SDS-
PAGE analyses. The independent changes were observed at plant growth regulators, soluble protein level, and
protein profiles. It was determined that the oils showed independent effects at different parameters against to maize
seeds. It was concluded that different mechanisms have been considered by maize seeds to protect seeds from
exogenous substances.

Keywords: Allelopathy, AFLP, Essential oil, Lamiaceae, Plant growth regulator, RAPD, SDS-Page

Mentha Longifolia Esansiyel Yaglarinin Sitolojik Fizyolojik Genetik ve Morfolojik
Etkilerine Genel Bir Bakis

oz

Bu ¢alisma, Mentha longifolia (L.) HUDSON (L.) HUDSON'dan hidrodistilasyon ile elde edilen ugucu yaglarin
musir tohumlarma kars sitolojik, fizyolojik, genetik ve morfolojik etkilerini belirlemeyi amaglamistir. Dogal olarak
olusan bu bilesikler, sentetik kimyasallar yerine kullanilabilir. Ugucu yaglar, biyolojik aktivitelerinin belirlenmesi
icin, Zea mays L. tohumlarina farkli dozlarda uygulandi. Uygulanan yaglarin dozlarmin artmasiyla kok ucu
uzunlugunun, ¢imlenme hizinin ve mitotik boliinmenin azaldigi gozlemlendi. Yaglarin neden oldugu genomik
stabilite RAPD, dozlar arasindaki genetik farkliliklar ise AFLP teknigi ile belirlendi. RAPD ve AFLP profillerindeki
degisikliklerin benzer oldugu ancak ¢imlenme oranit ve mitotik indeks sonuglariyla uyusmadigi goriildii. Ugucu
bilesenlerin gen ekspresyonu iizerindeki etkilerini belirlemek i¢in ¢imlendirilen tohumlarin ¢dziliniir protein seviyesi
ve bitki bilylime diizenleyicileri seviyeleri 6l¢iildii. Protein profillerindeki degisiklikler SDS-PAGE ile belirlendi.
Bitki biiylime diizenleyicileri seviyeleri, ¢oziiniir protein seviyesi ve protein profillerinde birbirinden bagimsiz
degisimler gozlendi. Uygulanan ucgucu yaglarin misir tohumlari iizerine farkli parametrelerde birbirinden bagimsiz
etkiler gosterdigi belirlendi. Cimlenen tohumlarin, ekzojen maddelerden korunmak icin farkli mekanizmalar

gelistirdigi kanisina varildi.
Anahtar Kelimeler: Allelopati, AFLP, Bitki biiyiime diizenleyicileri, Lamiaceae, RAPD, SDS-Page, Ucucu yaglar

have been used to protect the crops from undesirable
effects of microorganisms and harmful weeds. However,
recent studies have exhibited that indiscriminate use of
synthetic chemicals and herbicides in agricultural lands
cause undesirable effects on environmental health
because of the accumulation of toxic residues in

INTRODUCTION

In recent years, one of the most serious problems is
starvation, which treats millions of people all over the
world. Therefore, various researches have been carried
out to use the agricultural lands efficiently and to
increase yield production [1, 2]. Every year, a

substantial part of the yield has been lost due to plant
diseases caused by fungi, bacteria and, viruses or weeds.
Up to now, many synthetic chemicals and herbicides
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agricultural products and their slow biodegradation [3,
4]. This situation has forced the researchers to discover
new natural substances from various sources like



medicinal plants possessing antimicrobial potential
against plant diseases and allelopathic effects against
weeds [5, 6]. Among many medicinal plants, Lamiaceae
species and their products such as essential oils, have
been widely studied for their biological activities. The
Lamiaceae is a family of plants having about 233 genera
and 6900 species [7]. The phenolic compounds, such as
rosmarinic acid, caffeic acid, ferulic acid, chlorogenic
acid, luteolin, apigenin, genkwanin, quercitrin, rutin,
epicatechin, and catechin are rich in Lamiaceae species
[4, 8, 9]. It has been clarified that they have many
biological activities, such as anti-inflammatory,
anticancer, antifungal, antimicrobial, and allelopathic
activities due to their components [10-12]. Mentha
longifolia L. Hudson ssp. longifolia, a member of
Lamiaceae, is a well-known aromatic and medicinal
plant. It has been used in folk medicines to treat many
illnesses because of its antispasmodic, expectorant,
diuretic, antimicrobial activities as is stated in the
relevant literature [13, 14]. In the light of these
researches, it seems Mentha longifolia L. Hudson ssp.
longifolia, to be a good candidate for a natural bio-
pesticide agent. Nevertheless, probable side effects on
the main agricultural products should be completely
determined not to cause damage to the living.

In this research, it was aimed to evaluate the
biological effects of Mentha longifolia L. Hudson ssp.
longifolia, which has been previously proven to be
allelopathic and antimicrobial. To this end, the essential
oil was applied to Zea mays L. seeds at different
concentrations. The germination rates and mitotic
divisions of the root tips, the soluble protein levels, and
plant growth regulator levels of samples and control
groups were determined. In addition, RAPD-PCR
(randomly amplified polymorphic DNA-PCR) and
AFLP-PCR (amplified fragment length polymorphism-
PCR), and SDS-PAGE analyses were carried out for the
determination of genotoxic and physiological effects of
essential oil of Mentha longifolia L. Hudson ssp.
longifolia on Zea mays L. seeds.

MATERIAL AND METHODS

Plant material

Plant material was collected at the flowering stage from
the eastern part of Erzurum in Turkey. Identification of
the plant materials was confirmed by a plant taxonomist,
Prof. Dr. Yusuf KAYA, in the Department of Biology,
Ataturk University, Erzurum, Turkey.

Isolation of the essential oil and GC-MS analysis

Plant samples were dried in a canopy room. The aerial
parts (leaves, flowers, and stems) of the plants were
powdered with a blender and then subjected to water
distillation for 2-3 h in a Clevenger-type apparatus
(Thermal Laboratory Equipment, TURKEY). The
essential oils were stored at +4°C for further studies.

The essential oils were analyzed by using a
Thermofinnigan Trace GC/Trace DSQ/A1300, (E.I
Quadrapole) equipped with an SGE-BPXS MS capillary
column 30 m X 0.25 mm id., 025 pm). The

components were identified based on the comparison of
their relative retention time and mass spectra with those
of standards, Wiley 7N library data of the GC-MS
system, and literature data. The results were also
confirmed by the comparison of the compound’s elution
order with their relative retention indices on non-polar
phases reported in the literature.

Seed germination with essential oil treatment

A total of 15 Z. mays seeds, which are possibly equally
sized, were superficially sterilized with 5% (w/v)
NaOCl for 6-10 min, germinated and exposed to four
different concentrations (0.1, 0.2, 0.4 and 0.8 pL/mL) of
essential oils dissolved in Tween 20 [12]. The control
group was formed by using only double-distilled water
with Tween 20 without Essential oil (EO). Three
replicates were performed for each experimental group
and control group.

Genomic DNA isolation and application of molecular
methods

After 7-10 days, approximately 15 mg of germinated
part of the seeds was collected and snap-frozen in liquid
nitrogen. DNA isolation of samples was carried out
according to the method described by Liu et. al. [15].

16 primers were used for RAPD-PCR reactions. The
PCR reactions were accomplished in the tubes
containing reaction mixtures (3 pL 10X buffer, 1.2 pL
10 mM dNTPs, 1.2 pL 25 mM MgClp, 2.0 uL 5uM
primer, 0.4 pL Taq polymerase (5 U), 19.2 uL ddH20
and 3.0 uL of DNA of the sample (100 ng/puL). Then the
samples were performed to RAPD PCR as described
before [12]. The electrophoresis of the PCR products
was also performed according to the method described
by Bozari et. al.[12]. The amplified DNA bands were
detected by the BioDoc Image Analysis System with
Uvisoft Analysis Package (Cambridge Electronic
Design Ltd., Cambridge, UK.) and evaluated by using
computer software (TotalLab TL120 v.2009). Genomic
template stability was calculated for each primer by
using the following formula (GTS, %) GTS=(1-
a/n)*100. The average number of polymorphic bands
detected in each sample (a) and the number of total
bands in the control (n) were used for calculation. AFLP
analysis was performed as per the instructions of the
manufacturer (Invitrogen, Life Technologies). The
amplification reaction was stopped by the addition of
109 formamide dye, and products were electrophoresed
on a 6% denaturing polyacrylamide gel. Silver staining
is used to stain the gels to detect trace amounts of bands
[12]. The presence of the bands in the produced gel
scored as "1” and absence as “0”. The results were
evaluated by SPSS V17 statically program and the
UPGMA (Unweighted Pair Group Method with
Arithmetic Mean) dendrogram was obtained.

SDS-PAGE profile and quantitative analyses of
soluble proteins

The total soluble protein of the samples was determined
by using the method described by Bradford (1976). 0.5
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g of all samples (root and stem of EO-treated and
untreated samples) was ground and homogenized in
0.05 M phosphate buffer (pH:6.5). The homogenates
were centrifuged at 12000 rpm for 20 min. Bovine
Serum Albumin (BSA) was used as standard. Inhibitory
rate (IR) (%) was calculated using the equation: IR= (1-
x/y)*100 (y and x were the average values detected in
the control and each sample, respectively). SDS-PAGE
of the total protein was performed according to the
method described by Shultz et. al.[16] with some
modifications [12].

Determination of plant growth regulator levels
Extractions and purifications were performed according
to Battal and Tileklioglu [17] with little modifications.
The frozen samples (2-2.5 g) were powdered in liquid
nitrogen. The cold methanol (80%) was added to
powdered samples and homogenized by using a tissue-
blender (Jencons). Then, they were stored at 4 °C for 24
h in the dark and filtered through a filter paper
(Whatman No.1). The supernatants were again filtered
through a PTFE filter (0.45 pm) and concentrated at
35 °C by evaporation. The samples were re-dissolved in
0.1 M KH;PO4 buffer (pH 8.00) and centrifuged at
10.000 for 1 h at 4 °C. The supernatants were mixed 1 g
polyvinyl polypyrrolidone (PVPP, Sigma Chemical Co,
Dorset, UK) and filtered through Whatman No.l [21].
The filtrates were passed through Sep-Pak C18 (Waters
Hichrom Ltd., Berkshire, UK) cartridges. Cartridge
adsorbing plant growth regulator were collected eluated
with 80% methanol and the extracts were collected in
vials. Then, the samples were analyzed to detect
gibberellic acid (GA), zeatin (ZA), indole acetic acid,
abscisic acid (ABA) levels [18, 19].

Cytological analysis

Root tips (1.5 cm long) were excised from germinating
seeds, directly fixed in Farmer’s fixative and macerated
in IN HCI for 15 min, at 60 “°. The macerated tips were
washed with distilled water and stained with aceto-
orsein (2%) and cytological preparations were carried
by using Feulgen’s squash technique [20]. Well spread
plates from at least 20 meristems per replication were
scored for each treatment for various types of
cytological effects. Microscopic observations were
made with a light microscope (LEICA DM-500 of 10 x
40) and by using 100 magnifications. Mitotic index (MI)
was calculated using the following formula:

MI=[a/(a+b)]*100

where a is the number of dividing cells and b is the
number of non-dividing cells. The data were analyzed
according to Duncan’s new multiple range test of
significance.

RESULTS and DISCUSSION

The most crucial point before discussing the data
presented in this study is that allelopathy, which is
related to plant-organism interactions, is not a one-way
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communication between the two. The natural conditions
differ from a laboratory. Microbial fauna, ecological
circumstances, and soil characteristics are critical during
allelopathic interactions. In addition to external factors,
the phenological age, tolerance threshold, and genetic
content of the host plants can also affect the allelopathy
potential [21]. During the experimental applications, the
possible effects of some of these factors were not
counted. The analytical results indicated that M.
longifolia species extract mostly contains monoterpenes
and diterpenes such as piperitenon derivatives, pulegon
like monoterpenes, and caryophyllene derivative
sesquiterpenes. The seed germination rates of maize was
reduced in a dose-dependent manner. Although the
mitotic index ratio was not important among the control,
0.1, and 0.2 pL/mL concentrations, but 0.4 and 0.8
pL/mL concentrations were separated significantly from
the control by reducing to %12.5 ve %]12.7 rates,
respectively (Table 1).

Table 1. Mitotic division percentages calculated from root tips
of Zea mays L. with applying of essential oil of M. longifolia

* Determined by Duncan multiple comparison test at 5%
significance level.

Concentrations Mitotic Index
M. longifolia
Control 19.3>
0.1 uL/mL 19,12
0.2 uL/mL 18.0*
0.4 uL/mL 12.5°
0.8 uL/mL 12.7°
Average 16.3
**CV % 6.7

**Cv: Coefficient of Variation
There is no significant difference between samples expressed
with the same letter in the same column (P<0.05)

Although the low germination and division rates, the
highest RAPD based polymorphism was identified in
0,1 pL/mL concentration against the expected results.
While the dose-dependent polymorphism decreased, the
GTS was normalized by increasing as dose-dependent
like 64.13%, 67.39%, 70.65%, and 75% respectively. At
this moment, it was observed that the RAPD results did
not support the previous parameters (Table 2, Figure 1).
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Figure 1. Amplification products of DNA samples from maize
seeds to which essential oils from M. longifolia were applied
against primers OPY-15 and OPY-16



Table 2. The number of bands in control and molecular size of
(base pair) disappearance (-) and/or appearance (+) of DNA
bands for all primers in the EO-treated maize seedlings

Primer M. longifolia
Control 0,1 0,2 0.4 08
pL/mL pL/mL pL/mL pL/mL
OPA-13 5 + 357 357 357 ND
- 462 462 462 462
OPH-17 7 + ND 140 ND 140
- 387 ND ND ND
OPA-2 6 + ND ND 286 286
- 384 384 384 384
OPA-1 7 + ND ND ND ND
- 404 404;61 404,32 404
1
OPA-6 2 + 479 ND ND ND
- 338 ND ND ND
OPH-14 4+ 421 421 421 421
- 110 110 110 110
OPH-18 7 + ND ND ND ND
- 282;81  282;81 282;81  282;81
OPY-6 6 + 386 386 ND ND
- 114 114 114 ND
OPY-1 7 + ND 490 ND ND
- 308 308 ND ND
OPY-8 7 + ND ND ND ND
- 428 428 428 428;308;2
03
OPY-15 1 +  328; 345 ND ND
- 208 294 294;17  294;170
294,85 0;85
OPY-16 6 + 37816 378;168 168
- 8 1257;484 12574 1257;484;
1257;4  ;291;128 84;291; 291;248;1
84,291 128 28
;128
OPW-1 5 + ND ND ND 324
- 184;15  184;159 184;15 184;159
9:138 9
OPB-8 9 + ND ND ND ND
- ND 341;217; 341,21  ND
132 7:132
OPW-7 5 + 494,28 494,289 494;28 ND
- 9;183 ND 9 ND
313 ND
OPW-5 8 + 521 ND 521 ND
- ND ND ND ND
Total 92 33 30 27 23
bands
Polimorphism 45,87 32,61 29,35 25
ratio
GTS ratio 64,13 67,39 70,65 75

The control and other concentrations, however, have
been identified as the other highly related groups. In
addition, 0.4 and 0.8 pL/mL concentrations were
identified as the closest concentrations with a ratio of
0.445 based on the similarity index (Table 3).

Table 3. Genetic similarity index between seeds of Zea mays
L. to which essential oils of M. longifolia were applied

Cons.

pL/mL Control 0.1 0.2 0.4 0.8
Control 1.000

0.1 0.359 1.000

0.2 0.356 0.353 1.000

0.4 0.293 0.306 0.342 1.000

0.8 0.272 0.273 0.333 0.445 1.000

Based on the dendrogram which was obtained from
AFLP analyses (Figure 2), it was monitored that 0.4 and
0.8 pL/mL concentrations exhibited one single group
identified with the closest concentration amounts.

0 5 10 15 20 25
04 ul/nl
08 ul/nl J
Kontrol
01 ub/mL
02 ul/nl

Figure 2. Affinity ratios between Zea mays L. seedlings that
applied at different concentrations of M. longifolia essential
oils

The furthest concentration to the control was 0.8 pL/mL
with a ratio of 0.272. According to these results, it can
be concluded that the AFLP results did not support the
RAPD analyses completely, contrast germination rates
and mitotic index. On the other hand, the dissolved
protein amounts in root cells increased compared to
control group. However, this increase was not dose
dependent. From stem samples, the dose-dependent
decreases were observed as related to other
concentrations, except 0.1 pL/mL (Table 4).

Table 4. Total soluble protein in the root and stem of
Zea mays seedlings after the application of essential oil

ID Cons. [ug/uL]

Root IR* Stem IR *
Control 52.20° 0 54.00° 0
0.1 pL/mL 53.582 +2.64 54.952 +1.75
0.2 uL/mL 55.89¢ +7.09 53.46° -1
0.4 pL/mL 53.20% +1.91 52.59¢ -2.61
0.8 uL/mL 54.45bc +4.31 52.344 -3.04

IR: inhibitory rate (%). Means within each column followed
by the same letter are not significantly different at the p < 0.05
level as determined by Duncan’s multiple range test.

The SDS-page protein profiles were in accordance these
results and provided informative data supporting other
parameters. In particular, root and stem profiles
demonstrated predominant changes at 0.4 pL/mL
concentrations. The changes were observed as
formation of new protein polymers, disappearance, and
the changes on the concentration of protein profiles.

In addition, the plant growth regulator levels also
showed moderate fluctuations like increases and
decreases as dose independent. Specifically, while the
first two concentrations of GA decreased compared to
control, 0.4 pL/mL concentration was higher than
control, but it was normalized back to the control level
for 0.8 pL/mL concentration. ZA, TAA, and ABA levels
were lower as compared to the control for 0.1 pL/mL
concentration, but significantly higher for other
concentrations (Table 5, Figure3).
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Figure 3. SDS-PAGE protein profiles of maize seeds treated
with essential oils from M. longifolia (R: Root, S: Stem; only
Marker and a part of polymorphic bands are marked)

Table 5. The changes that occurred at GA, ZA, IAA and ABA

Plant growth promoting Plant
growth
inhibiting

GA ZA 1AA ABA

(ng/mL) (ng/mL) (ng/ml)  (pg/mL)

Control 575.20 + 320+ 3640+  8.89+0.05¢
1.27¢ 0.052 0.11°

0.1 pL/mL 39831+ 292+ 3094+  7.41+0.20¢
0.232 0.232 0.232

0.2 pL/mL 40599 + 411+ 4451+  9.70+0.23°
0.51° 0.30° 0.354

04 pL/mL  641.50 + 4.60 + 53.90 + 16.27 +
0.28¢ 0.11° 0.10¢ 0.27°

0.8 pL/mL  468.59 + 6.09 + 4337+ 1331+
0.57¢ 0.05¢ 0.06° 0.05*

level with applying of essential oil of M. longifolia

* In the same column, the same character expressed that there
is no significant differences between the samples (P<0,05).

The decreases were observed in plant growth regulators
levels during the EO treatments. At first, it could be
explained by seeds-related stress conditions. On the
other hand, it has been hypothesized for the following
high concentrations that the germinating seeds employ
their inherent homeostatic regulations to avoid these
adverse situations by doing so neutralize the plant
growth regulator conditions back to regular levels.

In the literature, it could be encountered with enormous
amounts of publication related to M. longifolia species.
The different extracts obtained from this species were
used for various experiments and identified as potential
mutagenic, co-mutagenic, and antimutagenic effects [22]
According to some previous experiments, different
extracts were identified with their activities such as
cytotoxic activity, inhibition effect on seed germination
of tested plants, substantial herbicide potential by
inhibiting the seed germination, blocking the plasma
membrane Ca?>" channels and eliminating the toxic free
radicals [23, 24]. It was observed that P-cymene or a-

terpinene and carvacrol have shown synergistic effects
and inhibited seed germination on test plants [25]. It is
possible to consider the synergistic and antagonistic
interactions together with the total allelopathic effects of
volatiles. It could be concluded that the content of
volatile lipids of M. longifolia demonstrated harmony
with the results from previous studies indicated
quantitative variations due to the regional and genetic
differences. It is hard to mention a specific cellular
target for entire volatile lipid contents since they contain
many different compounds. When the volatile content
was analyzed for each compound as singular, it could be
observed that their effects can vary specifically. For
instance, it was reported from previous studies that the
piperitone derivatives, the most common monoterpene
in M. longifolia, trigger cellular deformations [26]. It
could be also stressed that these compounds could easily
pass-through the plasma membrane and change the
membrane permeability and affect the protoplasmic
content adversely. Terpenoids which differ chemically
and functionally most likely overcome various
characteristics in metabolic reactions. GA and ABA
type terpenes are included in Cs-Cao group-terpenes as
similar to monoterpenes, diterpenes, and sesquiterpenes
and essential for propagation, growth, and defense
systems [27]. Therefore, the contents of volatile lipid
comprising such terpenoids could also reveal similar
effects on plant growth regulators mentioned above. As
Schempp et al. [28] has underscored that
allelochemicals are one of the biological stress factors.

In general, plants develop stress conditions when they
are treated with or exposed to these chemicals and
initiate various mechanisms such as avoidance,
adaptation, and defense-related which resulted in
physiological alterations in plant metabolic activity. It is
well known that allelochemicals inhibit the biosynthesis
of metabolically vital enzymes and proteins by
adverting the expression of specific genes in target
plants. It is also accepted that caryophyllene and its
derivatives can reveal mutagenic and antimutagenic
effects at different extents through binding specific
receptors. In parallel, the alterations occurring in
nucleotide base profiles of genomic DNA can stem from
deletion, insertion or priming based modifications. In
addition, the variations in RAPD profiles could be
explained by stress conditions caused by the volatile
lipid content applied to tested plants. The fact that the
GTS values approach to control levels with increasing
concentrations could be explained as the reasons for
mutations at low concentrations of volatile lipids
applied. The high levels of concentrations, however,
could trigger antimutagenic effects on the plants
encountered with diverse conditions. The chemical
composition and quantities of the volatile lipids may
also affect the experimental results through dose-
dependent applications. For instance, intercellular redox
potentials and mitochondrial malfunctioning in cells
may stem from the adverse effects of the variable
contents of volatile lipids. The AFLP profiles identified
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more different than RAPD results point out that the
genomic DNA manipulations could arise not only from
mutations but also epigenetic modifications such as
DNA methylation-based gene silencing. The increasing
amounts of soluble proteins in root cells as compared to
control could be evaluated as the possible reactions of
plants against stress conditions. The increases in the
amounts of prolin amino acids in plants as a reaction to
various stress conditions can be given as a remarkable
example of this situation. This plant-based reaction is
primarily a defense-intended adaptation against adverse
environmental parameters which could differ from plant
to plant. It was also identified that while the soluble
proteins in root samples increased, the stem samples
showed reverse tendency. The large quantities of
inhibition identified in SDS-PAGE profiles as similar to
previous parameters could be explained as plausible
results of the variations that occurred on the non-
functional regions of genomic DNA. Decomposition of
the total oil and application of each substance
individually will allow us to know the target close
effects.
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Yazim Kurallari

Haziran ve Aralik sayisit olmak tizere yilda iki defa yayimlanan uluslararast hakemli bir dergidir. Derginin asil amaci fen
bilimleri, temel alanlar ve miihendislik alanlarinda nitelikli akademik ¢alismalarin yayimlanmasina katki yapmaktir.

Dergide yayimlanan makaleler yazi islerinin izni olmaksizin baska hig bir yerde yayimlanamaz veya bildiri olarak sunulamaz.
Kismen veya tamamen yayimlanan makaleler kaynak gésterilmeden hicbir yerde kullanilamaz. Dergiye génderilen
makalelerin icerikleri é6zgiin, daha énce herhangi bir yerde yayimlanmamis veya yayimlanmak iizere génderilmemis
olmalidir. Makaledeki yazarlar isim sirast konusunda fikir birligine sahip olmaldir.

Makalenin hazirlanmasi sirasinda yardimci olmasi amaciyla, internet sitemizde yazarlar icin linkinin altinda yer alan
MSUFBD Dergisi yazim kurallarina gére hazirlanmis “ornek_makale” dosyasini bilgisayariniza indirmeniz ve makalenizi bu
makaleyi érnek alarak hazirlamaniz, diizenlemelerde kolaylik ve zaman tasarrufu saglayacaktir. Bu makaleyi bilgisayariniza
Word programinda sablon (template) olarak kaydederek de makalenizi hazirlayabilirsiniz.

e Makaleler MS Word 2007 veya istii bir siiriimde hazirlanarak gonderilmelidir.

e Sayfa yapisi 6zel boyutta (15.5x23 cm), MS Word programinda, Times New Roman veya benzeri bir yazi karakteri ile
10 punto, tek satir araligiyla yazilmalidir. Sayfa kenarlarinda iist 2.5 cm olmak tizere diger kenarlar i¢in 2.5 cm bosluk
birakilmal ve sayfalar numaralandirilmalidir.

e Yazar(lar)in ad(lar) ve soyad(lar), kurumsal unvanlary; yazar(lar)in gorev yaptigi kurum(lar) ve e-posta adres(ler)
bilgileri verilmelidir. Ayrica makalelerde sorumlu yazar belirtilmelidir. Times New Roman 10 punto, tek satir
araligiyla yazilmalidir.

e Makale bashgy, icerikle uyumlu, igerigi en iyi ifade eden bir baslik olmalidir. Baslik, kalin ve 12 punto biiyiikliigiinde
olmali ve ilk harfler biiyiikk olacak sekilde sayfa ortalanarak yazilmalidir. Makaleler aym o6zellikte Ingilizce bir
baslik/title icermelidir.

e Makalenin basinda, konuyu kisa ve 6z bicimde ifade eden ve en az 75, en fazla 150 kelimeden olusan Tiirkce “Oz”
bulunmalidir. 0z icinde, yararlamlan kaynaklara, sekil ve cizelge numaralarina deginilmemelidir. Adres/ler den 2 satir
bosluk birakildiktan sonra, Times New Roman 10 punto, tek satir araliiyla yazilmalidir. Oziin altinda bir satir bosluk
birakilarak, en az 3, en ¢ok 6 sozciikten olusan anahtar kelimeler verilmelidir. Anahtar kelimeler makale igerigi ile
uyumlu ve kapsayict olmalidir. Aym sekilde makaleler Ingilizce bir bashk/title, anahtar sézciikler/keywords ve
0z/abstract icermelidir.

e MSUFBD’in yayin dili Tiirkge ve ingilizcedir.

e Herhangi bir sempozyum veya kongrede sunulmus olan c¢alismalar kongrenin adi, yeri ve tarihi belirtilerek
yayimlanabilir. Bir arastirma kurumu veya fonu tarafindan desteklenen ¢alismalarda destegi saglayan kurulusun adi
ve proje numarasi verilmelidir.

e Makaleler Giris, Materyal ve Metod, Deneysel Kisim, Gere¢ ve Yontem, Tartisma, Sonuc¢ vb. yer alacak sekilde
hazirlanmali ve alt basliklar ikinci derece basliklar Times New Roman 10 punto ile saga hizali olarak diizenlenmelidir.

e Formiiller ve denklemler Math Type ya da Word Denklem Diizenleyici kullanilarak yazilmalidir.

e (Calisma, dil bilgisi kurallarina uygun olmalidir. Makalede noktalama isaretlerinin kullaniminda, kelime ve
kisaltmalarin yaziminda en son ¢ikan TDK Yazim Kilavuzu esas alinmaly, agik ve yalin bir anlatim yolu izlenmeli, amag
ve kapsam disina tasan gereksiz bilgilere yer verilmemelidir. Makalenin hazirlanmasinda gecerli bilimsel yontemlere
uyulmali, ¢alismanin konusu, amaci, kapsami, hazirlanma gerekeesi vb. bilgiler yeterli 6lciide ve belirli bir diizen
icinde verilmelidir.

e Bir makalede sirasiyla 6zet, ana metnin boéliimleri, kaynake¢a ve (varsa) ekler bulunmalidir. Makalenin bir “Giris” ve bir
“Sonug¢” boliimii bulunmalidir. “Giris” ¢alismanin amaci, 6nemi, donemi, kapsami, veri metodolojisi ve planin1 mutlaka
kapsamalidir. Konu gerektiriyorsa literatiir tartismasit da bu kisimda verilebilir. “Sonu¢” arastirmanin amag¢ ve
kapsamina uygun olmali, ana cizgileriyle ve 6z olarak verilmelidir. Metinde s6zii edilmeyen hususlara “Sonu¢”ta yer
verilmemelidir. Belli bir diizen saglamak amaciyla ana, ara ve alt basliklar kullanilabilir.

e Tablo/Sekillerin numarasi ve bashigi bulunmalidir. Tablo ¢iziminde dikey ¢izgiler kullanilmamalidir. Yatay cizgiler ise
sadece tablo icindeki alt basliklar1 birbirinden ayirmak i¢in kullanilmalidir. Tablo/$ekil numarasi iiste, tam sola dayal
olarak Times New Roman 10 punto yazilmali; tablo/sekil adi ise, her sdzciigiin ilk harfi biiyiik olacak sekilde
yazilmalidir. Ayrica tablo/sekiller siyah beyaz baskiya uygun hazirlanmaldir.

e Makalede, diizenli bir bilgi aktarimi saglamak iizere ana, ara ve alt basliklar kullanilabilir. Makale bashgi disindaki
diger tiim basliklar 10 punto yazilmalidir. Birinci derece basliklar biiytik ve koyu karakterde; ikinci derece basliklar,
yalniz ilk harfleri biiytlik ve koyu olmayan; ti¢iincii derece basliklar ise yalniz ilk harfleri biiyiik, koyu olmayan ve italik
harflerle yazilmalidir. Ayrica basliklar, 6ncesi ve sonrasi 6 nk olacak sekilde ayarlanmalidir.
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BiRiINCi DERECE BASLIK

Ikinci Derece Baslik

Uciincii Derece Baslhk

Kaynak gostermede makale icerisinde “késeli parantez icerisinde numara” ile yazilmalidir. Her kaynak kendi
orijinal dilinde verilmelidir. Kaynaklar Times New Roman 9 punto ile yazilmalidir. Kaynaklar yazilirken siralama
asagidaki sekilde olmalidir:

Chen Y. R, Chao K, Kim M. S. Machine vision technology for agricultural applications, Computers and Electronics
in Agriculture, 36, 173-191, 2002.

Kumar A. Computer vision based fabric defect detection: a survey, IEEE Transactions on Industrial Electronics,
55, 348-363,2008.

Yetis H., Baygin M., Karakose M. A New Micro Genetic Algorithm Based Image Stitching Approach for Camera
Arrays at Production Lines, The 5th International Conference on Manufacturing Engineering and Process
(ICMEP 2016), 25-27 May, 2016.

Aydin I, Karakose E. Karakose M. Gencoglu M.T., Akin E, A New Computer Vision Approach for Active
Pantograph Control, IEEE International Symposium on Innovations in Intelligent Systems and Applications
(IEEE INISTA 2013), Albena, Bulgaria, 2013.

Lim S. H. Video-processing applications of high speed cmos image sensors, The Degree of Doctor of Philosophy,
Stanford University, 2003.

MSUFBD’e yazim kurallarina uygun olarak génderilen makaleler, daha sonraki asamada intihal denetiminden gegcirilir.
Dergide intihal denetimi iThenticate programi ile yapilmaktadir ve intihal denetiminde kabul edilebilir benzerlik
orani en fazla %20 olmaldir.

Yayim asamasinin ilk adimi i¢in makaleler Online Bagvuru Sistemi araciligiyla yollanmalidir. Basvurunun hemen
ardindan elektronik posta adresinize otomatik olarak bir onay mesaji gonderilecektir. Daha fazla bilgi icin
http://dergipark.gov.tr/ msufbd elektronik adresi araciligiyla editériimiizle baglantiya gecilebilir.
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Instructions for Authors

MSUFBD is an international peer-reviewed journal that is published two times a year. The purpose of the journal is to make
contributions to publishing qualified academic studies in sciences, basic and engineering areas.

The articles that are published in the journal cannot be published or presented anywhere else unless permission is granted
from the editorial board. The articles that are published either partially or completely cannot be used anywhere else unless
reference is given. The content of the articles that are sent to the journal has to be authentic, not previously published or sent
to be published. The authors of the articles have to have a consensus regarding the list of the names in the article.

If you download the “sample article” that was prepared according to spelling rules and format of the MSUFBD Journal from
our website through the link for authors to help you prepare the article, this will save your time and facilitate the
preparation process. You can also prepare your article by saving this sample as a template on the Microsoft Word program.

e The articles should be in MS Word 2007 or higher version.

e The layout has to be custom-designed (15.5x23 cm). The file format has to be MS Word. The font has to be Times New
Roman or a similar one with a size of 10. The file has to have single-line spacing. Page margins have to be 2.5 cm on
the top and 2.5 cm for all the other sides. The pages have to be numbered.

e The articles need to include the name(s), surname(s), institutional title(s), institution name(s), and e-mail address(es)
of the author(s). In addition, the corresponding author has to be indicated in the articles. The font has to be Times
New Roman with a size of 10 and single line spacing.

o The title of the article has to be consistent with the content and must reflect the content in the best way possible. The
title has to be boldface with a font size of 12. The first letter of all the words has to be uppercase. The title has to be
centered. The articles need to have an English title with the same properties.

e The article needs to include an “Abstract” at the beginning not less than 75 words nor longer than 150 words
summarizing the content in the most precise and concise way. The abstract must not include references, figures, and
table numbers. Leaving a space under the abstract, the author has to add keywords including at least 3 and utmost 6
words. The keywords have to be consistent with the content and need to be comprehensive. Similarly, the articles
have to include an English title, keywords, and abstract.

e MSUFBD is published in Turkish and English.

o The works that are presented in any symposium or congress can be published after specifying the name, place and the
date of the congress. The works that are supported by a research organization or fund have to indicate the name of the
supportive organization and the number of project.

o The articles have to be organized as introduction, body, experimental, result and discussion and conclusion. Sub-titles
and lower-level titles have to have a font size of 10 and be right-aligned.

e Formulas and equations need to be written via Math Type or Word Equation Editor.

e The study has to comply with grammatical rules. The latest Turkish Language Association Spell Check has to be
employed regarding the use of punctuation, spelling of the words, and abbreviations. The text is expected to be clear
and simple. No expressions out of purpose and scope must be included in the work. The valid scientific methods have
to be employed to prepare the article. The content, purpose, scope, justification, etc. of the study have to be provided
as much as needed in a certain order.

e An article is expected to include abstract, sections of the main text, references, and appendices (if there is any)
respectively. An article has to have an “Introduction” and “Conclusion” sections. The “Introduction” is definitely
expected to include the purpose, importance, period, scope, data methodology, and outline of the study. If it is
necessary for the subject to be dealt with, literature review can be given in this section as well. The “conclusion” needs
to be in compliance with the study’s purpose and scope. It needs to be given generally and concisely. The points that
are not mentioned within the text must not be included in “conclusion”. Headings, titles, and sub-titles can be used to
organize the text.

e Tables/Figures need to be numbered and given with their titles. No vertical lines must be used to draw the tables.
Horizontal lines can only be used to separate the sub-titles within the table from each other. Table/Figure number has
to be at the top left-aligned and non-Italic with Times New Romans 10 font. The name of tables/figures has to be
written with each word having its first letter uppercase. In addition, tables/figures have to comply with black and
white print. If there is anything in the table that requires reference, the references must be given at the bottom of the
table with in-text reference format.

e Headings, titles, and sub-titles can be used to ensure an ordered information transfer. All the other titles except for the
title of the article have to have a font size of 10. First-level titles need to be uppercase and boldface; the first letters of
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all the words in the second-level titles need to be uppercase and not boldface; and only the first letters of the words in
the third-level titles need to be uppercase, and these titles have to be italic. In addition, the titles have to be organized
with 6 nk before and after the title.

FIRST-LEVEL TITLE
Second-Level Title
Third-level Title

)] The reference should be marked with "number in square brackets" in the article. Each reference must be
given in its original language. The references should be written in Times New Roman 9 point. When writing
the references, the sequence should be as follows:

e ChenY.R, Chao K, Kim M. S. Machine vision technology for agricultural applications, Computers and Electronics
in Agriculture, 36, 173-191, 2002.

e  Kumar A. Computer vision based fabric defect detection: a survey, IEEE Transactions on Industrial Electronics,
55, 348-363,2008.

e Yetis H., Baygin M., Karakése M. A New Micro Genetic Algorithm Based Image Stitching Approach for Camera
Arrays at Production Lines, The 5th International Conference on Manufacturing Engineering and Process
(ICMEP 2016), 25-27 May, 2016.

e Aydin I, Karakose E. Karakdse M., Gengoglu M.T., Akin E, A New Computer Vision Approach for Active
Pantograph Control, IEEE International Symposium on Innovations in Intelligent Systems and Applications
(IEEE INISTA 2013), Albena, Bulgaria, 2013.

e Lim S. H. Video-processing applications of high speed cmos image sensors, The Degree of Doctor of Philosophy,
Stanford University, 2003.

The manuscripts that comply with the publication principles of anemon are passed through plagiarism checking. The
journal uses the Ithenticate software to detect instances of overlapping and similar text in submitted manuscripts. If
the similarity level is above %20, the manuscript is not accepted for publication.

The articles are sent through Online Application System for the first step of the publication. An automatically-sent
confirmation message is sent to your e-mail address upon the completion of the application. For further information,
please contact the editor via http://dergipark.gov.tr/msufbd.
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Degerlendirme Stireci

MSUFBD’e gonderilen yazilar, 6nce Yayin Kurulunca dergi ilkelerine uygunluk acgisindan bir 6n degerlendirmeye tabi
tutulur. Dergi kapsamina girmeyen veya bilimsel bir yaz1 formatina icerik ve sekil sartlar1 agisindan uymayan yazilar,
hakemlik siireci baslatilmadan geri ¢evrilir ya da baz degisiklikler istenebilir. Yayin i¢in teslim edilen makalelerin
degerlendirilmesinde akademik tarafsizlik ve bilimsel kalite en dnemli él¢iitlerdir.

MSUFBD’e yayin kurallarina uygun olarak génderilen makaleler, daha sonraki agsamada intihal denetiminden gecirilir.
Mus Alparslan Universitesi Fen Bilimleri Dergisinde intihal denetimi, Ithenticate paket programi araciligiyla
gerceklestirilmekte ve intihal denetiminde, benzerlik oranimin %20'nin {istiine ¢ikmamasi gerekmektedir. Ilgili
calismada herhangi bir intihale rastlanmadigi takdirde degerlendirilmek {izere o alandaki ¢alismalariyla taninmis iki
hakeme gonderilir. MSUFBD Dergisi, stirecin her asamasinda, hakem ve yazarlarin isimlerinin sakli tutuldugu c¢ift-kor
hakemlik sistemini kullanmaktadir. Hakem raporlar bes yil siireyle saklanir. Makaleyi degerlendiren iki hakemden
birisinin olumlu digerinin olumsuz rapor vermesi durumunda makale {i¢iincii hakeme gonderilmekte veya Yayin
Kurulu, hakem raporlarini inceleyerek nihai karar1 vermektedir.

MSUFBD’e gonderilen calismalarda yazarlar, hakem ve Yayin Kurulunun elestiri ve oOnerilerini dikkate alirlar.
Katilmadiklar1 hususlar varsa gerekgeleriyle birlikte itiraz etme hakkina sahiptirler. Dergideki hakemlik siirecinde,
akademik unvana sahip Kkisilerin yayinlar i¢in ancak esit ya da tist derecede akademik unvana sahip kisiler hakem
olabilir.

MSUFBD’e hakem degerlendirme siireci, istenilmeyen nedenlerden dolayr bazen uzun siirebilmektedir. Normal
kosullarda editor tarafindan 6n degerlendirme asamasi bir hafta; hakem degerlendirme siireci de 8 hafta olarak
planlanmaktadir. Ancak hakemlerden zamaninda doniis olmamasi nedeniyle yeniden hakem atama vb. nedenlerden
dolay1 hakem degerlendirme siireci uzayabilmektedir.

MSUFBD’e makale génderen yazar/yazarlar, Derginin s6z konusu hakem degerlendirme kosullarini ve stirecini kabul
etmis sayilirlar.

MSUFBD’de yayimlanmasina karar verilen (kabul edilen) ¢alismalarin telif hakki, Mus Alparslan Universitesi'ne
devredilmis sayilir.
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Peer Review Process

The papers that are sent to MSUFBD are subjected to preliminary assessment by the Editorial Board to see whether
the work complies with the principles of the journal. The papers that are out of the scope of the journal or do not
comply with the format of a scientific text either in terms of content or style are either rejected or demanded to be
corrected prior to peer-review process. Academic objectivity and scientific quality are the most important criteria for
the assessment of the articles that are submitted to be published.

The articles that comply with the publication principles of MSUFBD are passed through plagiarism checking. Journal
of Social Sciences of Mus Alparslan University uses the iThenticate software to detect instances of overlapping and
similar text in submitted manuscripts. The journal allows an overall similarity of 20% for a manuscript to be
considered for publication. After determining an acceptable similarity rate, the article is sent to two reviewers who
are known for their studies in the relevant field. MSUFBD employs double-blind review system in which the names of
neither the reviewers nor the authors are disclosed in any of the phases of the process. Reviewer reports are saved for
five years. If one of the reviewers gives positive feedback while the other gives negative feedback, the article is either
sent to a third reviewer or Editorial Board examines the reviewer reports to make the final decision.

The authors submitting papers to MSUFBD take into account the criticisms and suggestions of the reviewers and the
Editorial Board. The authors also have the right to object to the points with which they disagree. In the reviewing
process, the publications of people with academic titles are only reviewed by academics of either an equal or a higher
degree.

Assessment process of MSUFBD may sometimes take long periods of time due to undesired reasons. Normally,
preliminary assessment by the editor takes a week while reviewer’s assessment period takes 8 weeks. However,
reviewer assessment process may get longer when reviewers do not respond on time or in cases of appointing a new
reviewer and so on.

The author/authors submitting papers to MSUFBD is/are considered to have accepted the aforementioned reviewing
conditions and process of the journal.

The copyrights of the works that are decided to be published (accepted) in MSUFBD is transferred to Mus Alparslan
University.
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Yayn Ilkeleri

MSUFBD, ulusal ve uluslararasi diizeyde yapilan, fen, temel alanlar ve mihendislik bilimleri alaninda 6zgiin ve
nitelikli ¢alismalari, bilimsel bir yaklasimla ele alarak fen bilimler alanlarindaki ¢alismalarin niteliginin yiikselmesine,
yontem ve uygulamalarin gelismesine, kuram ve uygulama alanlarindaki ¢alismalar arasinda iletisimin giiclenmesine
ve fen bilimleri alanindaki literatiiriin zenginlesmesine katki saglamak amaciyla yayimlanmaktadir.

MSUFBD’e, matematik, fizik, kimya, biyoloji, ¢cevre bilimi, saglik, eczacilik, miihendislik bilimleri vb. tiim fen
bilimlerine ait o6zgiin ve nitelikli bilimsel c¢alismalar1 destekleyerek bilim camiasinda iretilen bilgileri
akademisyenlerin ve kamuoyunun istifadesine sunmak amaciyla yeni ve 6zgiin ¢alismalara yer verilmektedir.

MSUFBD’e gonderilecek ¢alisma, alaninda bir boslugu dolduracak 6zgiin bir yazi olmali ya da daha 6nce yayimlanmis
calismalari degerlendiren, konuya dair yeni ve dikkate deger goriisler ortaya koyan inceleme olmalidir.

MSUFBD’e gonderilecek yazilar makale, ¢eviri ve kitap tanitimi tiirinde olmalidir. Dergimize gonderilen ceviri yazilar
icin, makale sahibinin yayin izni ve orijinal metin gereklidir.

MSUFBD’e yayn dili Tiirkce ve Ingilizce’dir.

MSUFBD’e gonderilen c¢alismalar daha once hicbir yerde yayimlanmamis ve halihazirda yayimlanmak tizere
sunulmamis olmalidir. Bilimsel bir toplantida sunulmus bildiriler, durum agik¢a belirtilmek sartiyla dergiye
gonderilebilir.

MSUFBD’e Kis/Aralik ve Yaz/Haziran sayisi olmak iizere yilda iki defa diizenli olarak yayimlanmaktadir.

MSUFBD’e gonderilen yazilara telif hakki 6denmez. Yayimlanan makalelerin telif hakki Mus Alparslan Universitesi
Fen Bilimler Dergisi’'ne aittir.

MSUFBD’de yayimlanan yazilarin bilimsel ve hukuki sorumlulugu yazarlarina aittir.

MSUFBD’de yer alan yazilardaki goriis ve disiinceler yazarlarinin Kkisisel goriisleri olup derginin ve bagh oldugu
kurumlarin goériislerini yansitmaz.

MSUFBD’e gonderilen calismalar, TUBITAK ULAKBIM’'in DergiPark Sistemi (UDS) iizerinden elektronik ortamda
gonderilmektedir. Bu sisteme http://dergipark.gov.tr/msufbd da yer alan "Kullanici Sayfasi/Yeni Gonderi" linkinden
ulasilabilir. S6z konusu sisteme kayit yapilip makale génderildikten sonra hakem siireciyle ilgili gelismeler ve hakem
degerlendirme raporlari yazarlar tarafindan kolaylikla takip edilebilir.
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Editorial Principles

MSUFBD is a national and international peer-reviewed journal that publishes authentic and qualified works with a
scientific approach in the fields of science, basic and engineering sciences. It is published to contribute to raising the
quality of the social sciences studies, development of methods and practices, to strengthen the communication
between theoretical and practical studies, and to enrich the science literature.

MSUFBD supports all the authentic and qualified scientific studies in the science fields including maths, physic,
chemistry, biology, health, pharmacy, engineering sciences etc. It publishes new and authentic works to offer the
knowledge produced by scientific circles for the benefit of academics and public.

The works that are sent to MSUFBD must be both an authentic work to eliminate a lack in the literature or a review
assessing the previously-published works and suggesting relevant, new, and noteworthy opinions.

The texts that are sent to MSUFBD include articles, translations, and book promotions. For the translated texts,
publication permission of the owner of the article and the source text are required.

Publication languages of MSUFBD are Turkish and English.

The works that are sent to MSUFBD must not be published previously anywhere. They have to be ready for
publication. The papers that have previously been presented in a scientific meeting can be sent to the journal if it is
clearly indicated.

MSUFBD is regularly published in Winter/December and Summer/June per year.

No copyright payment is made for the papers that are sent to MSUFBD. The copyrights of the works that are
published in MSUFBD are transferred to Mus Alparslan University Journal of Science.

Scientific and legal liabilities of the articles published in MSUFBD belong to the authors.

All the opinions and ideas indicated in the articles that are published in MSUFBD are authors’ personal opinions and
do not reflect the opinions of the Journal or the affiliated institutions by any means.

The works that are sent to MSUFBD are sent to TUBITAK ULAKBIM’s DergiPark System (UDS) in electronical
environment. This system can be accessed via http://dergipark.gov.tr/msufbd under the link “User Page/New
Submission”. After registering in the system and submitting the paper, the developments regarding the reviewing
process and reviewer reports can be followed by the authors.
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