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	Aim 
Experimental and Applied Medical Science aims at being a current and easily accessible academic publication in which striking research results that will improve the quality of life and are unique from every field of medical sciences. 

Scope 
Experimental and Applied Medical Science is an open-access, internationally double-blind peer reviewed academic medical journal which is published in English four times a year, under the auspices of Medical Faculty of Gaziantep Islam Science and Technology University. The journal receives manuscripts for consideration to be publishing in the form of research articles, reviews, letter to editor, brief notification, summary notification etc. which could have been presented from within the country or abroad and including experimental animal studies related to the pathogenesis of diseases, pharmacological, clinical, epidemiological and deontological studies, also studies in the fields of improving public health, health services or health insurance. 
During evaluation or publication no charge is demanded from authors. The journal is published every 3 months (March, July, September and December) with 4 issues per year. The literary language of the journal is English. Abstract part of the manuscript only should also be submitted in Turkish. 
	Amaç 
Experimental and Applied Medical Science, yaşam kalitesini arttıracak çarpıcı araştırma sonuçlarının sunulduğu, tıp bilimlerinin her alanında benzersiz, güncel ve kolay erişilebilir bir akademik yayın olmayı hedeflemektedir. 

Kapsam 
Experimental and Applied Medical Science, Gaziantep İslam Bilim ve Teknoloji Üniversitesi Tıp Fakültesi himayesinde yılda dört kez İngilizce olarak yayınlanan açık erişimli, uluslararası çift kör hakemli bir akademik tıp dergisidir. Dergi, yurt içinden veya yurt dışından, hastalık patogenezleri ile ilişkili deneysel hayvan çalışmaları, klinik, farmakolojik, epidemiyolojik, deontolojik çalışmalar ile beraber halk sağlığının geliştirilmesi amacı taşıyan ve sağlık hizmetleri veya sağlık sigortaları konularında araştırma makaleleri, derlemeler, vaka sunumları, kısa bildirimleri, özet bildirimleri vs. yayınlamak için değerlendirmeye kabul etmektedir. Değerlendirme veya yayın sırasında yazarlardan herhangi bir ücret talep edilmez. 
Dergi 3 ayda bir (Mart, Temmuz, Eylül ve Aralık) yılda 4 sayı olarak yayımlanır. Derginin yazı dili İngilizcedir. Makalenin sadece özet kısmı Türkçe olarak da gönderilmelidir. 






	Ethical Principles and Publication Policy 
Manuscripts are only considered for publication provided that they are original, not under consideration simultaneously by another journal, or have not been previously published. Direct quotations, tables, or illustrations that have extracted from any copyrighted material must be accompanied by written authority for their use from the copyright owners. All manuscripts are subject to review by the editors and referees. Deserving to be publishing is based on significance, and originality of the material. If any manuscript is considered to deserve publishing, it may be subject to editorial revisions to aid clarity and understanding without changing the data presented. 
Experimental and Applied Medical Science strictly adheres to the principles set forth by “Helsinki Declaration” whose web address is below. https://www.gibtu.edu.tr/Medya/Birim/Dosya/20210525133548_b192cec0.pdf 
Editorial Board declares that all reported or submitted studies conducted with “human beings” should be in accordance with those principles. 
Manuscripts presenting data obtained from a study design conducted with human participants must contain affirmation statements in the Material and Methods section indicating approval of the study by the institutional ethical review committee and "informed consent" was obtained from each participant. Also all manuscripts reporting experiments in which laboratory animals have been used should include an affirmation statement in the Material and 
	Etik İlkeler ve Yayın Politikası 
Makaleler, orijinal/özgün olmaları, eş zamanlı olarak başka bir dergi tarafından incelenmemeleri veya daha önce yayınlanmamış olmaları koşuluyla yayına kabul edilir. Telif hakkıyla korunan herhangi bir materyalden alınan doğrudan alıntılar, tablolar veya resimler, kullanımları için telif hakkı sahiplerinden alınan yazılı izinle birlikte sunulmalıdır. Tüm yazılar editörler ve hakemler tarafından incelemeye tabidir. Yayınlanmaya hak kazanılması, materyalin önemine ve özgünlüğüne bağlıdır. Herhangi bir makalenin yayınlanmayı hak ettiği düşünülürse, sunulan veriler değiştirilmeden netlik ve anlayışa yardımcı olmak için editör revizyonlarına tabi tutulabilir. 
Experimental and Applied Medical Science, internet adresi aşağıda yer alan “Helsinki Deklarasyonu” ile belirlenen ilkelere sıkı sıkıya bağlıdır. https://www.gibtu.edu.tr/Medya/Birim/Dosya/20210525133548_b192cec0.pdf 
Editör Kurulu, “insan” ile yapılan tüm raporlanan veya sunulan çalışmaların bu ilkelere uygun olması gerektiğini beyan eder. 
İnsan katılımcılarla yürütülen bir çalışma tasarımından elde edilen verileri sunan makaleler, Gereç ve Yöntemler bölümünde çalışmanın kurumsal etik inceleme komitesi tarafından onaylandığını ve her katılımcıdan "bilgilendirilmiş onam" alındığını belirten onay ifadeleri kullanmalıdır. Ayrıca laboratuvar hayvanlarının kullanıldığı deneyleri bildiren tüm yazılar, Gereç ve Yöntemler bölümünde, internet adresi aşağıda 



	Methods section validating that all animals have received human care in compliance with the “Guide for the Care and Use of Laboratory Animals” whose web address is below and reveal approval by the institutional ethical review board. https://www.gibtu.edu.tr/Medya/Birim/Dosya/20210818130308_dca61056.pdf 
If there is a commercial relation that contributes to the study process or there is an institution that provides financial support for the study; the authors must declare that they have no commercial relationship with the commercial product, drug, company used, or what kind of relationship (consultant or any other agreement) they have, if any. 
Processing and publication are free of charge with the journal. No fees are requested from the authors at any point throughout the evaluation and publication process. All manuscripts must be submitted via the online submission system, which is available at https://dergipark.org.tr/tr/pub/eams. The journal guidelines, technical information, and the required forms are available on the journal’s web page. 
All expenses of the journal are covered by the Medical Faculty of Gaziantep Islam Science and Technology University. Potential advertisers should contact with the Editorial Office of the journal. Advertisement images are published only upon the Chief Editor’s approval. All researchers should have contributed to the article directly either academically or scientifically. Authors should have contributed either one or a few of planning, performing, writing or reviewing of manuscript. All authors should approve 
	belirtilmiş olan “Laboratuvar Hayvanlarının Bakımı ve Kullanımı Kılavuzu”na uygun olarak tüm hayvanların insanî bir bakım aldığını doğrulayan bir beyan ile kurumsal etik inceleme kurulunun onayını içermelidir. https://www.gibtu.edu.tr/Medya/Birim/Dosya/20210818130308_dca61056.pdf 
Çalışma sürecine katkı sağlayan ticari bir ilişki veya çalışmaya maddi destek sağlayan bir kurum varsa; yazarlar ticari ürün, ilaç, aracılık eden şirket ile ticari bir ilişkilerinin olmadığını veya varsa ne tür bir ilişkisi (danışmanlık veya başka bir anlaşma) olduğunu beyan etmelidir. 
Değerlendirme ve yayınlama süreçleri ücretsizdir. Değerlendirme ve yayın sürecinin hiçbir aşamasında yazarlardan ücret talep edilmez. Tüm yazılar https://dergipark.org.tr/tr/pub/eams adresinde bulunan çevrimiçi başvuru sistemi üzerinden gönderilmelidir. Dergi ile ilgili kullanım kılavuzları, teknik bilgiler ve gerekli formlar derginin internet sayfasında yer almaktadır. 
Derginin tüm masrafları Gaziantep İslam Bilim ve Teknoloji Üniversitesi Tıp Fakültesi tarafından karşılanmaktadır. Reklam vermeyi düşüne kişi veya kurumlar yayın ofisi ile iletişime geçmelidir. Reklam görselleri sadece Baş Editör’ün onayı ile yayınlanabilir. 
Tüm araştırmacılar, makaleye doğrudan akademik veya bilimsel olarak katkıda bulunmuş olmalıdır. Yazarlar, makalenin planlanması, uygulanması, yazılması veya gözden geçirilmesi aşamalarından birine veya birkaçına katkıda bulunmuş olmalıdır. Tüm yazarlar nihai versiyonu onaylamalıdır. Bilimsel kriterlere uygun bir makale hazırlamak yazarların sorumluluğundadır. 






	the final version. It is the authors’ responsibility to prepare a manuscript that meets scientific criterias. 
Statements or opinions expressed in the manuscripts published in the journal reflect the views of the author(s) and not the opinions of the Medical Faculty of Gaziantep Islam Science and Technology University, editors, editorial board, and/or publisher; the editors, editorial board, and publisher disclaim any responsibility or liability for such materials. 
All manuscripts involving a research study must be evaluated in terms of biostatistics and it must be presented altogether with appropriate study design, analysis and results. p values must be given clearly in the manuscripts. Other than research articles, reviews, case reports, letters to the editor, etc. should also be original and up to date, and the references and, if any, their biostatistical parts should be clear, understandable and satisfactory. 
The publication language of the journal is English. In addition, the abstract part of the article must be uploaded in both Turkish and English. Manuscripts should be evaluated by a linguist before being sent to the journal. 
All manuscripts and editorial correspondence must be submitted online to the editorial office, https://dergipark.org.tr/tr/pub/eams. 
According to the Law on Intellectual and Artistic Works, which was first published in the Official Gazette with the law number 5846 on 13/12/1951, whose web address is below, and on which subsequently various changes have been made or novel parts have been added in time, all kinds of publication rights of the articles accepted 
	Dergide yayınlanan yazılarda ifade edilenler veya görüşler, Gaziantep İslam Bilim ve Teknoloji Üniversitesi Tıp Fakültesi, editörler, yayın kurulu ve/veya yayıncının görüşlerini değil, yazar(lar)ın görüşlerini yansıtır; editörler, yayın kurulu ve yayıncı bu tür materyaller için herhangi bir sorumluluk veya yükümlülük kabul etmez. 
Araştırma çalışması içeren tüm yazılar biyoistatistiksel açıdan değerlendirilmeli ve uygun çalışma düzeni, verilerin analizi ve sonuçları ile birlikte sunulmalıdır. p değerleri yazılarda açık olarak verilmelidir. Araştırma makaleleri dışında derlemeler, olgu sunumları, editöre mektuplar vb. de orijinal/özgün ve güncel olmalı, kaynaklar ve varsa biyoistatistiksel kısımlar açık, anlaşılır ve tatmin edici olmalıdır. 
Derginin yayın dili İngilizce'dir. Ayrıca makalenin özet kısmı hem Türkçe hem de İngilizce olarak yüklenmelidir. Yazılar dergiye gönderilmeden önce bir dilbilimci/konunun uzmanı tarafından değerlendirilmelidir. 
Bütün çalışmalar ve editör kurulu ile yazışmalar çevrimiçi olarak, https://dergipark.org.tr/tr/pub/eams adresi üzerinde yayın ofisine gönderilmelidir. 
İnternet adresi aşağıda belirtilmiş olan, ilk olarak 13/12/1951 tarih ve 5846 sayılı Kanun ile Resmi Gazete'de yayımlanan, sonraları üzerinde değişiklikler yapılmış veya yeni kısımlar eklenmiş olan Fikir ve Sanat Eserleri Kanunu’na göre; yayına kabul edilen makalelerin her türlü yayın hakkı dergiyi yayınlayan kuruma aittir. Ancak makalelerdeki düşünce ve öneriler tamamen yazarların sorumluluğundadır. https://www.gibtu.edu.tr/Medya/Birim/Dosya/20210818145630_406d24df.pdf






for publication belong to the institution  that published the journal. However, the thoughts and suggestions in the articles are entirely the responsibility of the authors. https://www.gibtu.edu.tr/Medya/Birim/Do sya/20210818145630_406d24df.pdf 



























Author Guidelines
Submission of a paper will be taken to imply that it has not previously been published and that it is not being considered for publication elsewhere. Decision as to publication of papers submitted to the Experimental and Applied Medical Science will be based on the opinion of the Editorial Board as to the significance and originality of the work.
Manuscripts should be prepared electronically using an appropriate “office word” compatible text-processing package, formatted for A4 size, double-spaced throughout, and using a “Times New Roman” 12 point font. Articles must be written in English. Abstracts must be written in both Turkish and English. Text should flush left, and not be justified. Words should not be hyphenated. Pages should be numbered sequentially.
There should be a separate title page with:
a) The title
b) The authors' names
c) The laboratory of origin, with complete address of each author
d) A running title
e) Corresponding author and e-mail
f) Conflict of interest
g) Acknowledgements
The main body of full-length paper should be divided into:
1. Abstract
2. Introduction
3. Material and Methods
4. Results
5. Discussion
Yazım Kuralları
Bir çalışmanın dergimize gönderilmesi için bu çalışmanın daha önce yayınlanmamış veya başka bir akademik dergide şu anda yayınlanmak üzere değerlendirilmiyor olması koşulu ile mümkündür. Experimental and Applied Medical Science’a gönderilen her türlü çalışmanın yayınlanmasına ilişkin karar, Yayın Kurulu'nun çalışmanın önemi ve özgünlüğü konusundaki görüşüne dayanacaktır.
Çalışmalar, ya “office word” programı ile ya da bu program ile uyumlu uygun bir metin işleme programı kullanılarak, A4 boyutunda hazırlanmalı, baştan sona çift aralıklı ve “Times New Roman” tarzında 12 punto yazı tipi kullanılarak elektronik ortamda yazılmalıdır. Makaleler İngilizce yazılmalıdır. Özetler hem Türkçe hem de İngilizce olarak yazılmalıdır. Metin iki yana yaslandırılmamalı, sadece sola yaslanmamalıdır. Kelimeler kısa çizgi ile hecelenmemelidir. Sayfalar sırayla numaralandırılmalıdır.
Aşağıdakileri içeren ayrı bir başlık sayfası olmalıdır:
a) Başlık
b) Yazarların isimleri
c) Her yazarın tam adresi ile birlikte çalıştıkları laboratuarlar
d) Kısa başlık
e) İletişimdeki yazar ve iletişim bilgileri
f) Çıkar çatışması beyanı
g) Teşekkür, bilgilendirme
Tam uzunluktaki kağıdın ana gövdesi şu bölümlere ayrılmalıdır:
1. Özet
2. Giriş

	
6. Conclusion 
7. Conflict of interest 
8. Acknowledgement 
9. References 

In general, there are no specific word lengths for any manuscript. The general principle is that a manuscript can be as long as necessary to communicate clearly and most effectively the scientific message, but should be as short as possible to achieve a complete presentation of the information without undue repetition or redundancy. 
In the Materials and Methods section, the source of all compounds, equipment or software should be identified by the full name of the supplier, city, state/country. The chemical names of any drug should precede the trade name. 
Papers describing animal experiments must define species, strain, sex, age, supplier and number of animals used. An ethical statement concerning the use of animals, or the details of ethical approvals, consent and recruitment of human subjects should be clearly stated. Results and Discussion can be broken down into subsections for improving the comprehensibility. The Results should not repeat methodological details and should avoid the discussion of the data. 
The results of statistical tests should be incorporated in the body of the text, typically in the Results section, rather than in figure legends. Adequate description of statistical analysis should be provided. Statistical measures of variation in the text, illustrations and tables, should be identified. 
All dimensions and measurements must be 
	
3. Gereç ve Yöntemler 
4. Sonuçlar 
5. Tartışma 
6. Bağlam 
7. Çıkar çatışması 
8. Teşekkür, bilgilendirme 
9. Kaynaklar 

Genel olarak, herhangi çalışma için şart koşulan belirli bir kelime sayısı/metin uzunluğu yoktur. Genel ilke; bir makalenin bilimsel mesajı açık ve etkili bir şekilde iletmek için gerektiği kadar uzun olabileceği, ancak gereksiz tekrar veya fazlalık olmadan bilgilerin eksiksiz bir sunumunu elde etmek için mümkün olduğunca kısa olması gerektiğidir. 
Gereçler ve Yöntemler bölümünde, tüm bileşiklerin, malzemelerin veya yazılımların kaynağı, tedarikçinin tam adı, şehir, eyalet/ülke ile tanımlanmalıdır. Herhangi bir ilacın kimyasal isimleri ticari isminden önce gelmelidir. 
Hayvan deneylerini açıklayan makaleler, tür, soy, cinsiyet, yaş, tedarikçi ve kullanılan hayvan sayısını açıkça tanımlamalıdır. Hayvanların kullanımına ilişkin bir etik beyan veya insan deneklerin etik kurul onayları, bilgilendirilmiş onamları ve çalışmaya dâhil edilmelerine ilişkin ayrıntılar açıkça belirtilmelidir. Sonuçlar ve Tartışma bölümleri, anlaşılırlığı artırmak için alt bölümlere ayrılabilir. Sonuçlar, metodolojik ayrıntıları tekrarlamamalı ve verilerin tartışılmasından kaçınmalıdır. 
İstatistiksel testlerin sonuçları, şekillerin altındaki açıklama kısımlarından ziyade metnin gövdesine, tipik olarak Sonuçlar bölümüne dâhil edilmelidir. İstatistiksel analizin yeterli bir şekilde açıklaması sağlanmalıdır. Metinde, resimlerde ve 
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Genel olarak, herhangi çalışma için şart koşulan belirli bir kelime sayısı/metin uzunluğu yoktur. Genel ilke; bir makalenin bilimsel mesajı açık ve etkili bir şekilde iletmek için gerektiği kadar uzun olabileceği, ancak gereksiz tekrar veya fazlalık olmadan bilgilerin eksiksiz bir sunumunu elde etmek için mümkün olduğunca kısa olması gerektiğidir. 
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İstatistiksel testlerin sonuçları, şekillerin altındaki açıklama kısımlarından ziyade metnin gövdesine, tipik olarak Sonuçlar bölümüne dâhil edilmelidir. İstatistiksel analizin yeterli bir şekilde açıklaması sağlanmalıdır. Metinde, resimlerde ve 
specified in the metric system.
All subscripts, superscripts, Greek letters and unusual characters must be clearly identified.
In the text, abbreviations should be used consistently. Abbreviations should be defined on first use.
References should be designed in “Vancouver” style. While writing references, “Times New Roman” 10 point font should be used. Multiple authors should be separated by a comma. If there are more than three authors, after the 3rd author, "et al." should be inserted without a comma for both article and book references. If reference is made from a chapter in a book and there are many authors belonging only to this chapter, the title and chapter of the book are indicated, the first three of the chapter authors are written, and "et al." statement is added for subsequent authors.
Example:
1. Perell KL, Nelson A, Goldman RL, et al. Fall risk assessment measures: an analytic review. The journals of gerontology Series A, Biological sciences and medical sciences. 2001;56(12):M761-6.
2. Ha H, Han C, Kim B. Can Obesity Cause Depression? A Pseudo-panel Analysis. Journal of preventive medicine and public health = Yebang Uihakhoe chi. 2017;50(4):262-7.
3. Çekmen MB, Turgut M, Türköz Y, et al. Nitrik Oksit (NO) ve Nitrik Oksit Sentaz (NOS)'ınFizyolojik ve Patolojik Özellikleri. Türkiye Klinikleri Journal of Pediatrics. 2001;10(4):226-35.
4. Parlakpınar H, Örüm MH, Acet A. Kafeik asit fenetil ester (KAFE) ve miyokardiyal
tablolarda istatistiksel varyasyon ölçütleri tanımlanmalıdır.
Tüm boyutlar ve ölçüler metrik sistemde belirtilmelidir.
Tüm alt simgeler, üst simgeler, Yunan harfleri ve olağandışı karakterler açıkça tanımlanmalıdır.
Metinde kısaltmalar tutarlı bir şekilde kullanılmalıdır. Kısaltmalar ilk kullanımda tanımlanmalıdır.
Kaynaklar “Vancouver” tarzında yazılmalıdır. Kaynaklar yazılırken, “Times New Roman” 10 punto kullanılmalıdır. Birden çok yazar virgülle ayrılmalıdır. Hem makale hem de kitap referanslarında, eğer üçten çok yazar varsa, 3. Yazardan sonra virgül ve “et al.” ifadesi kullanılmalıdır. Kitapta bir bölümden referans yapılıyorsa ve sadece bu bölüme ait çok sayıda yazar varsa, kitabın başlığı ve bölümü belirtilip, bölüm yazarlarının ilk üçü yazılıp ve ardından sonraki yazarlar için “et al.” ifadesi eklenmelidir.
Örnek:
1. Perell KL, Nelson A, Goldman RL, et al. Fall risk assessment measures: an analytic review. The journals of gerontology Series A, Biological sciences and medical sciences. 2001;56(12):M761-6.
2. Ha H, Han C, Kim B. Can Obesity Cause Depression? A Pseudo-panel Analysis. Journal of preventive medicine and public health = Yebang Uihakhoe chi. 2017;50(4):262-7.
3. Çekmen MB, Turgut M, Türköz Y, et al. Nitrik Oksit (NO) ve Nitrik Oksit Sentaz (NOS)'ınFizyolojik ve Patolojik Özellikleri. Türkiye Klinikleri Journal of Pediatrics. 2001;10(4):226-35.


iskemi reperfüzyon (Mİ/R) hasarı. İnönü Üniversitesi Sağlık Bilimleri Dergisi 2012; 1: 10-5.
5. Yıldırım AB. The effects of maternal hypothyroidism on the immunoreactivity of cytochrome p450 aromatase in the postnatal rat testes. 2015; Doctoral thesis.
6. https://hsgm.saglik.gov.tr/depo/birimler/kanserdb/istatistik/Trkiye_Kanser_statistikleri_2016.pdf (Last access date: 21.09.2020).
7. Kuran O, İstanbul, Filiz Kitabevi. Sistematik Anatomi. 1983 p. 76-9.
8. Abbas AK, Andrew H Lichtman, Shiv Pillai. Cellular and Molecular Immunology. 6th ed. Philadelphia: Saunders Elsevier; 2007 p. 121-56.
Submit illustrations as separate files, only as TIFF or EPS files, with a minimum resolution of 300dpi.
Tables of numerical data should each be typed with double spacing on separate pages numbered in sequence in numerals, provided with a heading, and referred to in the text, as Table 1, Table 2, etc. Each table should have a brief but descriptive heading. Explanatory matter should be included in footnotes to the table.
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görüntüleri, arka plan veri kümelerini, ses kayıtlarını ve daha fazlasını yayınlamak için ek olanaklar sunmaktadır.
Başvuru sırasında çıkar çatışmasının ve mali destek konularının açıklanması elzemdir. Yazarlar, makalelerinin yayımlanma tarihinden önce ortaya çıkabilecek ek çıkar çatışmalarını veya bulunan mali destekleri dergiye bildirmekle yükümlüdür. Tüm yazarlar, makalelerinin konusuyla doğrudan ilgili olsun ya da olmasın, tüm olası çıkar çatışmalarını ve mali desteği bireysel olarak açıklamalıdır.
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Experimental and Applied Medical Science, X 

68Ga-DOTATATE PET/CT on the Follow-up of Patients with Medullary Thyroid Carcinoma
Ebuzer KALENDER1*, Vuslat ÇİMEN1, Umut ELBOĞA1, Ufuk ÇİMEN1, Yusuf Zeki ÇELEN1
1 Gaziantep University Hospital, Department of Nuclear Medicine, Gaziantep, Turkey.
Abstract
The purpose of this study is to evaluate the impact of 68Ga-DOTATE PET/CT on the management of medullary thyroid carcinoma (MTC). Eighteen patients (9 males and 9 females) with MTC who underwent 68Ga-DOTATE PET/CT for elevated calcitonin(Ct) levels were included in this study. Histopathological data, laboratory findings, 68Ga-DOTATE PET/CT findings were evaluated for each patient. 68Ga-DOTATATE PET/CT imaging findings were negative in 5 of 18 patients (27.8%) and positive in 13 of 18 patients (72.2%). The mean Ct level of patients with positive findings was higher than others. 68Ga-DOTATATE PET/CT was insufficient for detecting liver metastases in two patients who exhibited hypermetabolic uptakes consistent with solitary metastases in the liver on 18FDG-PET/CT. We believe that 68Ga-DOTATATE PET/CT plays an important role in the management of MTC patients with recurrent or metastatic disease. Its sensitivity is directly proportional to the levels of serum Ct. However, it may have limitations in detecting liver metastases. 
E. Kalender et al. 

Keywords: MTC, 68Ga-DOTATATE, PET/CT, Ct 


Introduction  
Medullary thyroid carcinoma (MTC) is a rare neuroendocrine cancer. The origin of this tumor is thyroid parafollicular C-cells. It comprises approximately 1% to 2% of all thyroid cancers (1, 2). C-cells produce calcitonin hormone (Ct) which is directly related to the number of C-cells. Ct is an important tumor marker for MTC patients following thyroidectomy (3). 
It is not always easy to find the source of an increased Ct (4).
Various imaging techniques are used for this, especially conventional methods. However, morphological features are not always diagnostic.
 

*Corresponding author: Ebuzer Kalender, E-mail: dr.ebuz@hotmail.com, ORCID ID: 0000-0001-8472-3174.

For this reason, metabolic and functional imaging techniques have found an area in this regard.
Fluorine-18 fluorodeoxyglucose (18FDG) and fluorine-18 dihydroxyphenylalanine (18F-DOPA) are fluorine-18-containing PET radiopharmaceuticals used in detecting MTC (5). 68Ga tagged somatostatin analogs (68Ga-DOTATATE, 68Ga-DOTATOC, 68Ga-DOTANOC) are used for the diagnosis of neuroendocrine tumors. MTC also displays features of a tumor with neuroendocrine features. The purpose of this study is to evaluate the impact of 68Ga-DOTATE PET/CT on the management of MTC.
Method
Eighteen patients (9 males and 9 females) with MTC who underwent68Ga-DOTATE PET/CT for elevated Ct levels were included in this study. Mean age was 53.3±9.2. The chemiluminescence immunoassay method was used for measuring Serum Ct levels (normal range 0–5.8pg/mL)
68Ga was produced from a 68Ge/68Ga radionuclide generator, combined with the DOTATE peptide in our laboratory. A dose of 2–3 MBq/kg of synthesized 68Ga-DOTATATE was injected intravenously into the patients. Forty-five minutes after injection, PET/CT imaging was performed on the patients using a whole-body PET/CT device (Siemens Biograph 2 LSO).
Two nuclear medicine specialists evaluated the 68Ga-DOTATE PET/CT images. Standard uptake values (SUVmax) were calculated for each patient. Histopathological data, laboratory findings, 68Ga-DOTATE PET/CT findings were evaluated for each patient. Findings of other imaging modalities (18FDG PET-CT, USG, CT, etc.) were also evaluated.
SPSS 18.0 statistical software program was used for the evaluation of data. Student's t-test, Mann-Whitney U-test, and Spearman's correlation analysis were the statistical tests used for the evaluation. P-values less than 0.05 were considered statistically significant.
Results
Evaluation of 68Ga-DOTATE PET/CT imaging findings:
68Ga-DOTATATE PET/CT findings were negative in 5 out of 18 patients (27.8%). The mean Ct level of these patients was 513.4±565 pg/mL (min 128 - max 999) (Table 1).

Table 1: Calcitonin levels of patients according to 68Ga-DOTATATE PET/CT findings. 
	
	Mean Ct levels (pg/mL)

	68Ga-DOTATATE PET/CT (+) with distant metastasis (n:6) (33.4%)
	6281±7353
(min 86- max 14380)

	68Ga-DOTATATE PET/CT (+) without distant metastasis (n:7) (38.8%)
	591±261
(min 93- max 634)

	68Ga-DOTATATE PET/CT (-) 
(n:5) (27.8%)
	513.4±565
(min 128- max 999).


n, patient number; (+), positive finding; (-), negative finding; Ct, Calcitonin.

68Ga-DOTATATE PET/CT imaging findings were positive in 13 out of 18 patients (72.2%). The mean Ct level of these patients was 3271.5±7481 pg/mL (min 86 - max 14380), which was higher than patients with negative 68Ga-DOTATATE PET/CT imaging findings. However, this difference was not statistically significant (p>0.05).
In 6 patients (33.4%) with positive findings on 68Ga-DOTATATE PET/CT scan, distant metastasis was observed. The mean Ct level of metastatic patients was 6281±7353 pg/mL (min 86 - max 14380). Among these patients, three had both bone and lung metastases, while lymph nodes were observed in the head-neck and/or mediastinal regions. In the remaining 3 patients, distant involvement was limited to bone metastasis, with two of them having local recurrent disease involving head-neck and mediastinal lymph nodes.
Among the 7 patients (38.8%) who had positive findings on 68Ga-DOTATATE PET/CT scan, there was local disease and lymph node involvement. The regions affected by lymph node involvement were head-neck and mediastinum. The mean Ct level of these patients was 591±261 pg/mL (min 93 - max 634), which was lower than patients with distant metastasis on 68Ga-DOTATATE PET/CT. However, the difference was not statistically significant (p>0.05). In 3 patients, lymph node metastases were confirmed histopathologically after neck dissection. In the remaining 4 patients, 68Ga-DOTATATE PET/CT scan findings were consistent with other imaging modalities (USG, CT...) and calcitonin levels. Thus, it was concluded that they were pathological lymph node abnormalities.
Discussion
Medullary thyroid carcinoma (MTC) is a rare neuroendocrine cancer that can occur sporadically (75%) or in a familial pattern (25%) (6). It is known to be more aggressive than differentiated thyroid cancer (DTC), and metastases are not uncommon. At initial diagnosis, localized disease is present in only 48% of the patients (7). Common sites of metastatic disease include cervical and mediastinal lymph nodes (35% of patients at initial diagnosis), as well as the bone, lung, and liver (8). Distant metastases occur in approximately 20% of MTC patients (9). In our study, we detected distant metastasis in 33.3% of patients using 68Ga-DOTATATE PET/CT. The main treatment for MTC is surgery (1).
The most valuable tumor marker in MTC follow-up is serum Calcitonin (Ct) level. Carcinoembryonic antigen (CEA) is another frequently used marker, but it has low sensitivity and specificity compared to Ct (10, 11, 12). After successful surgery, Ct levels are usually below 10 pg/mL in the postoperative 8-10 weeks. However, up to half of the cases experience disease recurrence despite curative surgery (3). Rising Ct levels during follow-up indicate residual, recurrent, or metastatic disease (6). Early detection of residual/recurrent tumors is crucial for prognosis and disease management (13, 14).
Detecting recurrent and metastatic foci in MTC can be challenging due to the lack of completely efficient diagnostic tools. Factors such as small lesion size and postoperative scar tissue can make the detection of MTC lesions difficult (15). Various morphological and functional imaging methods can be used for this purpose. Neck ultrasound (USG) may be sufficient when Ct levels are under 150 pg/mL (3). However, when Ct levels are higher, multiple imaging tests (MRI, CT, bone scintigraphy, PET-CT, etc.) may be employed. Despite these efforts, persistent MTC cannot be detected in about half of the patients (16). The sensitivity of these tests ranges between 50% and 80% (1). In our study, the sensitivity of 68Ga-DOTATATE PET/CT was 72.2%.
PET scan has a controversial role in the detection of MTC. The initial recommended PET radiopharmaceutical for MTC is 18F-DOPA, which exhibits higher sensitivity, especially in patients with serum Ct >500 pg/mL (17). However, obtaining this agent can be challenging in many centers.
Another frequently used PET radiopharmaceutical is 18FDG. Unfortunately, MTC can show lower sensitivity to FDG, similar to other neuroendocrine tumors. However, tumor differentiation and dedifferentiation can increase FDG uptake (15). The reported sensitivity of FDG PET ranges from 41% to 78% in various studies for MTC patients (16, 18, 19). The sensitivity increases particularly with higher Ct levels, especially when Ct levels exceed 1,000 pg/mL (16).
PET/CT with 68Ga-labeled somatostatin-analog peptides, including 68Ga-DOTATATE, 68Ga-DOTATOC, and 68Ga-DOTANOC, is routinely used in neuroendocrine tumor imaging (21). These tracers have a high affinity for the type 2 somatostatin receptor (SSTR2), which MTC cells express due to their neuroendocrine origins. The sensitivity of 68Ga-DOTATATE PET/CT in imaging MTC patients varies widely in the literature, ranging from 33.3% to 75.6% (12, 21-23). In our study, we found this ratio to be 72.2%. This variability can be explained by the fact that MTC expresses SSTRs in lower amounts compared to other neuroendocrine tumors, resulting in more variability (24). The sensitivity is directly proportional to the Ct levels, as demonstrated in a study by Tuncel et al., where patients with Ct levels below 60 pg/mL did not show positive findings on PET/CT (25). On the other hand, when Ct levels exceed 500 pg/mL, the performance of 68Ga-DOTATATE PET/CT is optimal (26). Our findings align with the literature, as patients with positive findings on 68Ga-DOTATATE PET/CT had higher Ct levels compared to others. However, this difference was not statistically significant (p>0.05), which may be attributed to the small number of patients in our study.
Several studies in the literature have compared 18FDG PET/CT and 68Ga-DOTATATE PET/CT for MTC (5, 21-23, 27). The overall consensus tends to favor 68Ga-DOTATATE PET/CT over 18FDG PET/CT (28). In particular, 68Ga-DOTATATE PET/CT has shown superiority in detecting bone and lymph node metastases compared to 18FDG PET/CT (23). However, 68Ga-DOTATATE PET/CT may be prone to missing liver metastasis. The physiological uptake of 68Ga-DOTATATE in the liver is significantly high, which can lead to a low lesion-to-background ratio. As a result, liver metastases, particularly those with a small size, may be overlooked (12). In our study, we discovered that 68Ga-DOTATATE PET/CT was insufficient for detecting liver metastases in two patients who exhibited hypermetabolic uptakes consistent with solitary metastases in the liver on 18FDG-PET/CT (figure 1).
[image: C:\Users\DR_EBUZER_KALENDER\Desktop\gaziantep dergi\figure 1.jpg]
Figure 1: Fifthy-eight years old male patient. Ct level was 192 pg/mL. 68Ga-DOTATATE PET/CT [transaxial CT (a), transaxial PET/CT fusion (b)] and 18FDG PET/CT [transaxial CT (c), transaxial PET/CT fusion (d)] images of the patient. Focal hypermetabolic uptake compatible with metastasis in the liver were detected with 18FDG PET/CT, while no pathological uptake was found with 68Ga-DOTATATE PET/CT. 


Conclusions
In conclusion, we believe that 68Ga-DOTATATE PET/CT plays an important role in the management of MTC patients with recurrent or metastatic disease. Its sensitivity is directly proportional to the levels of serum Calcitonin (Ct). The detection rate of lesions increases with higher Ct levels, particularly above 1000 pg/mL. However, it may have limitations in detecting liver metastases. If there is any suspicion of liver metastases, additional imaging methods may be necessary to ensure comprehensive evaluation and accurate detection.
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Giant Bartholin Cyst Case Report

Ferhat Aslan1*, Kazım Ersin Altınsoy2
1Gaziantep Islam Science And Technology University, Faculty of Medicine, Gynecology and Obstetrics, Gaziantep, Turkey
2Gaziantep Islam Science And Technology University, Faculty of Medicine, Department of Emergency Medicine, Gaziantep, Turkey 
Abstract
Bartholin gland cysts are common masses in the vulvar region that can range from asymptomatic to large and infected, requiring treatment [1]. In this case report, we wanted to discuss a case of a large Bartholin gland cyst that presented with painful genital swelling to our clinic and its treatment. A woman in perimenopausal age presented with a large mass in the vulva, and physical examination revealed an 18x10 cm mass originating from the left labia minora. MRI confirmed the mass, and the initial diagnosis was Bartholin gland cyst. The cyst was surgically excised totally under the operating room conditions and sent for histopathological examination. Although Bartholin gland cysts can present in various sizes and clinical features, cysts of this size are rare and can be confused with malignant masses.
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We aimed to highlight Bartholin cysts, which are common genital masses that can reach large sizes and become infected, negatively affecting the quality of life and can also be mistaken for malignancies when left untreated, in this case report. 
Case
A perimenopausal woman presented to our clinic with a painful vulvar mass. The patient reported delaying hospital admission due to social anxiety. On examination, a mass measuring 18x10 cm was detected, originating from the left labia minora. There was no heat sensation on the mass. The top of the mass extended up to the level of the clitoris, and the base reached the perineum (Figure). No palpable lymph node or other mass was observed. MRI was performed for further evaluation and to assess malignancy. The preliminary diagnosis was Bartholin cyst, and surgery was planned. The patient underwent spinal anesthesia in the operating room, and a Foley catheter was inserted. The cystic mass was totally excised, and a histopathological examination was performed. The result revealed a cystic structure lined with chronic inflammatory cells and columnar epithelium. There were no postoperative complications, and the patient was discharged one day later. A follow-up visit was scheduled for two weeks later, during which no recurrence or issues were observed.




[image: ]
Figure: Macroscopic appearance.




Discussion
Bartholin glands are organs that were described by Danish anatomist Casper Bartholin in the 17th century and are one of the fundamental organs of the female reproductive system. They are the female equivalent of the Cowper glands found in males. The size of the gland is approximately 0.5 cm and it has a canal that extends about 2 cm towards the vestibule. These glands secrete an alkaline type of mucus that provides lubrication during sexual function.
Infections and abscesses that can occur in these glands can lead to vestibular pain and dyspareunia. While these infections are generally bacterial in nature, they can also cause Bartholin cysts, abscesses, or malignancy [2]. The ductal portion of the gland can become blocked, resulting in the formation of cysts. However, mucus production by the gland continues, and this secretion begins to accumulate. This accumulation results in cystic dilatation, and if an infection is added, an abscess is formed. However, the presence of a cyst is not necessary for an abscess to form in the Bartholin glands. Abscesses are more commonly seen than cysts, and polymicrobial infections are usually involved in abscess cultures [3].
Lesions that occur in the Bartholin glands rarely exhibit malignant characteristics and can make up to 2-7% of vulvar carcinomas. They present in the form of carcinoma. The group in which these malignant lesions are seen is mostly women in the postmenopausal period. The average age for these women is 57 years old, but the risk of carcinoma increases with lesions in women over 60 years old [4].
When small cysts or inflammation are absent, Bartholin cysts are generally asymptomatic. Besides the asymptomatic clinical course, these cysts or abscesses can also present with severe pain, redness, cellulitis, and tenderness. Depending on the size of the cyst and the severity of the clinical presentation, difficulty walking and dyspareunia can also be encountered. Depending on the location where the cyst is opened, it can spontaneously drain, and in this case, the patient may experience temporary relief and a decrease in pain [3]. In the case of Bartholin gland cancers, the patient may present with a painless mass in the vulva region. This mass is often fixed to underlying tissues. If a sentinel node is detected, it may indicate adenocarcinoma of the gland [5].
Our patient was around 47 years old and presented to our clinic with a painless vulvar mass. At the time of admission, no heat, tenderness, or redness was observed on the mass. No evidence of malignancy was detected on the MRI examination. Considering the patient's socio-economic conditions and the large size of the mass, we preferred direct excision instead of drainage or biopsy. The histopathological examination was reported as "a cyst structure lined with chronic inflammatory cells and columnar epithelium," which was considered as an indication of Bartholin cyst. The patient's treatment was completed. 
Conclusion
Bartholin glands, while serving as a functional element in the female genital system, can have clinical implications that can disrupt the patient's clinical condition and quality of life in cases such as canal blockage or infection. There are different options for diagnosis and treatment, and when diagnosis and treatment are delayed, manifestations ranging from severe clinical conditions to large-sized masses or malignant conditions can occur.
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Investigationof The Change in Seroprevalence of Viral Hepatitis in Patients Receiving Hemodialysis Treatment Over The Years: A Single-Center Study
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Abstract
In this study, it was aimed to evaluate HBV, HCV, and HIV seroprevalence and their 9-year changes in patients receiving hemodialysis (HD) treatment in the Giresun province in Turkey. A total of 607 patients over the age of 18 who received hemodialysis treatment in Giresun – Turkey, provincial and district hospitals in 2013 and 2022 were included in our study.  The files of the patients were reviewed retrospectively. Demographic characteristics of the patients and serology results of HBV, HCV, HDV, and HIV were recorded. The data was evaluated using the IBM SPSS Statistics 25.0 program. A total of 607 patients, 385 of whom received HD treatment in 2013 and 222 who received HD treatment in 2022, were included in the study. Two hundred thirty (59.7%) in 2013 and 135 (60.8%) in 2022 of male patients. While the mean age of the patients was 60.26±14 years in 2013, it was 63.08±13.18 years in 2022. In 2013, HBsAg positivity was detected in 9 (2.3%), HBV-DNA positivity in 4 (44.4%), anti-HCV positivity in 31 (8.1%), and HCV-RNA positivity in 8 (25.8%) patients. In 2022, HBsAg positivity was detected in 4 (1.8%), HBV DNA positivity in 2 (50%), and anti-HCV positivity in 31 (8.1%) patients. Compared with dialysis duration, the anti-HCV positivity rate was significantly increased in patients with long dialysis duration (p<0.001). In line with the health policies, the epidemiological data obtained support a decrease in the population’s seroprevalence of HBV and HCV. However, according to the results of our study, it was determined that there was no significant decrease in HBsAg seroprevalence in patients who received HD treatment over nine years. As a result, it was concluded that it would be beneficial to closely monitor the seroprevalence of viral hepatitis in patients receiving HD treatment.
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Hemodialysis (HD) remains the most common method of renal replacement therapy for patients with the end-stage renal disease worldwide (1). Hemodialysis patients are at high risk for infections due to the immunosuppressive effect of chronic renal failure, the need for frequent blood transfusions, and the possibility of nosocomial transmission. Especially, hepatitis B virus (HBV), hepatitis C virus (HCV), and human immunodeficiency virus (HIV), which are viral infections transmitted through blood and blood products, cause significant mortality and morbidity (2).
The World Health Organization (WHO) declared the Global Health Sector Strategy on Viral Hepatitis (GHSS) in 2016 to prevent the transmission of hepatitis viruses, reduce complications and deaths related to viral hepatitis, improve patient care and reduce its negative socio-economic effects. In addition, WHO aims to eliminate viral hepatitis as a public health risk by 2030; it aims to reduce the risk of new infections by 90%, reduce the number of hepatitis patients who can be treated by 80%, and reduce the hepatitis-related mortality rate to 65% (3, 4).
	HIV, HBV, and HCV prevalence in HD patients; geographic location, socioeconomic status, and even change over time. The prevalence of hepatitis B and C in Turkey has been reported as 4.0% and 0.3-1.0% (5, 6).
This study aims to evaluate the data on HBV, HCV, and HIV seroprevalence of patients undergoing hemodialysis in Giresun province in Turkey from 2013 to 2022 and the change in 9 years.
Material and method
This study includes 607 adult patients, 385 of whom were treated with HD in 2013 and 222 with HD in 2022, in Giresun city center and district hospitals. Patients with end-stage renal disease over 18 years of age who underwent long-term hemodialysis were included in the study. Demographic and serological data of the patients were obtained from hospital automation systems and patient files and scanned retrospectively. HBsAg, anti-HBs, anti-HCV, and anti-HIV tests of all patients were evaluated. HBV-DNA was investigated in HBsAg-positive patients and HCV RNA in anti-HCV-positive patients. HBsAg, anti-HCV, and anti-HIV were tested by electrochemiluminescence immunoassay (ECLIA) method in Cobas e 601 (Roche Diagnostics, Germany).  HBV DNA and HCV RNA were investigated by real-time polymerase chain reaction (Real-time PCR) using the RealTime System (QIAGEN, Germany).
Statistical analysis
Statistical data were created using the IBM SPSS Statistics 25.0 program. Data were defined by calculating frequency, percentage, median, arithmetic mean, and standard deviation. Discrete variables were evaluated using χ2 and Fisher's exact test. The conformity of continuous variables to normal distribution was tested with Kolmogorov Smirnov. Variables with normal distribution were evaluated with the Student-T test and those not with the Mann Whitney-U test. A p-value of ≤0.05 was considered significant.
Results
A total of 607 patients, 385 of whom were treated with HD in 2013 and 222 with HD in 2022, were included in the study. Of the patients, 230 (59.7%) in 2013 and 135 (60.8%) in 2022 consisted of male patients. While the mean age of the patients was 60.26±14 years in 2013, it was 63.08±13.18 years in 2022. When the years were compared with each other, no significant difference was found between the genders in the age of dialysis.
 The duration of dialysis was 60 (24-96) months in 2013 and 39 (20-81) months in 2022. A statistically significant difference was found when 2013 and 2022 were compared in terms of the duration of dialysis (p=0.009). When the demographic data of the patients (Table 1) were examined, it was accepted that the rate of hypertension (p=0.001) and heart failure (p=0.03) among the underlying diseases increased in 2022 compared to 2013.


The serological results of the patients were evaluated by years (Table 2). In 2013, HBsAg-positivity was detected in 9 (2.3%) patients. Six of these patients had negative HBV DNA, two were ≤104 copies/ml, and one was >3.6x106 copies/ml. In 2022, HBsAg-positivity was detected in 4 (1.8%) patients. Among these patients, one of the two patients with negative HBV DNA was not receiving treatment and the other was using entecavir. Two patients with positive HBV DNA (<104 IU/ml and 12x108 IU/ml) were not receiving treatment. When HbsAg-positivity and anti-HBs rates were compared according to years, no significant difference was found.
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Table 1: Demographic data of patients

	 
	
2013 year
(n=385)
	
2022
(n=222)
	P
	OR
	95% confidence interval

	Gender
           
Male n(%)
	 
230 (59.7%)
	 
 
135 (60.8%)
 
	 
0.79
	 
1.04
	 
0.74-1.46

	Female n(%)
	155 (40.3%)
	87 (39.2%)
	
	
	

	 
Age
years (average±SS)

	60.26±14
	63.08±13.18
	0.02*
	 
	 

	Dialysis time (months), median (IQR)
 
	60 (24-96)
	39 (20-81)
	0.009*
	 
	 

	HT n (%)
 
	222 (57.7%)
	171 (77%)
	0.000*
	2.46
	1.69-3.57

	DM, n (%)
 
	165 (42.9%)
	86 (38.7%)
	0.32
	0.84
	0.60-1.18

	CHF, n (%)
 
	7 (1.8%)
	11 (5%)
	0.03*
	2.81
	1.07-7.37

	CAD, n (%)
 
	14 (3.6%)
	6 (2.7%)
	0.53
	0.73
	0.27-1.94

	COPD, n (%)
	5 (1.3%)
	4 (1.8%)
	0.73
	1.39
	0.37-5.24



n: number of patients, OR: Odd ratio, SD: standard deviation, * P<0.05 significant according to Pearson Chi-square test, IQR: interquartile range, CAD: Coronary artery disease, COPD: Chronic obstructive pulmonary disease, CHF: Congestive heart failure
	Table 2: Serological outcomes of patients by the year

	 
	2013
n(%)
	2022 
n(%)
	P value
	OR
	95% confidence interval

	HBsAg-positive 
	9 (2.3)
	4 (1.8)
	0.66
	0.76
	0.23-2.51

	Anti-HBs -positive
	321(83.4)
	191 (86)
	0.38
	1.22
	0.77-1.95

	Anti-HCV -positive
	31 (8.1)
	7 (3.2)
	0.02*
	0.37
	0.16-0.85

	Anti-HDV-positive
	0 (0)
	0 (0)
	 
	 
	 

	Anti-HIV -positive
	0 (0)
	0 (0)
	 
	 
	 

	HBV DNA -positive
	4(44,4)
	2 (50)
	        1
	 
	 

	HCV RNA -positive
	8 (25,8)
	0 (0)
	0.14
	0.70
	0.54-0.91
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n: number of patiens, OR: Odd ratio, SS: standard deviation, HBsAg: Hepatitis B surface antigen, HCV: Hepatitis C virus, HDV: Hepatitis D virus, * P<0.05 significant according to Pearson Chi-square test


Anti-HCV-positivity was detected in 31 (8.1%) patients in 2013, and anti HCV positivity was detected in 7 (3.2%) patients in 2022, and a statistically significant decrease was observed when compared according to years (p=0.02). In 2013, 8 (25.8%) of the patients who were anti-HCV positive were positive for HCV-RNA. In 2022, the HCV RNA of all patients positive for anti-HCV was found to be negative. It was determined that 6 of the patients received treatment and 1 did not receive any treatment.
When the vaccination status of the patients in 2013 and 2022 was questioned, there were 2 patients who could not be vaccinated in both groups. There were 317 
(89.8%) and 190 (88%) patients who were vaccinated, and 36 (10.2%) and 26 (12%) patients who were not immunized with the vaccine, respectively. There was no statistical difference between years (p=0.492).
Tables 3 and 4 show HBsAg and anti-HCV positive patients according to HD duration and gender. When HBsAg and anti-HCV-positivity rates were compared according to genders, no significant difference was found. Although there was no significant difference in HBsAg-positivity rate when compared with dialysis duration, the anti-HCV-positivity rate was found to be significantly higher in patients with long dialysis duration (p<0.001).


	Table 3:  Comparison of HbsAg-positive patients with negative ones

	
	HBsAg positive
(n=13)
	HBsAg negative
(n=594)
	p

	Dialysis time, months, median (IQR)
	36 (12-108)
	48 (24-96)
	0.46

	Gender, n (%)
Woman
Male
	
5 (38.5%)
8 (61.5%)
	
237 (39.9%)
357 (60.1%)
	
0.91


n: number of patients, *: According to Pearson Chi-square test p<0.05 significant
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	Table 4: Comparison of Anti-HCV-positive patients with negative ones

	
	Anti-HCV-positive
(n=38)
	Anti-HCV-negative
(n=569)
	p

	Dialysis time, months, median (IQR)
	108 (36-203)
	48 (24-89)
	<0,001

	Gender, n (%)
Woman
Male
	
13 (34.2)
25 (65.8)
	
229 (40.2)
340 (59.8)
	
0.46


n: number of patiens , *: According to Pearson Chi-square test p<0.05 significant

Discussion
Viral hepatitis continues to be a significant risk for both patients and staff in hemodialysis units. Despite the availability of effective vaccines since 1982, HBV infection has remained endemic in many countries. WHO estimates that approximately 296 million people worldwide are living with chronic hepatitis B infection in 2019 (4). HBsAg positivity rates in dialysis patients are 1% in the United States, 1.3-14.6% in the Asia Pacific region (lower rates in countries such as Australia, Japan, and New Zealand; higher rates in countries such as Mongolia, Philippines, and China) (7, 8), 
0% in Brazil (9), 1.03% in Spain (10), 16.1% in Pakistan (11), 3.2% in Iraq (12), Iran% 2 (13) have been reported.
Turkey is located in the middle endemic region in terms of HBV infection (14). HBsAg positivity rates in articles published for HD patients were found 8.1% by Kaygusuz et al. in 2007 (15), 8.7%  by Sırmatel et al. in 2008 (16), 3.6% by Evirgen et al. in 2010 (17), 5.5% by Çiçek Çopur et al. in 2013 (18) and, 5.8% by Karlıdağ et al. in 2017 (19). Temiz et al. (20), Yüksel et al. (21) and Sayar et al. found HBsAg negative in all HD patients while Furuncuoglu et al. (23) found HBsAg positivity rate as 4.2% and anti-HBs positivity rate as 16.8% in 26.001 adult patients. In the study, when the 20-years was divided into three periods and analyzed separately (1995-2002, 2003-2009, 2010-2015), it was reported that the HBsAg positivity rate decreased from 5.3% to 4.8% and 3.1%. In our study, it was determined that the HBsAg positivity rate was 2.3% in 2013 and decreased to 1.8% in 2022. As in other studies, the decrease in our study over the years is remarkable.
Globally, approximately 115 million people (1.6%) have chronic HCV infection (24). HCV infection is more common in dialysis patients than in healthy populations. In a meta-analysis evaluating 1,302,167 HD patients and 407 studies, the highest prevalence of HCV infection was; in Africa (28%), Asia (22.3%), Europe (20.1%), South America (19.4%) and North America (16.5%) compared to 3% in Australia and New Zealand. 6, 0.18% in Iran. The highest prevalence (48.5%) was shown in low-income countries (13, 25).
Among the studies conducted in our country; Anti-HCV positivity was found 18.4% by Mountains et al. (26), 16% by Çiçek et al. (18), 4.1% by Temiz et al. (20), 3.1% by Ergen et al. (27) and 3.2% by Yüksel et al. (21). In our study, it was determined that while the rate of anti-HCV positivity was 8.1% in 2013, it decreased to 3.2% in 2022.
The prevalence of HIV infection in HD patients is not clearly defined, but available data suggest that it varies with the prevalence of HIV infection in the local population. According to 2017 data from a large dialysis center with 417,756 dialysis patients in the United States, the HIV prevalence was found to be 1.7%. When the patient populations with end-stage renal disease (ESRD) were compared with the lower-risk group, it was determined that the false-positive rate was higher in ESRD patients. According to the latest data from the Ministry of Health in our country; a total of 30293 HIV-infected individuals and HIV positivity in HD patients was reported below 0.5% (28-31). In our study, all patients were anti-HIV negative.
Patients with ESRD have a decreased response to the HBV vaccine. While over 90% response is obtained in patients without renal failure, antibody response develops in only 50-60% of patients with ESRD after HBV vaccination (32, 33). In our study, 89.8% and 88% of those who were vaccinated in 2013 and 2022, respectively, were 10.2% and 12% who were not vaccinated. While the antibody response against HBV was 83.6% in 2013, it was 86% in 2022.
Due to the immunosuppression that develops in hemodialysis patients, it is stated that in the diagnosis of HBV and HCV infections, HBV DNA and HCV RNA should be investigated by molecular methods as well as tests for antigen and antibody determination (34).
In dialysis patients; The incidence of HBV and HCV infection has decreased significantly due to screening of blood products for HBsAg and anti-HBc, effective HBV vaccination, implementation and monitoring of stricter infection control measures, less need for transfusion after the emergence of erythropoiesis-stimulating agents, and the emergence of new technological diagnostic tests. However, Turkey's nomads influence the prevalence of hepatitis in the country. 
Access to diagnosis and treatment of HBV and HCV infection is limited in low-income countries. Currently, there is no effective vaccine against HCV, Turkey is on the migration route from Eastern European countries, Afghanistan, and other Central Asian countries, the existence of unpredictable geopolitical situations such as the war in neighboring countries, the employment of unregistered immigrants who cannot be followed in the service sector, and COVID- Uncertain economic conditions predominately prevent viral hepatitis rates from reaching desired levels (35, 36).
Conclusion
The reduction in seroprevalances of HBV and HCV infections can be explained by elimination programs carried out by the Ministry of Health, screening of blood products for HBsAg and anti-HBc in dialysis patients, use of new generation tests with increased sensitivity HBV and HCV specific diagnosis, implementation and supervision of strict infection control measures, less need for transfusion by using new agents and effective HBV vaccination. This shows that the viral hepatitis elimination programs carried out by the Ministry of Health have a positive effect. However, it was shown that there was no significant difference in HBsAg seroprevalence in patients who received HD treatment in Giresun province over nine years. Therefore, the seroprevalence of viral hepatitis should be closely monitored, especially in HD patients.
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Abstract
This study aimed to determine whether thymoquinone has any protective effects on renal tissue after an isoproterenol-induced myocardial infarction (MI). Experimental groups were formed as 4 groups (n=8). Control group (C). Thymoquinone group (THQ), 20 mg/kg THQ was administered intragastrically (i.g.) daily as a single dose for seven days. Isoproterenol group (ISO), ISO was administered 100 mg/kg intraperitoneally in two doses on days seventh and eighth of the experiment. Thymoquinone+Isoproterenol group (THQ+ISO), THQ 20 mg/kg i.g. was administered once a day for seven days. In addition, two doses of ISO 100 mg/kg i.p. were administered on the seventh and eighth days. Kidney tissues were evaluated histopathologically. Tumour necrosis factor alpha (TNF-α) and alpha Smooth Muscle Actin (α-SMA) immunoreactivity density changes were determined by immunohistochemistry. 


Glutathione (GST), Glutathione S-transferases (GSTs) and Interleukin-6 (IL-6) levels were evaluated by ELISA method. Isoproterenol injection caused severe histopathological changes on kidney tissue. Also TNF-α and α-SMA levels were found to be higher in groups where ISO 
was administered. THQ could be effective on kidney tissue to partially correct these histopathological damages, by decreasing fibrosis and inflammation. This study shows that treatment with THQ is effective in preventing kidney damage caused by ISO-induced MI. In this case, we think that the use of THQ as a supplementary food will be effective in preventing kidney damage.
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Introduction 
Isoproterenol is a catecholamine that damages heart tissue by acting as an adrenergic agonist. In experimental animal models, it is also a crucial myocardial infarction inducer (1–3). There are quite comprehensive studies conducted with myocardial infarctions and protective phyto-chemical (4, 5). In addition, other studies have shown that myocardial infarction affects organs such as the brain, liver and kidneys as well as the heart (6). There is a complex interaction between the heart and kidneys due to physiological, biochemical and hormonal relationships. Cardiorenal syndrome is a general term used to refer to the interaction between heart and kidney. Myocardial infarction frequently results in complications including acute renal damage (7, 8). Myocardial infarction is one of the most common life-threatening conditions that can cause kidney disease through inflammation and oxidative stress. Essentially, the heart and kidneys have complex physiological and endocrinological connections; in other words, a heart condition can have an impact on the kidneys, and the reverse is true for a kidney condition. The most significant bioactive component included in Nigella sativa (black cumin) essential oil at a rate of 18.4–24% is thymoquinone (THQ) (9, 10). It also has gastroprotective (11), hepatoprotective (12), neuroprotective (13)  and nephroprotective (14)  properties. Thus, it was aimed to determine the protective effect of thymoquinone, which may be an alternative compound used against the kidney damage caused by ISO-induced myocardial infarction. Antioxidant enzymes are known to be responsible for the elimination of oxidative damage caused by free radicals (15). Glutathione (GSH) is an endogenous antioxidant. It is a regulator that helps protection of cells from ROS, free radicals, and peroxides (16).
 Glutathione transferases (GSTs) are one of the most important detoxifying enzyme families in the nature (17). THQ, induces GST and GSTs expression and/or activity (18, 19). Interleukin-6 (IL-6), is an important mediator of acute phase response activated with inflammation and an effective pro-inflammatory cytokine with anti-inflammatory and protective properties (20). Additionally, tumor necrosis factor alfa (TNF-α) is other candidate pro-inflammatory cytokine that might cause renal fibrosis (21).
In this study, histopathological examinations as well as the demonstration of TNF-α and α-SMA in the tissue for the determination of ISO-induced kidney damage are important in terms of revealing the severity of the damage. Determination of the related fibrotic changes (α-SMA) and controlling the change in cytokines (TNF-α and IL-6) are factors that will help to understand the extent of damage. In addition, evaluation of GSH and GST levels in the blood will give an idea about oxidative damage in terms of systemic effects of ISO and THQ. 
THQ is a substance that is well-tolerated, safe, and exhibits beneficial anti-inflammatory and antioxidant activities (22). Previous research has shown that different materials can protect against renal and myocardial infarction (3). However, the mechanisms of action of thymoquinone on renal injury in myocardial infarction are not clearly known. The present study evaluates thymoquinone's protective effects on renal tissue after isoproterenol-induced myocardial infarction.
Method
Animals 
In this study, 32 adult Wistar albino male rats weighing 200-300 g, 3 months/12 weeks old, raised at Erciyes University Experimental and Clinical Research Centre (DEKAM) were used. The rats were kept in cages at 21 0C and 12 hours of light/dark environment at the normal course of the day, and their water and feed needs were met. Rats were weighed and those with similar weights were brought together to form experimental groups. Experimental groups were formed as follows: Control group (C) (n=8), Thymoquinone group (THQ) (n=8), Isoproterenol group (ISO) (n=8), Thymoquinone + Isoproterenol group (THQ+ISO) (n=8).
Ethical Committee
Ethics committee approval was obtained from Erciyes University Animal Experiments Local Ethics Committee for the tissues used in this study (approval dated 02.06.2021 and numbered 21/129). The study was carried out in accordance with the principles of  "Guide for the Care and Use of Laboratory Animals".
Experimental procedure
Group C: (Control) No action was taken for seven days.
Group THQ: Starting from day 1 of the experiment, thymoquinone 20 mg/kg intragastrically was administered as a single daily dose for 8 days.
Group ISO: Two doses of 100 mg/kg intraperitoneal isoproterenol were given on the 7th and 8th days of the experiment.
Group THQ+ISO: Starting from the 1st day of the experiment, 20 mg/kg thymoquinone was administered once a day for 8 days. On the 7th and 8th days, two doses of 100 mg/kg ISO were administered (23). Isoproterenol was dissolved in 1 ml distilled water and thymoquinone was dissolved in 500 μl saline. The experiment was terminated 24 hours after the second ISO dose administered on the 8th day of the experiment. At the end of the experiment, blood samples were collected from the animals under ketamine (75 mg/kg) + xylazine (10 mg/kg) anaesthesia. Afterwards, kidney tissues were rapidly removed and placed in 10% formaldehyde solution.
Histological Analysis 
At the end of the experiment, kidney tissues were fixed in 10% formaldehyde solution. After fixation, the kidney tissues were dehydrated in increasing degrees of alcohol (50%, 70%, 80%, 96%, 3x100). After transparency with xylol, they were embedded in paraffin. Sections of 5 μm thickness taken from paraffin blocks were stained with Hematoxylin-Eosin to evaluate the histological structure. TNF-α and α-SMA immunoreactivity intensity changes were determined by immunohistochemistry.
Hematoxylin-Eosin (H-E) staining protocol
Tissue sections were incubated at 58 ºC and then passed through xylene 3 times for 10 minutes. Then they were passed through decreasing alcohol series (2x100%, 96%, 80%, 80%, 70% and 50%). Sections were kept in hematoxylin solution for 10 minutes and kept in eosin solution for 5 minutes. The sections were passed through increasing alcohol series (70%, 96%, 3x100), kept in xylene, covered with entellan and examined under light microscope (19).
Immunohistochemistry staining protocol
The Avidin-Biotin-Peroxidase Complex (ABC) method and a couple of immunohistochemical methods were used to determine TNF-α and α-SMA immunoreactivities in the kidney. Paraffin section was cut at a thickness of 5 µm on slides in the microtome and kept in an oven at 58°C overnight. Then, they were rehydrated with a series of progressively lower grades of alcohol (100%, 96%, 80%, and 70%) after being deparaffinized with xylene. After rehydration, the sections were washed in distilled water 3 times for 5 minutes. For antigen retrieval, tissues were heated for 15 minutes in 10% citrate buffer in a microwave oven at 600 W. The sections were washed with phosphate buffered saline (PBS) and treated with 3% hydrogen peroxide (H2O2) for 12 minutes in order to block endogenous peroxidase. For the next stages, the Large Volume Detection System (Thermo Fisher Scien-tific, Waltham, MA, USA, Catalog no: TP-125-HL) immunochemistry staining kit was used. To prevent background staining, the sections were treated with Ultra V block for 5 minutes. Then, the sections were incubated overnight at 4°C with TNF-α (bs-2081R, Bioss, USA) and α-SMA antibodies (bsm-33188m, Bioss, USA). Negative controls were treated with PBS in place of the primary antibodies. Processes in the other stages mentioned above were carried out in the same way. After primary anti-body incubation, the sections were rinsed. Reverse staining was performed using appropriate biotinylated secondary antibodies (biotinylated goat anti-polyvalent, TP-060-BN, Thermo Scien-tific), Streptavidin-HRP (Horse Radish Peroxi-dase), DAB (3,3’-Diaminobenzidine) chromogen, and Gill’s Hematoxylin (24). Finally, the sections were cleared in xylene before being coverslipped with Entellan® (Merck, Kenilworth, NJ, USA). Sections stained with TNF-α and α-SMA were captured under Nikon Ni-U (Nikon, Tokyo, Japan) model light microscope with DS-Ri2 model digital camera. 
Quantitative immunohistochemistry
8 slides from each group were evaluated for TNF-α and α-SMA immunoreactivity intensity. Photographs were taken from each slide by selecting the area from 5 cortex, 5 medulla regions. The immunoreactivity of 5 areas in each photograph was measured. In total, 400 areas were evaluated for each group. The density of these areas was measured using the Image-J Program. The data obtained were evaluated statistically.
Biochemical Analysis
Blood samples were taken from the inferior vena cava after anesthesia and serum was separated. To obtain serum, blood serum samples were taken into empty tubes and centrifuged at 1500 g for 10 minutes. The serum obtained was used to determine the levels of Glutathione (GSH) (Sunred Biological Technology, Cat No: 201-11-5137), Glutathione S-transferases (GSTs) (Sunred Biological Technology, Cat No: 201-11-5110) and Interleukin-6 (IL-6) (Sunred Biological Technology, Cat No: 201-11-0136). Analyses were performed spectrophotometrically using commercial ELISA kits (Enzyme-Linked Immuno Sorbent Assay) according to the kit protocol (96 Wells Elisa Kit; Sun Red Biological Technology Co, Ltd).
Statistical analysis
The data obtained for this investigation were evaluated using the JASP 0.14.1 package program. The normal distribution of the data was evaluated with skewness and kurtosis values. Anova test was performed because the data showed normal distribution. Tukey HSD test was used if variance homogeneity was present (in TNF α immunoreactivity analysis), Dunn test was used to determine significant differences between groups (α-SMA immunoreactivity analysis) after Anova.
RESULTS
Histology, H+E Findings
Histopathological analysis of kidneys in control and THQ groups showed that glomerulus and tubules were in normal structure (Figure 1; A,B,C, D,E,F). 
Significant pathological changes were observed in ISO-treated rat kidneys. These were: renal interstitial haemorrhage, focal necrosis, hyperaemia, mononuclear cell infiltration, large vacuolisation of renal tubule epithelium and swelling of renal tubular cells, atrophic tubules filled with eosinophilic material, congestion in blood vessels, atrophy in some glomeruli (Figure 1; G,H,I). Especially in the ISO group, areas of intense haemorrhage in both the cortex and medulla of the whole tissue were quite remarkable.
In THQ+ISO group, swelling of renal tubular cells, renal interstitial haemorrhage and atrophic tubules filled with eosinophilic materials were observed (Figure 1; J,K,L). It was noted that these pathological changes were observed less in the ISO group. Mononuclear cell infiltration and haemorrhage areas in the whole tissue area were also less compared to the ISO group.
[image: ]Figure 1: Structure of kidney in different groups of rats. A,B,C; In controls and D,E,F; THQ group rats, normal kidney architecture was observed. G,H,I; ISO groups. G; renal interstitial hemorrhage, hyperemia (arrows); H, enlargement of the renal capsule and atrophy of the glomerulus(*), severe vacuolization of the renal tubule epithelium and cellular swelling of renal tubular cells (arrow), mononuclear cell infiltration (marked areas) I, atrophic tubules filled with eosinophilic secretion (white arrows), renal interstitial hemorrhage ( arrows); J,K,L; THQ+ISO groups. J, K, atrophic tubule filled with eosinophilic secretion (white arrow); L, renal interstitial hemorrhage (arrows), tubules with swelling of renal tubular epithelial cells (*); Section were stained with H & E. A, C, D, F, G, I, J, L; Scale bar = 100 μm, B, E, H, K; Scale bar = 50 μm.
Immunohistochemistry
TNF-α immunoreactivity was presented in Figure 2 for all groups. Results of statistical analysis were also presented in Table 1. According to results of statistical analysis, there was significant difference between all groups. There were no significant differences only between C and THQ groups (p =0.001), (Table 1). 
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 Figure 2: Immunohistochemical localization of TNF-α expression of the kidney tissue are seen in the all groups (A,B) Group C; (C,D) Group THQ; (E,F) Group ISO; (G,H) Group THQ+ISO and (I,J) Negative controls, Bar:50µm.



Figure 3: Immunohistochemical localization of α-SMA expression of the kidney tissue are seen in the all groups (A) Group C; (B) Group THQ; (C) Group ISO; (D) Group THQ+ISO. A,B,C,DX40, Bar:50µm.

α-SMA immunoreactivity was presented in Figure 3 for all groups. Also results of statistical analysis were also presented in Table 1. According to results of statistical analysis there was significant difference between C-ISO groups and THQ-ISO groups (p =0.001), (Table 1). 
Biochemistry
When GSH and GSTS data were evaluated, no statistically significant difference was found between the groups (Table 1). However, it was remarkable that GSH was higher in the ISO group compared to the other groups and GSTS was higher in the ISO group. IL-6, one of the pro-inflammatory cytokines, did not show a significant difference between the groups (Table 2).






Table 1: Immunoreactivity intensity values of TNF-α and α-SMA in kidney tissue
	
	                                                Groups

	
	Control
	THQ
	
ISO

	THQ+ ISO
	p

	
TNF-α (n=400)
	
123.18±7.3a
	
122.15±9.83a
	
129.99±9.96b
	
126.49±9.5c
	
0.001

	α-SMA(n=400)
	118.78±8.09*
	120.32±8.75
	121.87 ±9.22
	119.47 ±8.99* 
	0.001


All data are expressed as the mean±SD. p <0.05 was considered as significant. * p < 0.05 in comparison with group ISO.
The same letters indicate that there is no significant difference between the groups, and diffrent letters indicate that there is a significant difference between the groups. Abbreviations: THQ, thymoquinone; ISO, isoproterenol. 

Table 2: GSH, GSTS and IL-6 serum ELISA values
	
	
	
	Groups
	
	
	

	
	Control
	THQ
	
ISO

	THQ+ ISO
	p
	
n

	
    GSH (ng/L)
	
518.11±68.74
	
481.27±114.44
	
409.52±79.87
	
497.23±117.85
	
0.272
	
6

	

   GSTS(ng/ml)
	

67.67±23.20
	

66.50±19.04
	

78.82 ±29.29
	

61.31 ±10.97
	

0.560
	

6

	IL-6 (pg/ml)
	139.85±69.57
	147.74±42.78
	118.96±51.96
	169.84±68.09
	0.366
	7


All data are expressed as the mean±SD. p <0.05 was considered as significant. 
Abbreviations: THQ, thymoquinone; ISO, isoproterenol; GSH, glutatyon; GSTS, Glutatyon-S-transferaz; IL-6, interleukin 6.


Discussion
In this study investigated protective effects of thymoquinone on kidney damage caused by myocardial infarction induced by isoproterenol. According to the results, histopathological changes in tubule epithelial cells and renal damage such as significant renal interstitial haemorrhage occurred in renal tissue. In addition, TNF-α and α-SMA levels were higher in isoproterenol-treated groups. Thymoquinone may act on renal tissue to partially correct these histopathological damages by reducing fibrosis and inflammation. 
There is an interaction between heart and kidney tissue called cardiorenal syndrome. Clinical studies show that heart disease is associated with decreased renal function. Patients with myocardial infarction have been shown to develop secondary organ failure in the kidney, liver, brain or blood (6). Acute kidney injury has been observed in approximately 20% of patients hospitalised with myocardial infarction (25). Considering this finding, prevention of kidney damage in myocardial infarction seems to be extremely important. Mechanisms such as reduction of oxidative stress, inflammation and fibrosis may be effective in the prevention of kidney damage (7). Decreased inflammation, decreased TNF-α and α-SMA immunoreactivity and decreased renal damage in THQ+ISO group increase the possibility of thymoquinone protecting the kidney.
Thymoquinone is thought to be effective on oxidative stress. In a study with ISO, it was found that cellular antioxidants, catalase activity and glutathione concentrations decreased in ISO-induced rats, while the levels of oxidative stress markers increased significantly. Inflammatory cell infiltration and fibrosis in the kidneys were found to increase in the ISO group.
THQ is a powerful antioxidant and it was found to protect against oxidative damage directly by degrading H2O2 to water and indirectly by raising GSH levels (26–28). In line with previous reports, current findings suggest that THQ has strong antioxidant activity against oxidative stress caused by ISO in kidney (29, 30) . This suggests that GSH level decreases to overcome oxidative stress (30). Differences in GSH levels with TMQ administration indicate antioxidant and free radical scavenging activities similar to other studies (29, 31). In a study with ISO administration, it was also noted that GSH concentration in kidney homogenates was not significantly different between groups (3). According to the findings of this study, there was no significant difference between the groups in terms of GSH (endogenous antioxidant) and GSTs levels, while GSH levels were lower in the ISO group and higher in the THQ+ISO group, which is consistent with other studies. At the same time, it is important that GSTs level increased in the ISO group and decreased to levels close to the control group in the THQ+ISO group. Therefore, these results suggest that the antioxidant property of thymoquinone may be effective in ameliorating tissue damage. Also cellular damage with free radical intermediate also develops inflammatory response in tissues (32). ISO treatment also causes a major inflammatory cell infiltration wave in heart and kidney tissues compared to control rats. Inflammatory cells usually contribute to extracellular matrix (ECM) accumulation in tissues and start fibrosis (33, 34).
Fibrosis leads to organ damage and failure. Previous studies have shown that renal fibrosis is strongly associated with the development of chronic kidney disease (35, 36). Renal fibrosis causes renal failure, hypertension, anaemia and electrolyte deficiency. Therefore, anti-fibrosis may be a target therapy for cardiovascular diseases in the future. Cardiac and renal fibrosis develops as a consequence of various cardiovascular diseases. In contrast, cardio-renal fibrosis causes progression of heart and liver diseases (36, 37).
Previous studies have reported that cardio-renal interactions may be associated with renal fibrosis and endothelial-mesenchymal transition (EndMT) in rats with isoproterenol-induced heart failure. In this experimental study, it was reported that relaxin, which is thought to be effective in cardiac and renal fibrosis, may improve renal fibrosis in rats with ISO-induced heart failure. It was shown that relaxin decreased renal collagen deposition, α-SMA and TGF-β expression, thus possibly inhibiting renal EndMT in the kidneys (38). 
The expression of α-SMA, which is an indicator of smooth muscle cells and myofibroblasts, was found only in and around blood cells, but not in glomerular, cortical and medullary epithelial cells. In our study, the highest expression level was found in the ISO group, whereas its expression decreased in the THQ+ISO group. Therefore, THQ may have a partial protective effect on renal fibrotic changes caused by myofibroblast increase.
Studies show that THQ has a protective effect on the kidneys in various pathogenic conditions. THQ partially decreased oxidative stress and inflammation and provided healing of kidney damages caused by various toxic substances by having a protective effect (10).
Tumour necrosis factor alpha (TNF-α) and interleukin-6 (IL-6) are potent pro-inflammatory cytokines with anti-inflammatory and protective properties (20, 39).  They play an important role in the development of cardiovascular and renal diseases (40, 41). Reduction of oxidative stress and inflammation may contribute to the prevention of post-infarction renal injury (42). One of the aims of this study was to evaluate the changes in TNF-α and IL-6 levels and to investigate the protective effects of THQ on myocardial infarction-induced kidney injury. IL-6 levels did not differ significantly between the groups.  However, in a study evaluating the cytoprotective effect of THQ in ISO-induced aortic tissue damage, it was concluded that ISO causes an increase in the expression of vascular inflammatory cytokines IL-6 and IL-17 in the aortic endothelium and wall, and THQ may regulate these levels (23). ISO was found to increase TNF-α in renal tissue, whereas treatment with THQ increased TNF-α immunoreactivity closer to control group values. This suggests that THQ may have reno-protective effects due to its anti-inflammatory properties. 
According to studies, experimental animals are susceptible to kidney damage brought on by exposure to chemotherapeutic drugs, heavy metals, pesticides, and other environmental toxins. This kidney damage can be reduced by giving the animals black cumin and THQ. According to the available data, black cumin/THQ-mediated renoprotective actions are caused by molecular processes involving the NF-kB, caspase, and TGF- signaling pathways (42, 43). In addition to these parameters, important pathways such as TNF-α/IL-6, GSH, GSTs and α-SMA should be investigated.  There are limited studies on the effect of THQ against renal damage in myocardial infarction. Our study is important because it investigated the protective effect of THQ against kidney injury through these parameters. 
In addition to this, the protective effects of THQ on renal histopathological changes were demonstrated by light microscopic analysis. Similar to other studies (3), significant pathological changes were found in light microscopic analysis of the kidney following ISO administration. Especially intense renal intestinal haemorrhage, atrophic tubules filled with eosinophilic secretion, mononuclear cell infiltration and swelling of tubule cells were important pathological findings following ISO administration. In THQ+ISO group, atrophic tubules filled with eosinophilic secretion were observed as in ISO groups. However, haemorrhage in the whole tissue and swelling of epithelial cells in some tubules decreased. This situation shows the protective effects of THQ. 
In this study, THQ treatment was started before ISO administration and the experiment was completed 2 days after ISO administration. It is considered very important to continue THQ treatment for a period of time after ISO is given to determine the therapeutic effects on damage. This situation is accepted as the limitation of the article.
Conclusions
In the light of these findings, this study demonstrates that treatment with THQ is effective in preventing kidney injury caused by ISO-induced MI. We think that THQ as a dietary supplement would be effective to prevent kidney damage in patients with MI. It is also important to evaluate the kidney in the treatment of MI and to try alternative therapies in addition to drug therapy. Further studies for early diagnosis and treatment of cardiorenal interactions will help to understand the pathophysiological mechanisms.
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