





























radyoterapinin etkinligini artirmanin yaninda daha etkili ila¢ tedavilerinin

gelistiriimesi seklindedir.

1980 yilindan beri iz element olarak tanimlanan bor, 1996 yilinda
epidemiyolojik verilerin de eksikligi dikkate alarak Dinya Saglik Orgutince
(DSO) ‘insan saghd! icin olasi temel elementler sinifina alinmistir. Gunlik
diyetimizin bir parcasi olan borik asit; bor elementinin en sik goértlen
formlarindan bir tanesidir. Bor periyodik tablonun 13. grup elementinde metalik
olmayan tek elementtir. Dogada bor elemental halde bulunmaz. Borik asit;

kernit, boraks, boratlar, Uleksit ve kolemanitin bir bilegeni olarak bulunur.[5]

insanlarda uygulanan bor dozunun %90' 1 solunum yolu epiteli,
gastrointestinal dokularin mukozal membranlari, adiz, vajina ve anus
tarafindan emilir ve borik asit B(OH)s olarak tim vicuda esit olarak dagilir [6,
7]. Borun c¢esitli enzim ve minerallerin metabolik sureglerini ve bagisiklik
sistemi regulasyonunu degistirebildigi de gésterilmistir [8]. Ayrica, prostat [9],
serviks [10], akciger [11], meme [12, 13] ve malign melanom [14, 15], kolon
[16], over kanseri [17] gibi bir cok kanser tiplerinde anti-karsinojenik etkilere
sahip olabileceklerini gésteren son yayinlar sayesinde boratlar giderek daha

cekici hale gelmektedir.

Tuarkiye bor kaynaklari bakimindan dunyanin en bayuk rezervlerine sahip
Ulkesidir. Dunya toplam rezervinin %66’ si Turkiye' de bulunmaktadir. Ege
Bolgesi’ nde yapilan bir arastirmada borik asitten zengin diyetle beslenen
boélgelerdeki kadinlar ile borik asitten fakir diyetle beslenen boélgelerdeki
kadinlar karsilastirildiginda, borik asitten zengin diyetle beslenen kadinlarda

serviks kanseri saptanma orani daha duguk bulunmustur [18].

Bu calismada, apoptotik yolaklar Gzerinden etki edebildigi farkl kanser
tiplerinde gdsterilmis olan borik asit ve kalsiyum fruktoborat bilesiginin, servikal
kanser hicre hatlarinda benzer etkinlik gésterip gostermeyecegi

arastirilacaktir.













































FIGO EVRESI

TANIM

TUmér serviks ile sinirlidir

A

Sadece mikroskobik olarak gérulebilen serviks ile sinirli
mikroinvaziv karsinom. Maksimum invazyon derinligi < 5

mm

A1

Stromal invazyon derinligi <3 mm

A2

Stromal invazyon > 3 mm’ den fazla < 5 mm’ den az

> 5 mm stromal invazyon veya Klinik olarak gérunar bir
tumor ile serviks ile sinirh invaziv karsinom. Bu asamadan

bagslayarak, lokal evreleme icin MRG yapilabilir.

IB1

Klinik olarak gérunar timér < 2 cm veya invazyon derinligi

> 5 mm olan mikroskobik olarak gérunur lezyon

IB2

Capi = 2 cm ve < 4 cm olan invaziv karsinom

IB3

> 4 cm ¢apinda invaziv karsinom

Tumoér serviks ile sinirli degildir ve vajinanin Gst 2/3' Und

veya parametriumu infiltre eder

A

Vajen Ust 2/3’ UnUn timéral tutulumu, parametrial invazyon

yok

A1

Maksimum ¢ap < 4 cm

A2

Maksimum ¢ap > 4 cm

1B

Parametrial invazyon mevcut ancak pelvik duvar tutulumu

yok

TUumér pelvik yan duvara uzaniyor velveya vajen alt 1/3
tutulumu mevcut ve/veya hidronefroz veya non fonksiyone
bdbrege yol aciyor ve/veya pelvik ve/veya para-aortik lenf

nodu tutulumu

A

TUumér vajen alt 1/3' Gne kadar uzanir ancak pelvik duvara

ulasmaz

1B

TUumér vajen alt 1/3’ Unua tutuyor fakat pelvik yan duvara

uzanmiyor
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protokolll takip edilerek 96 kuyucuklu plakalarda gergeklestiriimistir. TAS testi
ve TOS testi, bir plaka okuyucuda sirasiyla 660 nm ve 530 nm dalga boyunda
Olclldld. Sonuglar, daha fazla veri analizi igin bir excel dosyasina aktarild.
Oksidatif Stres Indeksi (OSI)' ni belirlemek icin, TAS' in mmol birimi ve TOS'
un umol birimi ¢apraz dénusturaldt. Daha énce bildirildigi gibi, oksidatif stres
indeksi degerinin hesaplanmasinda "OSI (arbitrary unit) = TOS (umol H20:2
Eq/L)/TAS (mmol Trolox Eq /L) x 100" formulu kullaniimistir (Alp ve ark., 2010;
Karkucak ve ark., 2010).

3.9. istatistiksel Analiz

Toplanan veriler istatistiksel olarak GraphPad Prism (versiyon 9) ANOVA
testi ile analiz edildi. Cubuk grafikler ortalama * standart sapma olarak
sunuldu. Farkli hticre hatlarinin IC50 degerleri GraphPad Prism logaritmik kur
olusum yéntemi kullanilarak hesaplandi. Istatistiksel olarak anlamli degerler

p<0,05 olarak belirlendi.

29



















































ANAHTAR KELIMELER: Servikal kanser, Hedef tedavi, Borik asit,

Kalsiyum fruktoborat, Apopitozis,

46






KEYWORDS: Cervical cancer, Target treatment, Boric acid, Calcium

fructoborate, Apoptosis

48






22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

Nazlican, E., et al., Hatay ili Kisecik bolgesinde 35-40 yas arast kadinlarda
serviks kanseri taramasi. 2010.

Olorunfemi, G., et al., Temporal trends in the epidemiology of cervical cancer
in South Africa (1994-2012). Int J Cancer, 2018. 143(9): p. 2238-2249.
Cronjé, H.S., Screening for cervical cancer in developing countries. Int J
Gynaecol Obstet, 2004. 84(2): p. 101-8.

Stumbar, S.E., M. Stevens, and Z. Feld, Cervical Cancer and Its Precursors:
A Preventative Approach to Screening, Diagnosis, and Management. Prim
Care, 2019. 46(1): p. 117-134.

Johnson, C.A., et al., Cervical Cancer: An Overview of Pathophysiology and
Management. Semin Oncol Nurs, 2019. 35(2): p. 166-174.

Su, B., et al., The relation of passive smoking with cervical cancer: A
systematic review and meta-analysis. Medicine (Baltimore), 2018. 97(46): p.
el13061.

Sobti, R.C., et al., Interaction of passive smoking with GST (GSTM1, GSTT1,
and GSTP1) genotypes in the risk of cervical cancer in India. Cancer Genet
Cytogenet, 2006. 166(2): p. 117-23.

Prokopczyk, B., et al., Identification of tobacco-specific carcinogen in the
cervical mucus of smokers and nonsmokers. J Natl Cancer Inst, 1997. 89(12):
p. 868-73.

Tuarkmen, A.S., N. Canbulat Sahiner, and S. Sevim, Adolesan donem
cinselligiyle one ¢ikan serviks kanseri ve risk faktorleri. Bakirkoy Tip Dergisi
/ Medical Journal of Bakirkoy, 2013: p. 59-63.

Appleby, P., et al, Cervical cancer and hormonal contraceptives:
collaborative reanalysis of individual data for 16,573 women with cervical
cancer and 35,509 women without cervical cancer from 24 epidemiological
studies. Lancet, 2007. 370(9599): p. 1609-21.

Ries, L., et al., SEER cancer statistics review, 1975-2005. Bethesda, MD:
National Cancer Institute, 2008. 2999.

Cohen, P.A, et al., Cervical cancer. Lancet, 2019. 393(10167): p. 169-182.
Muiloz, N., et al., Chapter 1: HPV in the etiology of human cancer. Vaccine,
2006. 24 Suppl 3: p. S3/1-10.

Castellsagué, X., Natural history and epidemiology of HPV infection and
cervical cancer. Gynecol Oncol, 2008. 110(3 Suppl 2): p. S4-7.

Gupta, S M. and J. Mania-Pramanik, Molecular mechanisms in progression of
HPV-associated cervical carcinogenesis. J Biomed Sci, 2019. 26(1): p. 28.
Dillner, J., Mapping of linear epitopes of human papillomavirus type 16: the
Ll E2, E4, E5, E6 and E7 open reading frames. Int J Cancer, 1990. 46(4): p.
703-11.

Bzhalava, D., C. Eklund, and J. Dillner, International standardization and
classification of human papillomavirus types. Virology, 2015. 476: p. 341-344.
Wang, X., X. Huang, and Y. Zhang, Involvement of Human Papillomaviruses
in Cervical Cancer. Front Microbiol, 2018. 9: p. 2896.

McBride, A.A., Human papillomaviruses: diversity, infection and host
interactions. Nat Rev Microbiol, 2022. 20(2): p. 95-108.

Nayar, R. and D.C. Wilbur, The Pap ftest and Bethesda 2014. Cancer
Cytopathol, 2015. 123(5): p. 271-81.

Fontham, E.-T.H., et al., Cervical cancer screening for individuals at average
risk: 2020 guideline update from the American Cancer Society. CA Cancer J
Clin, 2020. 70(5): p. 321-346.

50



43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Bhatla, N. and S. Singhal, Primary HPV screening for cervical cancer. Best
Pract Res Clin Obstet Gynaecol, 2020. 65: p. 98-108.

Bermudez, A., N. Bhatla, and E. Leung, Cancer of the cervix uteri. Int J
Gynaecol Obstet, 2015. 131 Suppl 2: p. S88-95.

Cibula, D., et al, The FEuropean Society of Gynaecological
Oncology/Furopean Society for Radiotherapy and Oncology/European Society
of Pathology Guidelines for the Management of Patients With Cervical
Cancer. Int J Gynecol Cancer, 2018. 28(4): p. 641-655.

Merz, J., et al., Revised FIGO Staging for Cervical Cancer - A New Role for
MRI. Rofo, 2020. 192(10): p. 937-944.

Quinn, M. A, et al., Carcinoma of the cervix uteri. FIGO 26th Annual Report
on the Results of Treatment in Gynecological Cancer. Int J Gynaecol Obstet,
2006. 95 Suppl 1: p. S43-103.

Koh, W.J1., et al., Cervical Cancer, Version 3.2019, NCCN Clinical Practice
Guidelines in Oncology. J Natl Compr Canc Netw, 2019. 17(1): p. 64-84.
Datta, N.R., et al., Concurrent chemoradiotherapy vs. radiotherapy alone in
locally advanced cervix cancer: A systematic review and meta-analysis.
Gynecol Oncol, 2017. 145(2): p. 374-385.

Nogueira-Rodrigues, A., et al., Phase 2 trial of erlotinib combined with
cisplatin and radiotherapy in patients with locally advanced cervical cancer.
Cancer, 2014. 120(8): p. 1187-93.

Goncalves, A, et al., A phase 11 trial to evaluate gefitinib as second- or third-
line treatment in patients with recurring locoregionally advanced or metastatic
cervical cancer. Gynecol Oncol, 2008. 108(1): p. 42-6.

Kumar, P., et al., Gefitinib: An Updated Review of its Role in the Cancer
Management, its Nanotechnological Interventions, Recent Patents and
Clinical Trials. Recent Pat Anticancer Drug Discov, 2023. 18(4): p. 448-469.
Majtnerova, P. and T. RouSar, An overview of apoptosis assays detecting DNA
Jfragmentation. Molecular Biology Reports, 2018. 45(5): p. 1469-1478.
D'Arcy, M.S,, Cell death: a review of the major forms of apoptosis, necrosis
and autophagy. Cell Biol Int, 2019. 43(6): p. 582-592.

Xie, Y., et al., PI3K/Akt signaling transduction pathway, erythropoiesis and
glycolysis in hypoxia (Review). Mol Med Rep, 2019. 19(2): p. 783-791.
Rascio, F, et al., The Pathogenic Role of PI3K/AKT Pathway in Cancer Onset
and Drug Resistance: An Updated Review. Cancers, 2021. 13(16): p. 3949.
Favaloro, B, et al., Role of apoptosis in disease. Aging (Albany NY), 2012.
4(5): p. 330-49.

Zimmermann, K.C., C. Bonzon, and D.R. Green, The machinery of
programmed cell death. Pharmacol Ther, 2001. 92(1): p. 57-70.

Nagata, S., Apoptosis and Clearance of Apoptotic Cells. Annual Review of
Immunology, 2018. 36(1): p. 489-517.

Scorei, I.D. and R.1. Scorei, Calcium fructoborate helps control inflammation
associated with diminished bone health. Biol Trace Elem Res, 2013. 155(3): p.
315-21.

Hacioglu, C,, et al., High Concentrations of Boric Acid Trigger Concentration-
Dependent Oxidative Stress, Apoptotic Pathways and Morphological
Alterations in DU-145 Human Prostate Cancer Cell Line. Biol Trace Elem
Res, 2020. 193(2): p. 400-409.

51



62.

63.

64.

65.

66.

67.

68.

69.

Bayram, D., et al., Does Boric Acid Inhibit Cell Proliferation on MCF-7 and
MDA-MB-231 Cells in Monolayer and Spheroid Cultures by Using Apoptosis
Pathways? Biol Trace Elem Res, 2023.

Kisacam, M.A., P. Ambarcioglu, and A. Yakan, Calcium fructoborate
regulate colon cancer (Caco-2) cytotoxicity through modulation of apoptosis.
J Biochem Mol Toxicol, 2022. 36(5): p. €23021.

El-Hefny, L M., et al., Evaluation of the Cytotoxicity and Apoptotic Induction
in Human Liver Cell Lines Fxposed to Three Food Additives. Recent Pat Food
Nutr Agric, 2020. 11(3): p. 193-201.

Kahraman, E. and E. Goker, Boric acid exert anti-cancer effect in poorly
differentiated hepatocellular carcinoma cells via inhibition of AKT signaling
pathway. J Trace Elem Med Biol, 2022. 73: p. 127043,

Cakir Guindogdu, A., et al., Boric Acid Exhibits Anticancer Properties in
Human Endometrial Cancer Ishikawa Cells. Cureus, 2023. 15(8): p. e44277.
Yildinm, O., Borik asitin mediiller tiroid kanseri hiicrelerinde invazyon,
migrasyon, proliferasyon, apoptoz, hiicre dongiisii ve miRNA'lar iizerine
etkileri. 2019.

Ciftci, N., Oksidatif stresin kanserdeki rolii: Antioksidanlar kanser
progresyonunun yakiti olabilir mi. Ahi Evran T1p Dergisi, 2017. 1: p. 8-13.
CALISKAN, A, et al., Acute toxicity of ethanol and protective role of boric
acid in rat kidney tissue. 2022.

52



