
 

Fakultas Kedokteran Universitas Andalas 45 

DAFTAR PUSTAKA 

1. Siregar KB, Wijaya J. Papillary thyroid carcinoma: a case of extremely rare 
sternal metastasis with concurrent lung involvement. Bali Med J. 2024 Aug 
1;13(3):1462–5. doi:10.15562/bmj.v13i3.5521 

2. Coca-Pelaz A, Shah JP, Hernandez-Prera JC, Ghossein RA, Rodrigo JP, Hartl 
DM, et al. Papillary Thyroid Cancer—Aggressive Variants and Impact on 
Management: A Narrative Review. Adv Ther. 2020 Jul 1;37(7):3112–28. 
doi:10.1007/s12325-020-01391-1 

3. International Agency for Research on Cancer. Global Cancer Observatory: 
Cancer Today. 

4. Yulian ED. Panduan Tatalaksana Kanker Tiroid. 1st ed. Achmad D, Panigoro 
SS, editors. Vol. 1. Jakarta: PERABOI (Perhimpunan Ahli Bedah Onkologi 
Indonesia); 2023. 

5. Hayaza SS, Wahyudi BRS, Triani E. Carcinoma Thyroid : A Literature 
Review. J Biologi Trop. 2024 Oct 30;24(4):696–702. 
doi:10.29303/jbt.v24i4.7706 

6. Rossi ED, Pantanowitz L, Hornick JL. A worldwide journey of thyroid 
cancer incidence centred on tumour histology. Lancet Diabetes Endocrinol. 
2021 Apr;9(4):193–4. doi:10.1016/S2213-8587(21)00049-8 

7. Silaghi H, Lozovanu V, Georgescu CE, Pop C, Nasui BA, Cătoi AF, et al. 
State of the Art in the Current Management and Future Directions of Targeted 
Therapy for Differentiated Thyroid Cancer. Int J Mol Sci. 2022 Mar 
23;23(7):3470. doi:10.3390/ijms23073470 

8. Kościuszko M, Buczyńska A, Krętowski AJ, Popławska-Kita A. Could 
Oxidative Stress Play a Role in the Development and Clinical Management 
of Differentiated Thyroid Cancer? Cancers (Basel). 2023 Jun 
14;15(12):3182. doi:10.3390/cancers15123182 

9. Therapeutic applications of radiopharmaceuticals. International Atomic 
Energy Agency; 2001. 

10. Shen H, Zhu R, Liu Y, Hong Y, Ge J, Xuan J, et al. Radioiodine-refractory 
differentiated thyroid cancer: Molecular mechanisms and therapeutic 
strategies for radioiodine resistance. Drug Resist Updat. 2024 
Jan;72:101013. doi:10.1016/j.drup.2023.101013 

11. P SR, Noza H, Daan K, Husna Y. Hubungan Ekspresi Sodium Iodide 
Symporter dengan Varian Histopatologi dan Stadium Papillary Thyroid 
Carcinoma [Internet]. Vol. 46. 2024;46(8):1291–9. Available from: 
http://jurnalmka.fk.unand.ac.id 



 

Fakultas Kedokteran Universitas Andalas 46 

12. Coca-Pelaz A, Rodrigo JP, Shah JP, Nixon IJ, Hartl DM, Robbins KT, et al. 
Recurrent Differentiated Thyroid Cancer: The Current Treatment Options. 
Cancers (Basel). 2023 May 10;15(10):2692. doi:10.3390/cancers15102692 

13. Voinea IA, Petrova E, Dumitru N, Cocoloș A, Ioachim D, Goldstein AL, et 
al. Pathogenesis and Management Strategies in Radioiodine-Refractory 
Differentiated Thyroid Cancer: From Molecular Mechanisms Toward 
Therapeutic Approaches: A Comprehensive Review. J Clin Med. 2024 Nov 
26;13(23):7161. doi:10.3390/jcm13237161 

14. Cantonero C, Sánchez-Collado J, Lopez JJ, Salido GM, Rosado JA, Redondo 
PC. Arachidonic Acid Attenuates Cell Proliferation, Migration and Viability 
by a Mechanism Independent on Calcium Entry. Int J Mol Sci. 2020 May 
7;21(9):3315. doi:10.3390/ijms21093315 

15. Tallima H, El Ridi R. Mechanisms of Arachidonic Acid In Vitro Tumoricidal 
Impact. Molecules. 2023 Feb 11;28(4):1727. 
doi:10.3390/molecules28041727 

16. Liu Q, Zhang Y, Zhao H, Yao X. Increased Epoxyeicosatrienoic Acids and 
Hydroxyeicosatetraenoic Acids After Treatment of Iodide Intake Adjustment 
and 1,25-Dihydroxy-Vitamin D3 Supplementation in High Iodide Intake–
Induced Hypothyroid Offspring Rats. Front Physiol. 2021 Jul 26;12. 
doi:10.3389/fphys.2021.669652 

17. Xia Q, Gao W, Yang J, Xing Z, Ji Z. The deregulation of arachidonic acid 
metabolism in ovarian cancer. Front Oncol. 2024 May 2;14. 
doi:10.3389/fonc.2024.1381894 

18. Nava-Villalba M, Aceves C. 6-Iodolactone, key mediator of antitumoral 
properties of iodine. Prostaglandins Other Lipid Mediat. 2014 Aug;112:27–
33. doi:10.1016/j.prostaglandins.2014.07.001 

19. Boeynaems JM, Hubbard WC. Transformation of arachidonic acid into an 
iodolactone by the rat thyroid. J Biol Chem. 1980 Oct 10;255(19):9001–4. 
PubMed PMID: 7410405. 

20. Rodríguez-Castelán J, Delgado-González E, Rodríguez-Benítez E, Castelán 
F, Cuevas-Romero E, Anguiano B, et al. Preventive Effect of Molecular 
Iodine in Pancreatic Disorders from Hypothyroid Rabbits. Int J Mol Sci. 
2023 Oct 5;24(19):14903. doi:10.3390/ijms241914903 

21. Sularz O, Koronowicz A, Smoleń S, Boycott C, Stefanska B. Iodine-
Biofortified Lettuce Can Promote Mitochondrial Dependent Pathway of 
Apoptosis in Human Gastrointestinal Cancer Cells. Int J Mol Sci. 2023 Jun 
7;24(12):9869. doi:10.3390/ijms24129869 

22. Lee K, Anastasopoulou C, Chandran C, Cassaro S. Thyroid Cancer. 2025. 
PubMed PMID: 29083690. 



 

Fakultas Kedokteran Universitas Andalas 47 

23. Jung CK, Bychkov A, Kakudo K. Update from the 2022 World Health 
Organization Classification of Thyroid Tumors: A Standardized Diagnostic 
Approach. Endocrinol Metab. 2022 Oct 31;37(5):703–18. 
doi:10.3803/EnM.2022.1553 

24. Liu Y, Wang J, Hu X, Pan Z, Xu T, Xu J, et al. Radioiodine therapy in 
advanced differentiated thyroid cancer: Resistance and overcoming strategy. 
Drug Resist Updat. 2023 May;68:100939. doi:10.1016/j.drup.2023.100939 

25. Hamidi S, Hofmann MC, Iyer PC, Cabanillas ME, Hu MI, Busaidy NL, et 
al. Review article: new treatments for advanced differentiated thyroid 
cancers and potential mechanisms of drug resistance. Front Endocrinol 
(Lausanne). 2023 Jun 26;14. doi:10.3389/fendo.2023.1176731 

26. Forma A, Kłodnicka K, Pająk W, Flieger J, Teresińska B, Januszewski J, et 
al. Thyroid Cancer: Epidemiology, Classification, Risk Factors, Diagnostic 
and Prognostic Markers, and Current Treatment Strategies. Int J Mol Sci. 
2025 May 28;26(11):5173. doi:10.3390/ijms26115173 

27. Ayni TN, Agustina H, Hernowo BS, Koesoemah REAS, Azhar Y. 
Clinicopathological Characteristic of Radioactive Iodine-Refractory 
Differentiated Thyroid Carcinoma at Dr. Hasan Sadikin Hospital 2016-2021. 
Majalah Patologi Indonesia. 2024 Jan 31;33(1). doi:10.55816/mpi.v33i1.606 

28. Volpe F, Nappi C, Zampella E, Di Donna E, Maurea S, Cuocolo A, et al. 
Current Advances in Radioactive Iodine-Refractory Differentiated Thyroid 
Cancer. Curr Oncol. 2024 Jul 3;31(7):3870–84. 
doi:10.3390/curroncol31070286 

29. Milanesi A, Brent GA. Iodine and Thyroid Hormone Synthesis, Metabolism, 
and Action. In: Molecular, Genetic, and Nutritional Aspects of Major and 
Trace Minerals. Elsevier; 2017. p. 143–50. doi:10.1016/B978-0-12-802168-
2.00012-9 

30. Sorrenti S, Baldini E, Pironi D, Lauro A, D’Orazi V, Tartaglia F, et al. Iodine: 
Its Role in Thyroid Hormone Biosynthesis and Beyond. Nutrients. 2021 Dec 
14;13(12):4469. doi:10.3390/nu13124469 

31. Aceves C, Mendieta I, Anguiano B, Delgado-González E. Molecular Iodine 
Has Extrathyroidal Effects as an Antioxidant, Differentiator, and 
Immunomodulator. Int J Mol Sci. 2021 Jan 27;22(3):1228. 
doi:10.3390/ijms22031228 

32. Arroyo-Helguera O, Rojas E, Delgado G, Aceves C. Signaling pathways 
involved in the antiproliferative effect of molecular iodine in normal and 
tumoral breast cells: evidence that 6-iodolactone mediates apoptotic effects. 
Endocr Relat Cancer. 2008 Sep 10;15(4):1003–11. doi:10.1677/ERC-08-
0125 



 

Fakultas Kedokteran Universitas Andalas 48 

33. Aranda N, Sosa S, Delgado G, Aceves C, Anguiano B. Uptake and 
antitumoral effects of iodine and 6‐iodolactone in differentiated and 
undifferentiated human prostate cancer cell lines. Prostate. 2013 Jan 
10;73(1):31–41. doi:10.1002/pros.22536 

34. Nava-Villalba M, Nuñez-Anita RE, Bontempo A, Aceves C. Activation of 
peroxisome proliferator-activated receptor gamma is crucial for antitumoral 
effects of 6-iodolactone. Mol Cancer. 2015 Dec 17;14(1):168. 
doi:10.1186/s12943-015-0436-8 

35. Panneels V, Juvenal G, Boeynaems JM, Dumont JE, Van Sande J. Iodide 
Effects on the Thyroid. In: Comprehensive Handbook of Iodine. Elsevier; 
2009. p. 303–14. doi:10.1016/B978-0-12-374135-6.00032-7 

36. Liza Meutia Sari. APOPTOSIS: MEKANISME MOLEKULER 
KEMATIAN SEL. Cakradonya Dent J. 2023;10(2). 

37. Ibrahim A, Kareem M, Al-Noor T, Al-Muhimeed T, AlObaid A, Albukhaty 
S, et al. Pt(II)-Thiocarbohydrazone Complex as Cytotoxic Agent and 
Apoptosis Inducer in Caov-3 and HT-29 Cells through the P53 and Caspase-
8 Pathways. Pharmaceuticals. 2021 May 26;14(6):509. 
doi:10.3390/ph14060509 

38. Fadilla Z, Ketut Ngurah Ardiawan M, Eka Sari Karimuddin Abdullah M, 
Jannah Ummul Aiman M, Hasda S. Metodologi Penelitian Kuantitatif 
[Internet]. Diakses dari http://penerbitzaini.com pada tanggal 20 Mei 2025. 

39. Gärtner R, Rank P, Ander B. The role of iodine and δ-iodolactone in growth 
and apoptosis of malignant thyroid epithelial cells and breast cancer cells. 
Hormones (Athens). 2010 Jan 1;9(1):60–6. doi:10.14310/horm.2002.1254 

40. Vogler M, Braun Y, Smith VM, Westhoff MA, Pereira RS, Pieper NM, et al. 
The BCL2 family: from apoptosis mechanisms to new advances in targeted 
therapy. Signal Transduct Target Ther. 2025 Mar 21;10(1):91. 
doi:10.1038/s41392-025-02176-0 

  
  

http://penerbitzaini.com/

	PENGESAHAN PENGUJI
	KATA PENGANTAR
	DAFTAR ISI
	DAFTAR TABEL
	DAFTAR GAMBAR
	DAFTAR SINGKATAN
	DAFTAR LAMPIRAN
	BAB 1  PENDAHULUAN
	1.1 Latar Belakang
	1.2 Rumusan Masalah
	1.3 Tujuan Penelitian
	1.3.1 Tujuan Umum
	1.3.2 Tujuan Khusus

	1.4 Manfaat Penelitian
	1.4.1 Bagi Peneliti
	1.4.2 Bagi Klinisi
	1.4.3 Bagi Perkembangan Ilmu Pengetahuan


	BAB 2  TINJAUAN PUSTAKA
	2.1 Karsinoma Tiroid Papiler
	2.1.1 Definisi
	2.1.2 Patogenesis dan Patofisiologi
	2.1.3 Tata Laksana
	2.1.4 Karsinoma Tiroid Berdiferensiasi Refrakter Iodium Radioaktif (RAIR-DTC)

	2.2 Iodida
	2.2.1 Efek Iodida pada Kelenjar Tiroid
	2.2.2 Mekanisme Iodida dalam Induksi Apoptosis

	2.3 Asam Arakidonat
	2.4 6-iodolakton
	2.4.1 Definisi
	2.4.2 6-iodolakton dalam Induksi Apoptosis

	2.5 Kerangka Teori

	BAB 3  KERANGKA KONSEPTUAL DAN HIPOTESIS PENELITIAN
	3.1 Kerangka Konseptual Penelitian
	3.2 Hipotesis

	BAB 4  METODE PENELITIAN
	4.1 Jenis Penelitian
	4.2 Lokasi dan Waktu Penelitian
	4.3 Populasi, Sampel, Besar Sampel, dan Teknik Pengambilan Sampel
	4.3.1 Populasi
	4.3.2 Sampel
	4.3.3 Besar Sampel
	4.3.4 Teknik Pengambilan Sampel
	4.3.5 Kriteria Inklusi
	4.3.6 Kriteria Eksklusi

	4.4 Variabel Penelitian dan Definisi Operasional
	4.4.1 Klasifikasi Variabel
	4.4.2 Definisi Operasional

	4.5 Bahan Penelitian
	4.6 Prosedur Penelitian
	4.6.1 Cell Line Karsinoma Tiroid Papiler
	Penelitian menggunakan cell line karsinoma tiroid BCPAP yang akan diperbanyak/dikultur pada media RPMI 1640 yang dicampur dengan 10% fetal bovine serum (FBS) untuk merangsang pertumbuhan, 1,5 mL/100 mL penisilin-strepromisin sebagai antibakteri, 2 mM ...
	4.6.2 MTT Assay dan Perhitungan IC50
	4.6.3 Pemberian 6-Iodolakton Dosis IC50 dan Uji Apoptosis dengan Metode Double Staining

	4.7 Analisis Data
	4.8 Alur Penelitian

	BAB 5  HASIL PENELITIAN
	5.1 Dosis IC50 6-Iodolakton pada Cell Line Karsinoma Tiroid Papiler
	5.2 Uji Apoptosis dengan Metode Double Staining
	5.2.1 Gambaran Morfologi Sel
	5.2.2 Persentase Apoptosis yang Diinduksi oleh 6-Iodolakton


	BAB 6  PEMBAHASAN
	Penelitian bertujuan untuk mengetahui peran 6-iodolakton terhadap induksi apoptosis pada cell line karsinoma tiroid papiler dengan cara meneliti dosis 6-iodolakton yang dapat menginduksi apoptosis serta menganalisis gambaran apoptosis yang diinduksi o...
	6.1 Dosis IC50 6-Iodolakton (6-IL) yang Dapat Menginduksi Apoptosis pada Cell Line Karsinoma Tiroid Papiler
	6.2 Peran 6-Iodolakton (6-IL) terhadap Induksi Apoptosis pada Cell Line Karsinoma Tiroid Papiler
	6.3 Keterbatasan Penelitian
	6.4 Kelebihan Penelitian

	BAB 7
	7.1 Kesimpulan
	7.2 Saran

	DAFTAR PUSTAKA
	LAMPIRAN

