
 

58 
 

DAFTAR PUSTAKA 

Afrouzan H., Tahghighi A., Zakeri S. & Es-haghi A. 2018. Chemical Composition 

and Antimicrobial Activities of Iranian Propolis. Iranian biomedical journal 

22 (1): 50–65. https://doi.org/10.22034/ibj.22.1.50 

Ahmad S.I. (ed.) 2017. Ultraviolet Light in Human Health, Diseases and 

Environment. Springer International Publishing, Cham. 

Alday E., Valencia D., Carreño A.L., Picerno P., Piccinelli A.L., Rastrelli L., 

Robles-Zepeda R., Hernandez J. & Velazquez C. 2015. Apoptotic induction 

by pinobanksin and some of its ester derivatives from Sonoran propolis in a 

B-cell lymphoma cell line. Chemico-Biological Interactions 242: 35–44. 

https://doi.org/10.1016/j.cbi.2015.09.013 

Amaravadi R.K. & Thompson C.B. 2007. The Roles of Therapy-Induced 

Autophagy and Necrosis in Cancer Treatment. Clinical Cancer Research 13 

(24): 7271–7279. https://doi.org/10.1158/1078-0432.CCR-07-1595 

Apodiakou A. & Hoefgen R. 2023. New insights into the regulation of plant 

metabolism by O -acetylserine: sulfate and beyond. Journal of Experimental 

Botany 74 (11): 3361–3378. https://doi.org/10.1093/jxb/erad124 

Ariyanto D.P., Agustina A. & Widiyanto W. 2021. Budidaya Lebah Klanceng 

sebagai Ekonomi Alternatif Masyarakat Sekitar KHDTK Gunung Bromo 

UNS. PRIMA: Journal of Community Empowering and Services 5 (1): 84–90. 

https://doi.org/10.20961/prima.v5i1.45231 

Arsad H., Mohamad Zain N.N., Zafirah Ismail N. & Mizwaruddin Sidek M. 2019. 

Cytotoxicity activity of Christia vespertilionis leaves extracts against HeLa 

cells and the detection of compounds by GC-MS. Journal of Biological & 

Scientific Opinion 7 (6): 71–78. https://doi.org/10.7897/2321-6328.076116 

Asimu A.Y., Batagarawa S.M., Gwaram N.S., Salga M.S., Sani A. & Musa A. 

2024. Extraction of reducing sugars from biomass and conversion to bioactive 

fatty acid esters using [cu-BDC@SIO2] as catalyst and its docking studies. 

Science World Journal 19 (2): 390–402. https://doi.org/10.4314/swj.v19i2.15 

Astawa I.K.P., Arsana I.N. & Wahyudi I.W. 2023. Daya hambat madu lebah 

klanceng (Trigona laeviceps) terhadap pertumbuhan bakteri Escherichia coli. 

Jurnal Widya Biologi 13 (2): 72–82. 

https://doi.org/10.32795/widyabiologi.v13i02.3566 

Balik K., Matulewicz K., Modrakowska P., Kozłowska J., Montane X., Tylkowski 

B. & Bajek A. 2022. Advanced cell culture techniques for cancer research. 

Physical Sciences Reviews 7 (12): 1421–1441. https://doi.org/10.1515/psr-

2019-0059 

Barr M.P. 2023. Developing an In Vitro Isogenic Model of Chemotherapy-

Resistant Lung Cancer. In: Movia D. & Prina-Mello A. (ed.) Cancer Cell 

Culture: Methods and Protocols: 153–163. Springer, New York. 

Bartelink H., Rubens R.D., van der Schueren E. & Sylvester R. 1997. Hormonal 

therapy prolongs survival in irradiated locally advanced breast cancer: a 
European Organization for Research and Treatment of Cancer Randomized 

Phase III Trial. Journal of Clinical Oncology 15 (1): 207–215. 

https://doi.org/10.1200/JCO.1997.15.1.207 

Begnini K.R., Moura de Leon P.M., Thurow H., Schultze E., Campos V.F., Martins 

Rodrigues F., Borsuk S., Dellagostin O.A., Savegnago L., Roesch-Ely M., 

Moura S., Padilha F.F., Collares T., Pêgas Henriques J.A. & Seixas F.K. 2014. 

Sitotoksisitas dan Induksi Apoptosis Kombinasi Perlakuan Radiasi UV dan Propolis Tetragonula
laeviceps (Smith, 1857) terhadap Sel Kanker Payudara T-47D
Vincencio Valdy Putra Sasangka, Drs. Ignatius Sudaryadi, M.Kes.; Dr.biol.hom. Nastiti Wijayanti, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

59 
 

Brazilian Red Propolis Induces Apoptosis-Like Cell Death and Decreases 

Migration Potential in Bladder Cancer Cells. Evidence-Based Complementary 

and Alternative Medicine 2014: 1–13. https://doi.org/10.1155/2014/639856 

Behera P. & Balaji S. 2021. The forgotten sugar: A review on multifarious 

applications of melezitose. Carbohydrate Research 500: 108248. 

https://doi.org/10.1016/j.carres.2021.108248 

Beloribi-Djefaflia S., Vasseur S. & Guillaumond F. 2016. Lipid metabolic 

reprogramming in cancer cells. Oncogenesis 5 (1): e189–e189. 

https://doi.org/10.1038/oncsis.2015.49 

Bonamigo T., Campos J.F., Alfredo T.M., Balestieri J.B.P., Cardoso C.A.L., 

Paredes-Gamero E.J., de Picoli Souza K. & dos Santos E.L. 2017. Antioxidant, 

Cytotoxic, and Toxic Activities of Propolis from Two Native Bees in Brazil: 

Scaptotrigona depilis and Melipona quadrifasciata anthidioides. Oxidative 

Medicine and Cellular Longevity 2017 (1): 1038153. 

https://doi.org/10.1155/2017/1038153 

Boogerd W., Dorresteijn L.D.A., van der Sande J.J., de Gast G.C. & Bruning P.F. 

2000. Response of leptomeningeal metastases from breast cancer to hormonal 

therapy. Neurology 55 (1): 117–119. https://doi.org/10.1212/WNL.55.1.117 

Britt K.L., Cuzick J. & Phillips K.-A. 2020. Key steps for effective breast cancer 

prevention. Nature Reviews Cancer 20 (8): 417–436. 

https://doi.org/10.1038/s41568-020-0266-x 

Burdall S.E., Hanby A.M., Lansdown M.R. & Speirs V. 2003. Breast cancer cell 

lines: friend or foe? Breast Cancer Research 5 (2): 89. 

https://doi.org/10.1186/bcr577 

Büyükköroğlu G., Abbasoğlu D. & Hızel C. 2014. Breast Cancer Gene Therapy. 

In: Barh D. (ed.) Omics Approaches in Breast Cancer: 519–534. Springer 

India, New Delhi. 

Cavanaugh P. & Haier J. 2007. Basic Tissue and Cell Culture in Cancer Research. 

In: Alison M., Hall P.A., Gooderham N.J., Weiss L.M., Haier J., Lemoine N.R. 

& Tempero M.A. (ed.) The Cancer Handbook. Wiley, Hoboken. 

Chakravarty M., Ganguli P., Murahari M., Sarkar R.R., Peters G.J. & Mayur Y.C. 

2021. Study of Combinatorial Drug Synergy of Novel Acridone Derivatives 

With Temozolomide Using in-silico and in-vitro Methods in the Treatment of 

Drug-Resistant Glioma. Frontiers in Oncology 11 (625899): 1–19. 

https://doi.org/10.3389/fonc.2021.625899 

Chen C.-N., Wu C.-L. & Lin J.-K. 2004. Propolin C from propolis induces 

apoptosis through activating caspases, Bid and cytochrome c release in human 

melanoma cells. Biochemical Pharmacology 67 (1): 53–66. 

https://doi.org/10.1016/j.bcp.2003.07.020 

Chen S., Wang K. & Wang Q. 2024. Mannose: A Promising Player in Clinical and 

Biomedical Applications. Current Drug Delivery 21 (11): 1435–1444. 

https://doi.org/10.2174/0115672018275954231220101637 

Choudhari M.K., Haghniaz R., Rajwade J.M. & Paknikar K.M. 2013. Anticancer 

Activity of Indian Stingless Bee Propolis: An In Vitro Study. Evidence-Based 

Complementary and Alternative Medicine 2013: 1–10. 

https://doi.org/10.1155/2013/928280 

Christian S.L. (ed.) 2022. Cancer Cell Biology: Methods and Protocols. Springer 

US, New York, NY. 

Sitotoksisitas dan Induksi Apoptosis Kombinasi Perlakuan Radiasi UV dan Propolis Tetragonula
laeviceps (Smith, 1857) terhadap Sel Kanker Payudara T-47D
Vincencio Valdy Putra Sasangka, Drs. Ignatius Sudaryadi, M.Kes.; Dr.biol.hom. Nastiti Wijayanti, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

60 
 

Coughlin S.S. & Ekwueme D.U. 2009. Breast cancer as a global health concern. 

Cancer Epidemiology 33 (5): 315–318. 

https://doi.org/10.1016/j.canep.2009.10.003 

Cushman M., Nagarathnam D., Gopal D., Chakraborti A.K., Lin C.M. & Hamel E. 

1991. Synthesis and evaluation of stilbene and dihydrostilbene derivatives as 

potential anticancer agents that inhibit tubulin polymerization. Journal of 

Medicinal Chemistry 34 (8): 2579–2588. 

https://doi.org/10.1021/jm00112a036 

Dai X., Cheng H., Bai Z. & Li J. 2017. Breast Cancer Cell Line Classification and 

Its Relevance with Breast Tumor Subtyping. Journal of Cancer 8 (16): 3131–

3141. https://doi.org/10.7150/jca.18457 

DeMeester K.E., Liang H., Zhou J., Wodzanowski K.A., Prather B.L., Santiago 

C.C. & Grimes C.L. 2019. Metabolic Incorporation of N ‐Acetyl Muramic 

Acid Probes into Bacterial Peptidoglycan. Current Protocols in Chemical 

Biology 11 (4): e74. https://doi.org/10.1002/cpch.74 

Deng Y.-L., Liu R., Cai Z.-D., Han Z.-D., Feng Y.-F., Cai S.-H., Chen Q.-B., Zhu 

J.-G. & Zhong W.-D. 2022. Mannose inhibits the growth of prostate cancer 

through a mitochondrial mechanism. Asian Journal of Andrology 24 (5): 540–

548. https://doi.org/10.4103/aja2021104 

Dings R., Miller M., Griffin R. & Mayo K. 2018. Galectins as Molecular Targets 

for Therapeutic Intervention. International Journal of Molecular Sciences 19 

(3): 905. https://doi.org/10.3390/ijms19030905 

Doonan F. & Cotter T.G. 2008. Morphological assessment of apoptosis. Methods 

44 (3): 200–204. https://doi.org/10.1016/j.ymeth.2007.11.006 

Du X., Klaschik K., Mallmann P., Isachenko E., Rahimi G., Zhao Y., Bruns C. & 

Isachenko V. 2018. An Experimental Model of Breast Cancer Cells: 

Informative Protocol for In Vitro Culture. Anticancer Research 38 (11): 6237–

6245. https://doi.org/10.21873/anticanres.12979 

Duca A., Sturza A., Moacă E.-A., Negrea M., Lalescu V.-D., Lungeanu D., 

Dehelean C.-A., Muntean D.-M. & Alexa E. 2019. Identification of 

Resveratrol as Bioactive Compound of Propolis from Western Romania and 

Characterization of Phenolic Profile and Antioxidant Activity of Ethanolic 

Extracts. Molecules 24 (18): 3368. 

https://doi.org/10.3390/molecules24183368 

Durling L.J.K., Busk L. & Hellman B.E. 2009. Evaluation of the DNA damaging 

effect of the heat-induced food toxicant 5-hydroxymethylfurfural (HMF) in 

various cell lines with different activities of sulfotransferases. Food and 

Chemical Toxicology 47 (4): 880–884. 

https://doi.org/10.1016/j.fct.2009.01.022 

ECACC 2018. Fundamental Techniques in Cell Culture: Laboratory Handbook. 

4th ed. Merck, Darmstadt. 

Elumalai P., Muninathan N., Megalatha S.T., Suresh A., Kumar K.S., Jhansi N., 

Kalaivani K. & Krishnamoorthy G. 2022. An Insight into Anticancer Effect of 

Propolis and Its Constituents: A Review of Molecular Mechanisms. Evidence-

Based Complementary and Alternative Medicine 2022: 1–14. 

https://doi.org/10.1155/2022/5901191 

Endo S., Hoshi M., Matsunaga T., Inoue T., Ichihara K. & Ikari A. 2018. Autophagy 

inhibition enhances anticancer efficacy of artepillin C, a cinnamic acid 

Sitotoksisitas dan Induksi Apoptosis Kombinasi Perlakuan Radiasi UV dan Propolis Tetragonula
laeviceps (Smith, 1857) terhadap Sel Kanker Payudara T-47D
Vincencio Valdy Putra Sasangka, Drs. Ignatius Sudaryadi, M.Kes.; Dr.biol.hom. Nastiti Wijayanti, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

61 
 

derivative in Brazilian green propolis. Biochemical and Biophysical Research 

Communications 497 (1): 437–443. 

https://doi.org/10.1016/j.bbrc.2018.02.105 

Esebua M. 2013. Histopathology and Grading of Breast Cancer. In: Schatten H. 

(ed.) Cell and Molecular Biology of Breast Cancer: 1–27. Humana Press, 

Totowa, NJ. 

Ferlay J., Laversanne M., Ervik M., Lam F., Colombet M., Mery L., Piñeros M., 

Znaor A., Soerjomataram I. & Bray F. 2024. Global Cancer Observatory: 

Cancer Tomorrow (version 1.1). Tersedia pada https://gco.iarc.fr/tomorrow 

[Diakses 16 Apr 2024]. 

Ferreira L.M. de M.C., Souza P.D.Q. de, Pereira R.R., da Silva E.O., Barbosa 

W.L.R., Silva-Júnior J.O.C., Converti A. & Ribeiro-Costa R.M. 2024. 

Preliminary Study on the Chemical and Biological Properties of Propolis 

Extract from Stingless Bees from the Northern Region of Brazil. Processes 12 

(4): 700. https://doi.org/10.3390/pr12040700 

Fiume M.M., Bergfeld W.F., Belsito D. V., Hill R.A., Klaassen C.D., Liebler D.C., 

Marks J.G., Shank R.C., Slaga T.J., Snyder P.W. & Heldreth B. 2022. 

Amended Safety Assessment of Triglycerides as Used in Cosmetics. 

International Journal of Toxicology 41 (3_suppl): 22–68. 

https://doi.org/10.1177/10915818221123790 

Forbes M., Kempa R., Mastrobuoni G., Rayman L., Pietzke M., Bayram S., Arlt B., 

Spruessel A., Deubzer H.E. & Kempa S. 2024. L-Glyceraldehyde Inhibits 

Neuroblastoma Cell Growth via a Multi-Modal Mechanism on Metabolism 

and Signaling. Cancers 16 (9): 1664. 

https://doi.org/10.3390/cancers16091664 

Fraguas-Sánchez A.I., Martín-Sabroso C., Fernández-Carballido A. & Torres-

Suárez A.I. 2019. Current status of nanomedicine in the chemotherapy of 

breast cancer. Cancer Chemotherapy and Pharmacology 84 (4): 689–706. 

https://doi.org/10.1007/s00280-019-03910-6 

Freshney R.I. 2010. Culture of Animal Cells: A Manual of Basic Technique and 

Specialized Applications. 6th ed. John Wiley & Sons, Hoboken. 

Frión-Herrera Y., Díaz-García A., Ruiz-Fuentes J., Rodríguez-Sánchez H. & 

Sforcin J.M. 2019. The cytotoxic effects of propolis on breast cancer cells 

involve PI3K/Akt and ERK1/2 pathways, mitochondrial membrane potential, 

and reactive oxygen species generation. Inflammopharmacology 27 (5): 1081–

1089. https://doi.org/10.1007/s10787-018-0492-y 

Gentile M., Latonen L. & Laiho M. 2003. Cell cycle arrest and apoptosis provoked 

by UV radiation-induced DNA damage are transcriptionally highly divergent 

responses. Nucleic Acids Research 31 (16): 4779–4790. 

https://doi.org/10.1093/nar/gkg675 

Geraghty R.J., Capes-Davis A., Davis J.M., Downward J., Freshney R.I., Knezevic 

I., Lovell-Badge R., Masters J.R.W., Meredith J., Stacey G.N., Thraves P. & 

Vias M. 2014. Guidelines for the use of cell lines in biomedical research. 

Giri G.F., Danielli M., Marinelli R.A. & Spanevello R.A. 2016. Cytotoxic effect of 

levoglucosenone and related derivatives against human hepatocarcinoma cell 

lines. Bioorganic & Medicinal Chemistry Letters 26 (16): 3955–3957. 

https://doi.org/10.1016/j.bmcl.2016.07.007 

Gonzalez P.S., O’Prey J., Cardaci S., Barthet V.J.A., Sakamaki J., Beaumatin F., 

Sitotoksisitas dan Induksi Apoptosis Kombinasi Perlakuan Radiasi UV dan Propolis Tetragonula
laeviceps (Smith, 1857) terhadap Sel Kanker Payudara T-47D
Vincencio Valdy Putra Sasangka, Drs. Ignatius Sudaryadi, M.Kes.; Dr.biol.hom. Nastiti Wijayanti, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

62 
 

Roseweir A., Gay D.M., Mackay G., Malviya G., Kania E., Ritchie S., Baudot 

A.D., Zunino B., Mrowinska A., Nixon C., Ennis D., Hoyle A., Millan D., 

McNeish I.A., Sansom O.J., Edwards J. & Ryan K.M. 2018. Mannose impairs 

tumour growth and enhances chemotherapy. Nature 563 (7733): 719–723. 

https://doi.org/10.1038/s41586-018-0729-3 

Gorrini C. & Mak T.W. 2017. Fundamental Pathways in Breast Cancer 2: 

Maintenance of Genomic Stability. In: Veronesi U., Goldhirsch A., Veronesi 

P., Gentilini O.D. & Leonardi M.C. (ed.) Breast Cancer: 13–17. Springer 

International Publishing, Cham. 

Granados-López A.J., Manzanares-Acuña E., López-Hernández Y., Castañeda-

Delgado J.E., Fraire-Soto I., Reyes-Estrada C.A., Gutiérrez-Hernández R. & 

López J.A. 2021. UVB Inhibits Proliferation, Cell Cycle and Induces 

Apoptosis via p53, E2F1 and Microtubules System in Cervical Cancer Cell 

Lines. International Journal of Molecular Sciences 22 (10): 5197. 

https://doi.org/10.3390/ijms22105197 

de Gruijl F.R., van Kranen H.J. & Mullenders L.H.. 2001. UV-induced DNA 

damage, repair, mutations and oncogenic pathways in skin cancer. Journal of 

Photochemistry and Photobiology B: Biology 63 (1–3): 19–27. 

https://doi.org/10.1016/S1011-1344(01)00199-3 

Gull M. & Pasek M.A. 2021. The Role of Glycerol and Its Derivatives in the 

Biochemistry of Living Organisms, and Their Prebiotic Origin and 

Significance in the Evolution of Life. Catalysts 11 (1): 86. 

https://doi.org/10.3390/catal11010086 

Hanslick J.L., Lau K., Noguchi K.K., Olney J.W., Zorumski C.F., Mennerick S. & 

Farber N.B. 2009. Dimethyl sulfoxide (DMSO) produces widespread 

apoptosis in the developing central nervous system. Neurobiology of Disease 

34 (1): 1–10. https://doi.org/10.1016/j.nbd.2008.11.006 

Harbeck N., Penault-Llorca F., Cortes J., Gnant M., Houssami N., Poortmans P., 

Ruddy K., Tsang J. & Cardoso F. 2019. Breast cancer. Nature Reviews Disease 

Primers 5 (1): 66. https://doi.org/10.1038/s41572-019-0111-2 

Hasan A., Mangunwidjaja D., Sunarti T., Suparno O. & Setiyono A. 2014. 

Investigating the antioxidant and anticytotoxic activities of propolis collected 

from five regions of Indonesia and their abilities to induce apoptosis. Emirates 

Journal of Food and Agriculture 26 (5): 390–398. 

https://doi.org/10.9755/ejfa.v26i5.16549 

Hermansyah D., Zulhendri F., Perera C.O., Firsty N.N., Chandrasekaran K., 

Abdulah R., Herman H. & Lesmana R. 2022. The Potential Use of Propolis as 

an Adjunctive Therapy in Breast Cancers. Integrative Cancer Therapies 21: 

153473542210968. https://doi.org/10.1177/15347354221096868 

Herrero M., Castro-Puyana M., Rocamora-Reverte L., Ferragut J.A., Cifuentes A. 

& Ibáñez E. 2012. Formation and relevance of 5-hydroxymethylfurfural in 

bioactive subcritical water extracts from olive leaves. Food Research 

International 47 (1): 31–37. https://doi.org/10.1016/j.foodres.2012.01.008 

Hiramoto K., Nasuhara A., Michikoshi K., Kato T. & Kikugawa K. 1997. DNA 

strand-breaking activity and mutagenicity of 2,3-dihydro-3,5-dihydroxy-6-

methyl-4H-pyran-4-one (DDMP), a Maillard reaction product of glucose and 

glycine. Mutation Research/Genetic Toxicology and Environmental 

Mutagenesis 395 (1): 47–56. https://doi.org/10.1016/S1383-5718(97)00141-1 

Sitotoksisitas dan Induksi Apoptosis Kombinasi Perlakuan Radiasi UV dan Propolis Tetragonula
laeviceps (Smith, 1857) terhadap Sel Kanker Payudara T-47D
Vincencio Valdy Putra Sasangka, Drs. Ignatius Sudaryadi, M.Kes.; Dr.biol.hom. Nastiti Wijayanti, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

63 
 

Hochheim S., Guedes A., Faccin-Galhardi L., Rechenchoski D.Z., Nozawa C., 

Linhares R.E., Filho H.H. da S., Rau M., Siebert D.A., Micke G. & Cordova 

C.M.M. de 2019. Determination of phenolic profile by HPLC–ESI-MS/MS, 

antioxidant activity, in vitro cytotoxicity and anti-herpetic activity of propolis 

from the Brazilian native bee Melipona quadrifasciata. Revista Brasileira de 

Farmacognosia 29 (3): 339–350. https://doi.org/10.1016/j.bjp.2018.12.010 

Hsiao Y.-P., Huang H.-L., Lai W.-W., Chung J.-G. & Yang J.-H. 2009. 

Antiproliferative effects of lactic acid via the induction of apoptosis and cell 

cycle arrest in a human keratinocyte cell line (HaCaT). Journal of 

Dermatological Science 54 (3): 175–184. 

https://doi.org/10.1016/j.jdermsci.2009.02.012 

Itoh J. & Itoh Y. 2022. A New Drug-Free Cancer Therapy Using Ultraviolet Pulsed 

Irradiation. PDT (PhotoDynamic Therapy) to PPT (Pulsed Photon Therapy). 

Frontiers in Bioscience-Scholar 14 (4): 27. 

https://doi.org/10.31083/j.fbs1404027 

Jusril N., Mohd K., Abd Mutalib N. & Mohd Badiazaman A. 2024. Chemical 

composition and pharmacological aspects of Malaysian stingless bee propolis: 

An up‑to‑date systematic review. Biomedical Reports 22 (1): 9. 

https://doi.org/10.3892/br.2024.1887 

Kamiya T., Nishihara H., Hara H. & Adachi T. 2012. Ethanol Extract of Brazilian 

Red Propolis Induces Apoptosis in Human Breast Cancer MCF-7 Cells 

through Endoplasmic Reticulum Stress. Journal of Agricultural and Food 

Chemistry 60 (44): 11065–11070. https://doi.org/10.1021/jf303004n 

Kapałczyńska M., Kolenda T., Przybyła W., Zajączkowska M., Teresiak A., Filas 

V., Ibbs M., Bliźniak R., Łuczewski Ł. & Lamperska K. 2018. 2D and 3D cell 

cultures – a comparison of different types of cancer cell cultures. Archives of 

Medical Science 14 (4): 910–919. https://doi.org/10.5114/aoms.2016.63743 

Katkeviciute E., Bircher A., Sanchez R., Schwill M., Dorst A., Morsy Y., Conde J., 

Zamboni N., Gademann K., Scharl M. & Montalban-Arques A. 2025. 

Bacteria-derived 3-hydroxydodecanoic acid induces a potent anti-tumor 

immune response via the GPR84 receptor. Cell Reports 44 (3): 115357. 

https://doi.org/10.1016/j.celrep.2025.115357 

Kemenkes RI 2017. Farmakope Herbal Indonesia. 2nd Edisi. Kementrian 

Kesehatan RI, Jakarta. 

Kemmer G. & Keller S. 2010. Nonlinear least-squares data fitting in Excel 

spreadsheets. Nature Protocols 5 (2): 267–281. 

https://doi.org/10.1038/nprot.2009.182 

Kim J.A., Jang J.-H. & Lee S.-Y. 2021. An Updated Comprehensive Review on 

Vitamin A and Carotenoids in Breast Cancer: Mechanisms, Genetics, 

Assessment, Current Evidence, and Future Clinical Implications. Nutrients 13 

(9): 3162. https://doi.org/10.3390/nu13093162 

King J.D. & White D.C. 1977. Muramic acid as a measure of microbial biomass in 

estuarine and marine samples. Applied and Environmental Microbiology 33 

(4): 777–783. https://doi.org/10.1128/aem.33.4.777-783.1977 

Koç E., Çelik-Uzuner S., Uzuner U. & Çakmak R. 2018. The Detailed Comparison 

of Cell Death Detected by Annexin V-PI Counterstain Using Fluorescence 

Microscope, Flow Cytometry and Automated Cell Counter in Mammalian and 

Microalgae Cells. Journal of Fluorescence 28 (6): 1393–1404. 

Sitotoksisitas dan Induksi Apoptosis Kombinasi Perlakuan Radiasi UV dan Propolis Tetragonula
laeviceps (Smith, 1857) terhadap Sel Kanker Payudara T-47D
Vincencio Valdy Putra Sasangka, Drs. Ignatius Sudaryadi, M.Kes.; Dr.biol.hom. Nastiti Wijayanti, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

64 
 

https://doi.org/10.1007/s10895-018-2306-4 

Kong F., Lee B.H. & Wei K. 2019. 5-Hydroxymethylfurfural Mitigates 

Lipopolysaccharide-Stimulated Inflammation via Suppression of MAPK, NF-

κB and mTOR Activation in RAW 264.7 Cells. Molecules 24 (2): 275. 

https://doi.org/10.3390/molecules24020275 

Krishnaveni M. 2015. Docking, simulation studies of desulphosinigrin – Cyclin 

dependent kinase 2, an anticancer drug target. International Journal of 

Pharmaceutical Sciences Review and Research 30 (2): 115–118. 

Krysko O., Aaes T.L., Kagan V.E., D’Herde K., Bachert C., Leybaert L., 

Vandenabeele P. & Krysko D. V. 2017. Necroptotic cell death in anti‐cancer 

therapy. Immunological Reviews 280 (1): 207–219. 

https://doi.org/10.1111/imr.12583 

Kubina R., Kabała-Dzik A., Dziedzic A., Bielec B., Wojtyczka R., Bułdak R., 

Wyszyńska M., Stawiarska-Pięta B. & Szaflarska-Stojko E. 2015. The Ethanol 

Extract of Polish Propolis Exhibits Anti-Proliferative and/or Pro-Apoptotic 

Effect on HCT 116 Colon Cancer and Me45 Malignant Melanoma Cells In 

Vitro Conditions. Advances in Clinical and Experimental Medicine 24 (2): 

203–212. https://doi.org/10.17219/acem/31792 

Latonen L., Taya Y. & Laiho M. 2001. UV-radiation induces dose-dependent 

regulation of p53 response and modulates p53-HDM2 interaction in human 

fibroblasts. Oncogene 20 (46): 6784–6793. 

https://doi.org/10.1038/sj.onc.1204883 

Leu Y.-W., Yan P.S., Fan M., Jin V.X., Liu J.C., Curran E.M., Welshons W. V., 

Wei S.H., Davuluri R. V., Plass C., Nephew K.P. & Huang T.H.-M. 2004. 

Loss of Estrogen Receptor Signaling Triggers Epigenetic Silencing of 

Downstream Targets in Breast Cancer. Cancer Research 64 (22): 8184–8192. 

https://doi.org/10.1158/0008-5472.CAN-04-2045 

Li H., Cao Z., Wang L., Li J., Cheng X., Tang Y., Xing M. & Yao P. 2023. Chronic 

high-fat diet induces galectin-3 and TLR4 to activate NLRP3 inflammasome 

in NASH. The Journal of Nutritional Biochemistry 112: 109217. 

https://doi.org/10.1016/j.jnutbio.2022.109217 

Li J.J., Weroha S.J., Lingle W.L., Papa D., Salisbury J.L. & Li S.A. 2004. Estrogen 

mediates Aurora-A overexpression, centrosome amplification, chromosomal 

instability, and breast cancer in female ACI rats. Proceedings of the National 

Academy of Sciences 101 (52): 18123–18128. 

https://doi.org/10.1073/pnas.0408273101 

Li W., Qu X.-N., Han Y., Zheng S.-W., Wang J. & Wang Y.-P. 2015. Ameliorative 

Effects of 5-Hydroxymethyl-2-furfural (5-HMF) from Schisandra chinensis 

on Alcoholic Liver Oxidative Injury in Mice. International Journal of 

Molecular Sciences 16 (2): 2446–2457. https://doi.org/10.3390/ijms16022446 

Liao G.-S., Apaya M.K. & Shyur L.-F. 2013. Herbal Medicine and Acupuncture 

for Breast Cancer Palliative Care and Adjuvant Therapy. Evidence-Based 

Complementary and Alternative Medicine 2013: 1–17. 

https://doi.org/10.1155/2013/437948 

Librán-Pérez M., Pereiro P., Figueras A. & Novoa B. 2019. Antiviral activity of 

palmitic acid via autophagic flux inhibition in zebrafish (Danio rerio). Fish & 

Shellfish Immunology 95: 595–605. https://doi.org/10.1016/j.fsi.2019.10.055 

Loveday R.L., Speirs V., Drew P.J., Kerin M.J., Monson J.R.T. & Greenman J. 

Sitotoksisitas dan Induksi Apoptosis Kombinasi Perlakuan Radiasi UV dan Propolis Tetragonula
laeviceps (Smith, 1857) terhadap Sel Kanker Payudara T-47D
Vincencio Valdy Putra Sasangka, Drs. Ignatius Sudaryadi, M.Kes.; Dr.biol.hom. Nastiti Wijayanti, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

65 
 

2002. Intracellular Flow Cytometric Analysis of Primary Cultured Breast 

Tumor Cells. Cancer Investigation 20 (3): 340–347. 

https://doi.org/10.1081/CNV-120001179 

Ma’ruf N.Q., Antasionasti I., Fatimawali & Tallei T. 2021. Analisis GC-MS ekstrak 

metanol dan N-heksan dari bunga telang (Clitoria ternatea L.). Pharmacon 10 

(2): 857–862. 

Magnani L. & Patten D.K. 2017. Fundamental Pathways in Breast Cancer 3: 

Estrogen Biology. In: Veronesi U., Goldhirsch A., Veronesi P., Gentilini O.D. 

& Leonardi M.C. (ed.) Breast Cancer: 19–26. Springer International 

Publishing, Cham. 

Malathi K., Anbarasu A. & Ramaiah S. 2016. Ethyl Iso-allocholate from a 

Medicinal Rice Karungkavuni Inhibits Dihydropteroate Synthase in 

Escherichia coli: A Molecular Docking and Dynamics Study. Indian Journal 

of Pharmaceutical Sciences 78 (6): 780–788. 

https://doi.org/10.4172/pharmaceutical-sciences.1000184 

Manginstar C.O., Tallei T.E., Salaki C.L., Niode N.J. & Jaya H.K. 2025. Dual anti-

inflammatory and antimicrobial effects of stingless bee propolis on second-

degree burns. Narra J 5 (1): e2359. https://doi.org/10.52225/narra.v5i1.2359 

Mangla B. & Kohli K. 2018. Combination of Natural Agent with Synthetic Drug 

for the Breast Cancer Therapy. International Journal of Drug Development 

and Research 10 (1): 22–26. 

Markalunas E., Arnold D., Funkhouser A., Martin J., Shtutman M., Edenfield W. 

& Blenda A. 2024. Correlation Analysis of Genetic Mutations and Galectin 

Levels in Breast Cancer Patients. Genes 15 (6): 818. 

https://doi.org/10.3390/genes15060818 

Masadah R., Ekawardhani S., Putra R.E., Ikram D. & Faruk M. 2024. Ethanolic 

Extract of Propolis from Tetragonula laeviceps: Selective Cytotoxicity for 

MCF-7 Breast Cancer cells. Pharmacognosy Journal 15 (6): 1177–1180. 

https://doi.org/10.5530/pj.2023.15.213 

Mat Nafi N.E., Md Zin N.B., Pauzi N., Abdul Khadar A.S., Anisava A.R., Mohd 

Badiazaman A.A. & Mohd K.S. 2019. Cytotoxicity, antioxidant and 

phytochemical screening of propolis extracts from four different Malaysian 

stingless bee species. Malaysian Journal of Fundamental and Applied 

Sciences 15 (2–1): 307–312. https://doi.org/10.11113/mjfas.v15n2-1.1542 

Matsumura Y. & Ananthaswamy H.N. 2004. Toxic effects of ultraviolet radiation 

on the skin. Toxicology and Applied Pharmacology 195 (3): 298–308. 

https://doi.org/10.1016/j.taap.2003.08.019 

Mayrovitz H.N. (ed.) 2022. Breast Cancer. Exon Publications, Brisbane. 

Mi Y., Shao Z., Vang J., Kaidar-Person O. & Wang A.Z. 2016. Application of 

nanotechnology to cancer radiotherapy. Cancer Nanotechnology 7 (1): 11. 

https://doi.org/10.1186/s12645-016-0024-7 

Mirza Z. & Karim S. 2021. Nanoparticles-based drug delivery and gene therapy for 

breast cancer: Recent advancements and future challenges. Seminars in 

Cancer Biology 69: 226–237. 

https://doi.org/10.1016/j.semcancer.2019.10.020 

Mitra S. & Dash R. 2018. Natural Products for the Management and Prevention of 

Breast Cancer. Evidence-Based Complementary and Alternative Medicine 

2018: 1–23. https://doi.org/10.1155/2018/8324696 

Sitotoksisitas dan Induksi Apoptosis Kombinasi Perlakuan Radiasi UV dan Propolis Tetragonula
laeviceps (Smith, 1857) terhadap Sel Kanker Payudara T-47D
Vincencio Valdy Putra Sasangka, Drs. Ignatius Sudaryadi, M.Kes.; Dr.biol.hom. Nastiti Wijayanti, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

66 
 

Mohamed W.A.S., Ismail N.Z., Omar E.A., Abdul Samad N., Adam S.K. & 

Mohamad S. 2020. GC‐MS Evaluation, Antioxidant Content, and Cytotoxic 

Activity of Propolis Extract from Peninsular Malaysian Stingless Bees, 

Tetrigona Apicalis. Evidence-Based Complementary and Alternative 

Medicine 2020 (8895262): 1–9. https://doi.org/10.1155/2020/8895262 

Morris V.L., Toseef T., Nazumudeen F.B., Rivoira C., Spatafora C., Tringali C. & 

Rotenberg S.A. 2015. Anti-tumor properties of cis-resveratrol methylated 

analogs in metastatic mouse melanoma cells. Molecular and Cellular 

Biochemistry 402 (1–2): 83–91. https://doi.org/10.1007/s11010-014-2316-8 

Mougel E., Malaquin S., Palombo M. & Valette J. 2023. Probing lactate exchange 

in Gray Matter via time-dependent DW-MRS. In: 2023 ISMRM & ISMRT 

Annual Meeting. 

Naik R.R., Shakya A.K., Oriquat G.A., Katekhaye S., Paradkar A., Fearnley H. & 

Fearnley J. 2021. Fatty Acid Analysis, Chemical Constituents, Biological 

Activity and Pesticide Residues Screening in Jordanian Propolis. Molecules 

26 (16): 5076. https://doi.org/10.3390/molecules26165076 

Nigen A.M. & Manning J.M. 1978. Effects of Glyceraldehyde on the Structural and 

Functional Properties of Sickle Erythrocytes. Journal of Clinical Investigation 

61 (1): 11–19. https://doi.org/10.1172/JCI108909 

Novohradsky V., Pracharova J., Kasparkova J., Imberti C., Bridgewater H.E., 

Sadler P.J. & Brabec V. 2020. Induction of immunogenic cell death in cancer 

cells by a photoactivated platinum(iv) prodrug. Inorganic Chemistry Frontiers 

7 (21): 4150–4159. https://doi.org/10.1039/D0QI00991A 

Ogura J., Yamanoi K., Ishida K., Nakamura E., Ito S., Aoyama N., Nakanishi Y., 

Menju T., Kawaguchi K., Hosoe Y., Taki M., Murakami R., Yamaguchi K., 

Hamanishi J. & Mandai M. 2024. A stearate-rich diet and oleate restriction 

directly inhibit tumor growth via the unfolded protein response. Experimental 

& Molecular Medicine 56 (12): 2659–2672. https://doi.org/10.1038/s12276-

024-01356-2 

Pabst M.J., Beranova-Giorgianni S. & Krueger J.M. 1999. Effects of Muramyl 

Peptides on Macrophages, Monokines, and Sleep. Neuroimmunomodulation 6 

(4): 261–283. https://doi.org/10.1159/000026384 

Palace V.P., Khaper N., Qin Q. & Singal P.K. 1999. Antioxidant potentials of 

vitamin A and carotenoids and their relevance to heart disease. Free Radical 

Biology and Medicine 26 (5–6): 746–761. https://doi.org/10.1016/S0891-

5849(98)00266-4 

Pardo-Mora D.P., Murillo O.J., Rey-Buitrago M., Losada-Barragán M., Uribe 

J.F.C., Santiago K.B., Conti B.J., Cardoso E. de O., Conte F.L., Gutiérrez 

R.M., García O.T. & Sforcin J.M. 2021. Apoptosis-related gene expression 

induced by Colombian propolis samples in canine osteosarcoma cell line. 

Veterinary World 14 (4): 964–971. 

https://doi.org/10.14202/vetworld.2021.964-971 

Pertiwi Y.A.B., Apriyanto D., Agustina A., Nufus M. & Nayasilana I.N. 2023. 

Peningkatan Produksi Madu Klanceng di Hutan Rakyat untuk Kesejahteraan 

Masyarakat dan Kelestarian Lingkungan di Kemalang, Klaten. Agrokreatif: 

Jurnal Ilmiah Pengabdian kepada Masyarakat 9 (3): 288–296. 

Poloz Y., Dowling R.J.O. & Stambolic V. 2017. Fundamental Pathways in Breast 

Cancer 1: Signaling from the Membrane. In: Veronesi U., Goldhirsch A., 

Sitotoksisitas dan Induksi Apoptosis Kombinasi Perlakuan Radiasi UV dan Propolis Tetragonula
laeviceps (Smith, 1857) terhadap Sel Kanker Payudara T-47D
Vincencio Valdy Putra Sasangka, Drs. Ignatius Sudaryadi, M.Kes.; Dr.biol.hom. Nastiti Wijayanti, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

67 
 

Veronesi P., Gentilini O.D. & Leonardi M.C. (ed.) Breast Cancer: 3–12. 

Springer International Publishing, Cham. 

Prasath K.G., Tharani H., Kumar M.S. & Pandian S.K. 2020. Palmitic Acid Inhibits 

the Virulence Factors of Candida tropicalis: Biofilms, Cell Surface 

Hydrophobicity, Ergosterol Biosynthesis, and Enzymatic Activity. Frontiers 

in Microbiology 11: 00864. https://doi.org/10.3389/fmicb.2020.00864 

Preta G. 2020. New Insights Into Targeting Membrane Lipids for Cancer Therapy. 

Frontiers in Cell and Developmental Biology 8: 571237. 

https://doi.org/10.3389/fcell.2020.571237 

Qin Y.-L., Zhang S.-B., Lv Y.-Y., Zhai H.-C., Hu Y.-S. & Cai J.-P. 2022. 

Transcriptomics analyses and biochemical characterization of Aspergillus 

flavus spores exposed to 1-nonanol. Applied Microbiology and Biotechnology 

106 (5–6): 2091–2106. https://doi.org/10.1007/s00253-022-11830-4 

Rachmah A.N., Febriana A., Kusumarini N., Oktaviani E. & Mukaromah A.S. 

2023. Authentication of three wax apples cultivars (Syzygium samarangense 

(Blume) Merr. & L.M. Perry) based on morphological character and fruit 

metabolite PROFILE. Floribunda 7 (2): 64–74. 

Ravanat J.-L., Douki T. & Cadet J. 2001. Direct and indirect effects of UV radiation 

on DNA and its components. Journal of Photochemistry and Photobiology B: 

Biology 63 (1–3): 88–102. https://doi.org/10.1016/S1011-1344(01)00206-8 

Ravi M., Ramesh A. & Pattabhi A. 2017. Contributions of 3D Cell Cultures for 

Cancer Research. Journal of Cellular Physiology 232 (10): 2679–2697. 

https://doi.org/10.1002/jcp.25664 

Recio R., Vengut-Climent E., Mouillac B., Orcel H., López-Lázaro M., Calderón-

Montaño J.M., Álvarez E., Khiar N. & Fernández I. 2017. Design, synthesis 

and biological studies of a library of NK1-Receptor Ligands Based on a 5-

arylthiosubstituted 2-amino-4,6-diaryl-3-cyano-4 H -pyran core: Switch from 

antagonist to agonist effect by chemical modification. European Journal of 

Medicinal Chemistry 138: 644–660. 

https://doi.org/10.1016/j.ejmech.2017.06.056 

Rizqiani K.D. 2024. Analisis Polen, Komposisi Kimia, dan Nutrisi Madu dan Roti 

Lebah Kelulut (Tetragonula sapiens) pada Beberapa Ketinggian di Pulau 

Lombok. Universitas Gadjah Mada. 

Rouibah H., Kebsa W., Lahouel M., Zihlif M., Ahram M., Aburmaileh B., Mansour 

Al Shhab M.A., Al-Ameer H.J. & Mustafa E. 2021. Algerian propolis: 

between protection of normal cells and potentialisation of the anticancer 

effects of doxorubicin against breast cancer cells via P-glycoprotein inhibition 

and cell cycle arrest in the S phase. Journal of Physiology and Pharmacology 

72 (2): 239–248. https://doi.org/10.26402/jpp.2021.2.09 

Rudel T. & Bokoch G.M. 1997. Membrane and Morphological Changes in 

Apoptotic Cells Regulated by Caspase-Mediated Activation of PAK2. Science 

276 (5318): 1571–1574. https://doi.org/10.1126/science.276.5318.1571 

Sari A.N., Putra W.E., Rifa’i M., Sustiprijatno, Susanto H., Salma W.O., Faisal M., 

Hidayatullah A., Heikal M.F. & Firdaus S.R.A. 2023. Profiling the coulomb 

energy of chimanine D and desulphosinigrin as potential anti-diabetic drug 

against alpha-glucosidase. In: AIP Conference Proceedings: 020012. 

Sauter E.R. 2020. Cancer prevention and treatment using combination therapy with 

natural compounds. Expert Review of Clinical Pharmacology 13 (3): 265–285. 

Sitotoksisitas dan Induksi Apoptosis Kombinasi Perlakuan Radiasi UV dan Propolis Tetragonula
laeviceps (Smith, 1857) terhadap Sel Kanker Payudara T-47D
Vincencio Valdy Putra Sasangka, Drs. Ignatius Sudaryadi, M.Kes.; Dr.biol.hom. Nastiti Wijayanti, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

68 
 

https://doi.org/10.1080/17512433.2020.1738218 

Schafer J.M., Lee E.S., O’Regan R.M., Yao K. & Jordan V.C. 2000. Rapid 

development of tamoxifen-stimulated mutant p53 breast tumors (T47D) in 

athymic mice. Clinical cancer research : an official journal of the American 

Association for Cancer Research 6 (11): 4373–80. 

Schneider Y., Chabert P., Stutzmann J., Coelho D., Fougerousse A., Gossé F., 

Launay J., Brouillard R. & Raul F. 2003. Resveratrol analog ( Z )‐3,5,4′‐

trimethoxystilbene is a potent anti‐mitotic drug inhibiting tubulin 

polymerization. International Journal of Cancer 107 (2): 189–196. 

https://doi.org/10.1002/ijc.11344 

Schwab W. 2013. Natural 4-Hydroxy-2,5-dimethyl-3(2H)-furanone (Furaneol®). 

Molecules 18 (6): 6936–6951. https://doi.org/10.3390/molecules18066936 

Seeburger V. 2021. The production of melezitose in honeydew and its impact on 

honey bees (Apis mellifera L.). Universität Hohenheim. 

Seeburger V.C., D’Alvise P., Shaaban B., Schweikert K., Lohaus G., Schroeder A. 

& Hasselmann M. 2020. The trisaccharide melezitose impacts honey bees and 

their intestinal microbiota. PLOS ONE 15 (4): e0230871. 

https://doi.org/10.1371/journal.pone.0230871 

Sen S., Swathi K., Vishwanath D., Ravindar B., Chaitanya M., Cherukupally S., 

Tejasree S. & Santhoshi Allu H.V. 2024. Melezitose a Potential of Bioactive 

Compound from Aqueous Extract of Indian Satavari: An Web Based in silico 

Study Utilizing GC-MS Analysis. Pharmacognosy Research 16 (4): 887–896. 

https://doi.org/10.5530/pres.16.4.101 

Sflomos G. & Brisken C. 2017. Breast Cancer Microenvironment and the 

Metastatic Process. In: Veronesi U., Goldhirsch A., Veronesi P., Gentilini 

O.D. & Leonardi M.C. (ed.) Breast Cancer: 39–48. Springer International 

Publishing, Cham. 

Sforcin J.M. 2016. Biological Properties and Therapeutic Applications of Propolis. 

Phytotherapy Research 30 (6): 894–905. https://doi.org/10.1002/ptr.5605 

Silva M.P. da, Rosales T.K.O., Pedrosa L. de F. & Fabi J.P. 2023. Creation of a 

new proof-of-concept pectin/lysozyme nanocomplex as potential β-lactose 

delivery matrix: Structure and thermal stability analyses. Food Hydrocolloids 

134: 108011. https://doi.org/10.1016/j.foodhyd.2022.108011 

Simanjuntak M.V., Jauhar M.M., Syaifie P.H., Arda A.G., Mardliyati E., 

Shalannanda W., Hermanto B.R. & Anshori I. 2024. Revealing Propolis 

Potential Activity on Inhibiting Estrogen Receptor and Heat Shock Protein 90 

Overexpressed in Breast Cancer by Bioinformatics Approaches. 

Bioinformatics and Biology Insights 18. 

https://doi.org/10.1177/11779322231224187 

Sinpoo C., In-on A., Noirungsee N., Attasopa K., Chantawannakul P., Chaimanee 

V., Phokasem P., Ling T.C., Purahong W. & Disayathanoowat T. 2023. 

Microbial community profiling and culturing reveal functional groups of 

bacteria associated with Thai commercial stingless worker bees (Tetragonula 

pagdeni). PLOS ONE 18 (3): e0280075. 

https://doi.org/10.1371/journal.pone.0280075 

Sleem A.S., Salman S.S., Shehata W.A. & Dawoud A.M. 2023. Evaluation of 

glycerol antiseptic effect on Gram positive and Gram negative bacteria. 

Menoufia Medical Journal 36 (3): 71–77. https://doi.org/10.59204/2314-

Sitotoksisitas dan Induksi Apoptosis Kombinasi Perlakuan Radiasi UV dan Propolis Tetragonula
laeviceps (Smith, 1857) terhadap Sel Kanker Payudara T-47D
Vincencio Valdy Putra Sasangka, Drs. Ignatius Sudaryadi, M.Kes.; Dr.biol.hom. Nastiti Wijayanti, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

69 
 

6788.1100 

Song R.X.-D. & Santen R.J. 2006. Membrane Initiated Estrogen Signaling in Breast 

Cancer. Biology of Reproduction 75 (1): 9–16. 

https://doi.org/10.1095/biolreprod.105.050070 

Sophiya P., Kiran B.K., Lohith N.S., Ali F., Sathisha A.D. & Dharmappa K.K. 

2021. GC-MS analysis, adme toxicity and in silico studies of some isolated 

compounds from Melastoma malabathricum leaves against SPLA2 inhibition. 

Applied Biological Research 23 (1): 26–36. https://doi.org/10.5958/0974-

4517.2021.00004.5 

Sorokin D. V., Andreeva O.E., Scherbakov A.M., Salnikova D.I., Gudkova M. V. 

& Krasil’nikov M.A. 2023. Phenomenon of suppression of estrogen signaling 

in breast cancer cells under ultraviolet irradiation: role of Snail proteins. 

Advances in Molecular Oncology 10 (4): 108–115. 

https://doi.org/10.17650/2313-805X-2023-10-4-108-115 

Souhaly J.W., Pratiwi R., Nugroho L.H. & Nuringtyas T.R. 2025. Cytotoxicity and 

In-Silico Study of Piper aduncum Extract to Inhibit Breast Cancer Cell 

Growth. Yogyakarta. 

Souza G.R., Molina J.R., Raphael R.M., Ozawa M.G., Stark D.J., Levin C.S., Bronk 

L.F., Ananta J.S., Mandelin J., Georgescu M.-M., Bankson J.A., Gelovani 

J.G., Killian T.C., Arap W. & Pasqualini R. 2010. Three-dimensional tissue 

culture based on magnetic cell levitation. Nature Nanotechnology 5 (4): 291–

296. https://doi.org/10.1038/nnano.2010.23 

Squillante M.R., Jüstel T., Anderson R.R., Brecher C., Chartier D., Christian J.F., 

Cicchetti N., Espinoza S., McAdams D.R., Müller M., Tornifoglio B., Wang 

Y. & Purschke M. 2018. Fabrication and characterization of UV-emitting 

nanoparticles as novel radiation sensitizers targeting hypoxic tumor cells. 

Optical Materials 80: 197–202. https://doi.org/10.1016/j.optmat.2018.04.033 

Sudaryadi I., Oktaweni F., Pramono I.E., Fatikasary K.W., Widiawati H. & Sutikno 

2023. Bioactive compound profile of propolis product from Beekeeping 

(Meliponiculture) in Turi Yogyakarta Indonesia. IOP Conference Series: 

Earth and Environmental Science 1200 (1): 012002. 

https://doi.org/10.1088/1755-1315/1200/1/012002 

Sung W.S., Jung H.J., Lee I.S., Kim H.S. & Lee D.G. 2006. Antimicrobial effect of 

furaneol against human pathogenic bacteria and fungi. Journal of 

Microbiology and Biotechnology 16 (3): 349–354. 

Supeno B. & Erwan 2016. Pengenalan Pembelajaran Tentang Lebah Madu. Arga 

Puji Press, Lombok Barat. 

Szliszka E., Czuba Z., Domino M., Mazur B., Zydowicz G. & Krol W. 2009. 

Ethanolic Extract of Propolis (EEP) Enhances the Apoptosis- Inducing 

Potential of TRAIL in Cancer Cells. Molecules 14 (2): 738–754. 

https://doi.org/10.3390/molecules14020738 

Takahashi N. 2022. Inhibitory Effects of Vitamin A and Its Derivatives on Cancer 

Cell Growth Not Mediated by Retinoic Acid Receptors. Biological and 

Pharmaceutical Bulletin 45 (9): b22-00315. https://doi.org/10.1248/bpb.b22-

00315 

Tan E.W., Simon S.E., Numan A., Khalid M. & Tan K.O. 2024. Impact of UV 

radiation on Mxene-mediated tubulin dissociation and mitochondrial 

apoptosis in breast cancer cells. Colloids and Surfaces B: Biointerfaces 235: 

Sitotoksisitas dan Induksi Apoptosis Kombinasi Perlakuan Radiasi UV dan Propolis Tetragonula
laeviceps (Smith, 1857) terhadap Sel Kanker Payudara T-47D
Vincencio Valdy Putra Sasangka, Drs. Ignatius Sudaryadi, M.Kes.; Dr.biol.hom. Nastiti Wijayanti, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

70 
 

113793. https://doi.org/10.1016/j.colsurfb.2024.113793 

Tedesco R., Scalabrin E., Malagnini V., Strojnik L., Ogrinc N. & Capodaglio G. 

2022. Characterization of Botanical Origin of Italian Honey by Carbohydrate 

Composition and Volatile Organic Compounds (VOCs). Foods 11 (16): 2441. 

https://doi.org/10.3390/foods11162441 

Tian D., Qiao Y., Peng Q., Zhang Y., Gong Y., Shi L., Xiong X., He M., Xu X. & 

Shi B. 2023. A Poly-D-Mannose Synthesized by a One-Pot Method Exhibits 

Anti-Biofilm, Antioxidant, and Anti-Inflammatory Properties In Vitro. 

Antioxidants 12 (8): 1579. https://doi.org/10.3390/antiox12081579 

Trianto M. 2020. Keanekaragaman Lebah Klanceng (Hymenoptera: Meliponini) di 

Daerah Istimewa Yogyakarta. Universitas Gadjah Mada. 

Tunjung W.A.S. & Sayekti P.R. 2019. Apoptosis induction on human breast cancer 

T47D cell line by extracts of Ancorina sp. F1000Research 8: 168. 

https://doi.org/10.12688/f1000research.17584.2 

Utami W., Saragih E.B. & Andini M. 2023. Potensi Aktivitas Sitotoksik Belimbing 

Wuluh (Averrhoa bilimbi L.) Pada Sel Kanker. Lansau: Jurnal Ilmu 

Kefarmasian 1 (2): 140–152. https://doi.org/10.33772/lansau.v1i2.18 

Val A., Huidobro J.F., Sánchez M.P., Muniategui S., Fernández-Muiño M.A. & 

Sancho M.T. 1998. Enzymatic Determination of Galactose and Lactose in 

Honey. Journal of Agricultural and Food Chemistry 46 (4): 1381–1385. 

https://doi.org/10.1021/jf970483z 

Vinothkanna A., Karthikeyan B.S., Vijayan R. & Sekar S. 2018. Assessment of 

anti-arthritic potential of traditionally fermented ayurvedic polyherbal product 

chandanasava by molecular modelling, docking and dynamics approaches. 

International Journal of Computational Biology and Drug Design 11 (4): 346. 

https://doi.org/10.1504/IJCBDD.2018.096130 

Wall M.M. 2006. Ascorbic acid and mineral composition of longan (Dimocarpus 

longan), lychee (Litchi chinensis) and rambutan (Nephelium lappaceum) 

cultivars grown in Hawaii. Journal of Food Composition and Analysis 19 (6–

7): 655–663. https://doi.org/10.1016/j.jfca.2005.12.001 

Wan Y., Liu Jinxi, Mai Y., Hong Y., Jia Z., Tian G., Liu Y., Liang H. & Liu Jinghua 

2024. Current advances and future trends of hormesis in disease. npj Aging 10 

(1): 26. https://doi.org/10.1038/s41514-024-00155-3 

Wang Jianhua, Shi M., Ling R., Xia Y., Luo S., Fu X., Xiao F., Li J., Long X., 

Wang Jianguo, Hou Z., Chen Y., Zhou B. & Xu M. 2011. Adjuvant 

chemotherapy and radiotherapy in triple-negative breast carcinoma: A 

prospective randomized controlled multi-center trial. Radiotherapy and 

Oncology 100 (2): 200–204. https://doi.org/10.1016/j.radonc.2011.07.007 

Wang P., Zheng Y., Li Y., Shen J., Dan M. & Wang D. 2022. Recent advances in 

biotransformation, extraction and green production of D-mannose. Current 

Research in Food Science 5: 49–56. https://doi.org/10.1016/j.crfs.2021.12.002 

Wang X., Zhang C. & Bao N. 2023. Molecular mechanism of palmitic acid and its 

derivatives in tumor progression. Frontiers in Oncology 13: 1224125. 

https://doi.org/10.3389/fonc.2023.1224125 

Wang Y., Xie S. & He B. 2020. Mannose shows antitumour properties against lung 

cancer via inhibiting proliferation, promoting cisplatin‑mediated apoptosis and 

reducing metastasis. Molecular Medicine Reports 22 (4): 2957–2965. 

https://doi.org/10.3892/mmr.2020.11354 

Sitotoksisitas dan Induksi Apoptosis Kombinasi Perlakuan Radiasi UV dan Propolis Tetragonula
laeviceps (Smith, 1857) terhadap Sel Kanker Payudara T-47D
Vincencio Valdy Putra Sasangka, Drs. Ignatius Sudaryadi, M.Kes.; Dr.biol.hom. Nastiti Wijayanti, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

71 
 

Wang Z., Liang C., Li G., Yu C. & Yin M. 2007. Stearic acid protects primary 

cultured cortical neurons against oxidative stress. Acta Pharmacologica Sinica 

28 (3): 315–326. https://doi.org/10.1111/j.1745-7254.2007.00512.x 

Watanabe M., Chiba Y. & Hirai M.Y. 2021. Metabolism and Regulatory Functions 

of O-Acetylserine, S-Adenosylmethionine, Homocysteine, and Serine in Plant 

Development and Environmental Responses. Frontiers in Plant Science 12: 

643403. https://doi.org/10.3389/fpls.2021.643403 

Wheeler G.L., Jones M.A. & Smirnoff N. 1998. The biosynthetic pathway of 

vitamin C in higher plants. Nature 393 (6683): 365–369. 

https://doi.org/10.1038/30728 

Wibawanti J.M.W., Mudawaroch R.E. & Pamungkas S. 2020. Inovasi Pengolahan 

Produk Turunan Madu Lebah Klanceng Menjadi Bee Polen Kapsul Sebagai 

Sumber Antioksidan di Desa Jelok Kecamatan Kaligesing, Purworejo. Surya 

Abdimas 4 (1): 19–24. https://doi.org/10.37729/abdimas.v4i1.471 

Wilkinson L. & Gathani T. 2022. Understanding breast cancer as a global health 

concern. The British Journal of Radiology 95 (1130). 

https://doi.org/10.1259/bjr.20211033 

Woo Y., Lee H.-J., Jung Y.M. & Jung Y.-J. 2020. Regulated Necrotic Cell Death 

in Alternative Tumor Therapeutic Strategies. Cells 9 (12): 2709. 

https://doi.org/10.3390/cells9122709 

Xu Q., Li Y. & Lü X. 2007. Investigation on influencing factors of 5-HMF content 

in Schisandra. Journal of Zhejiang University SCIENCE B 8 (6): 439–445. 

https://doi.org/10.1631/jzus.2007.B0439 

Yu X., Zhao M., Liu F., Zeng S. & Hu J. 2013. Identification of 2,3-dihydro-3,5-

dihydroxy-6-methyl-4H-pyran-4-one as a strong antioxidant in glucose–

histidine Maillard reaction products. Food Research International 51 (1): 397–

403. https://doi.org/10.1016/j.foodres.2012.12.044 

Zabransky D.J. & Park B.H. 2014. Estrogen Receptor and Receptor Tyrosine 

Kinase Signaling: Use of Combinatorial Hormone and Epidermal Growth 

Factor Receptor/Human Epidermal Growth Factor Receptor 2–Targeted 

Therapies for Breast Cancer. Journal of Clinical Oncology 32 (10): 1084–

1086. https://doi.org/10.1200/JCO.2013.53.5070 

Zalba S. & ten Hagen T.L.M. 2017. Cell membrane modulation as adjuvant in 

cancer therapy. Cancer Treatment Reviews 52: 48–57. 

https://doi.org/10.1016/j.ctrv.2016.10.008 

Zasada M. & Budzisz E. 2019. Retinoids: active molecules influencing skin 

structure formation in cosmetic and dermatological treatments. Advances in 

Dermatology and Allergology 36 (4): 392–397. 

https://doi.org/10.5114/ada.2019.87443 

Zepka L.Q., de Rosso V.V. & Jacob-Lopes E. (ed.) 2019. Vitamin A. IntechOpen, 

London. 

Zhang P.-Q., Tan P.-C., Gao Y.-M., Zhang X.-J., Xie Y., Zheng D.-N., Zhou S.-B. 

& Li Q.-F. 2022. The effect of glycerol as a cryoprotective agent in the 

cryopreservation of adipose tissue. Stem Cell Research & Therapy 13 (1): 152. 

https://doi.org/10.1186/s13287-022-02817-z 

Zhang Q.-Y., Wang F.-X., Jia K.-K. & Kong L.-D. 2018. Natural Product 

Interventions for Chemotherapy and Radiotherapy-Induced Side Effects. 

Frontiers in Pharmacology 9: 1253. https://doi.org/10.3389/fphar.2018.01253 

Sitotoksisitas dan Induksi Apoptosis Kombinasi Perlakuan Radiasi UV dan Propolis Tetragonula
laeviceps (Smith, 1857) terhadap Sel Kanker Payudara T-47D
Vincencio Valdy Putra Sasangka, Drs. Ignatius Sudaryadi, M.Kes.; Dr.biol.hom. Nastiti Wijayanti, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



 

72 
 

Zhao L., Chen J., Su J., Li L., Hu S., Li B., Zhang X., Xu Z. & Chen T. 2013. In 

Vitro Antioxidant and Antiproliferative Activities of 5-

Hydroxymethylfurfural. Journal of Agricultural and Food Chemistry 61 (44): 

10604–10611. https://doi.org/10.1021/jf403098y 

Zhao L., Su J., Li L., Chen J., Hu S., Zhang X. & Chen T. 2014. Mechanistic 

elucidation of apoptosis and cell cycle arrest induced by 5-

hydroxymethylfurfural, the important role of ROS-mediated signaling 

pathways. Food Research International 66: 186–196. 

https://doi.org/10.1016/j.foodres.2014.08.051 

Zheng G. & Leone J.P. 2022. Male Breast Cancer: An Updated Review of 

Epidemiology, Clinicopathology, and Treatment. Journal of Oncology 2022: 

1–11. https://doi.org/10.1155/2022/1734049 

Zhou Q., Wu Z., Cheng X., Zuo Z. & Fan C. 2024. Exploring Melezitose as a 

Potential Therapeutic Agent in Lung Cancer: Inhibitory Effects on Cell 

Proliferation and EMT-Mediated Signaling in A549 Cells. Pharmacognosy 

Magazine 20 (4): 1286–1294. https://doi.org/10.1177/09731296241251545 

 

 

 

Sitotoksisitas dan Induksi Apoptosis Kombinasi Perlakuan Radiasi UV dan Propolis Tetragonula
laeviceps (Smith, 1857) terhadap Sel Kanker Payudara T-47D
Vincencio Valdy Putra Sasangka, Drs. Ignatius Sudaryadi, M.Kes.; Dr.biol.hom. Nastiti Wijayanti, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


	DAFTAR PUSTAKA

