
 

 

 

28 

DAFTAR PUSTAKA 

Afanasieva, K., & Sivolob, A. (2018). Physical principles and new 

applications of comet assay. Biophysical chemistry, 238, 1-7. 

https://doi.org/10.1016/j.bpc.2018.04.003. 

Alberts, B., Johnson, A., Lewis, J., Morgan, D., Raff, M., & Keith Roberts, 

P. W. (2018). Molecular biology of the cell. 

Alberts, B., Johnson, A., Lewis, J., Raff, M., Roberts, K., & Walter, P. (2002). 

Lymphocytes and the cellular basis of adaptive immunity. In Molecular 

Biology of the Cell. 4th edition. Garland Science. 

Andreoli, C., Bassi, A., Gregg, E., Nunziata, A., Puntoni, R. & Corsini, E. 

(2015). Effects of cigarette smoking on circulating leukocytes and 

plasma cytokines in monozygotic twins. Clinical Chemistry and 

Laboratory Medicine (CCLM), 53(1), 57-64. 

 https://doi.org/10.1515/cclm-2013-0290 

Angelis, K. J. (1999). Single cell gel electrophoresis: detection of DNA 

damage at different levels of sensitivity. ELECTROPHORESIS: An 

International Journal, 20, (10), 2133-2138. 

 https://doi.org/10.1002/(SICI)15222683(19990701)20:10<2133::AID-

ELPS2133>3.0.CO;2-Q 

Annett, K., Hyland, P., Duggan, O., Barnett, C., & Barnett, Y. (2004). An 

investigation of DNA excision repair capacity in human CD4+ T cell 

clones as a function of age in vitro. Experimental gerontology, 39(4), 

491-498. 

 https://doi.org/10.1016/j.exger.2003.09.028 

Asami, S., Manabe, H., Miyake, J., Tsurudome, Y., Hirano, T., Yamaguchi, 

R., Itoh, H., & Kasai, H. (1997). Cigarette smoking induces an increase 

in oxidative DNA damage, 8-hydroxydeoxyguanosine, in a central site 

of the human lung. Carcinogenesis, 18(9), 1763–1766.  

 https://doi.org/10.1093/carcin/18.9.1763 

Au, W. W., Walker, D. M., Ward, J. B., Jr, Whorton, E., Legator, M. S., & 

Singh, V. (1991). Factors contributing to chromosome damage in 

lymphocytes of cigarette smokers. Mutation research, 260(2), 137–

144. 

 https://doi.org/10.1016/0165-1218(91)90001-3 

Barnard, S., Bouffler, S., & Rothkamm, K. (2013). The shape of the radiation 

dose response for DNA double-strand break induction and repair. 

Genome integrity, 4(1), 1-8. 

 https://doi.org/10.1186/2041-9414-4-1 

Beyaz, R., & Yildiz, M. (2017). The use of gamma irradiation in plant 

mutation breeding. Plant Engineering, 33-46. 

 https://doi.org/10.5772/intechopen.69974 

Beedanagari, S., Vulimiri, S. V., Bhatia, S., & Mahadevan, B. (2014). 

Genotoxicity biomarkers: Molecular basis of genetic variability and 

susceptibility. In Biomarkers in toxicology (pp. 729-742). Academic 

Press. 

Bergeron, F., Auvré, F., Radicella, J. P., & Ravanat, J. L. (2010). HO• radicals 

induce an unexpected high proportion of tandem base lesions refractory 



 

 

 

29 

to repair by DNA glycosylases. Proceedings of the National Academy 

of Sciences, 107(12), 5528-5533. 

 https://doi.org/10.1073/pnas.1000193107 

Biau, J., Chautard, E., Verrelle, P., & Dutreix, M. (2019). Altering DNA 

repair to improve radiation therapy: specific and multiple pathway 

targeting. Frontiers in oncology, 9, 1009. 

https://doi.org/10.3389/fonc.2019.01009 

Braafladt, S., Reipa, V., & Atha, D. H. (2016). The comet assay: automated 

imaging methods for improved analysis and reproducibility. Scientific 

reports, 6(1), 1-9. 

https://doi.org/10.1038/srep32162 

Boyaci, B., Yalçin, R., Çengel, A., Erdem, O., Dörtlemez, Ö., Dörtlemez, H., 

& Sardas, S. (2004). Evaluation of DNA damage in lymphocytes of 

cardiologists exposed to radiation during cardiac catheterization by the 

COMET ASSAY. Japanese heart journal, 45(5), 845-853. 

 https://doi.org/10.1536/jhj.45.845 

Caldecott, K. W. (2008). Single-strand break repair and genetic disease. 

Nature Reviews Genetics, 9(8), 619–631. 

 https://doi.org/10.1038/nrg2380 

Chiorcea-Paquim, A. M., & Oliveira-Brett, A. M. (2021). Nanostructured 

material–based electrochemical sensing of oxidative DNA damage 

biomarkers 8-oxoguanine and 8-oxodeoxyguanosine: a comprehensive 

review. Microchimica Acta, 188(2), 1-13. 

 https://doi.org/10.1007/s00604-020-04689-7 

Choudhary, S. (2018). Deterministic and stochastic effects of radiation. Canc 

Therapy & Oncol Int J, 12(2), 555834. 

 https://doi.org/10.19080/CTOIJ.2018.12.555834 

Collins, A. R., Oscoz, A. A., Brunborg, G., Gaivão, I., Giovannelli, L., 

Kruszewski, M., Smith, C. C., & Stetina, R. (2008). The comet assay: 

topical issues. Mutagenesis, 23(3), 143–151. 

 https://doi.org/10.1093/mutage/gem051 

Costa, S., & Teixeira, J. P. (2014). Comet assay. Encyclopedia of Toxicology, 

3rd edition vol 4, 4, 1020-1023. 

Cuttler, J. M. (2020). Application of low doses of ionizing radiation in 

medical therapies. Dose-Response, 18(1), 1559325819895739. 

 https://doi.org/10.1177/1559325819895739 

Darlina., Rahardjo, T., & Syaifudin, M. (2018). Evaluasi Hubungan Dosis 

Radiasi terhadap Kerusakan Dna Sel Limfosit dengan Menggunakan 

Tes Comet. Jurnal Sains dan Teknologi Nuklir Indonesia (Indonesian 

Journal of Nuclear Science and Technology), 19(1), 13-20. 

 http://doi.org/10.17146/jstni.2018.19.1.3658 

Desouky, O., Ding, N., & Zhou, G. (2015). Targeted and non-targeted effects 

of ionizing radiation. Journal of Radiation Research and Applied 

Sciences, 8(2), 247–254. 

 https://doi.org/10.1016/j.jrras.2015.03.003 

Dhawan, A., Bajpayee, M., & Parmar, D. (2009). Comet assay: a reliable tool 

for the assessment of DNA damage in different models. Cell biology 

and toxicology, 25(1), 5-32. 



 

 

 

30 

 https://doi.org/10.1007/s10565-008-9072-z 

Dhawan, A., Mathur, N., & Seth, P. K. (2001). The effect of smoking and 

eating habits on DNA damage in Indian population as measured in the 

Comet assay. Mutation Research/Fundamental and Molecular 

Mechanisms of Mutagenesis, 474(1-2), 121-128. 

 https://doi.org/10.1016/s0027-5107(00)00171-8 

Dolan, D. W., Zupanic, A., Nelson, G., Hall, P., Miwa, S., Kirkwood, T. B., 

& Shanley, D. P. (2015). Integrated stochastic model of DNA damage 

repair by non-homologous end joining and p53/p21-mediated early 

senescence signalling. PLoS computational biology, 11(5), e1004246. 

 https://doi.org/10.1371/journal.pcbi.1004246 

Donmez-Altuntas, H., Sahin, F., Bayram, F., Bitgen, N., Mert, M., Guclu, K., 

... & Diri, H. (2014). Evaluation of chromosomal damage, cytostasis, 

cytotoxicity, oxidative DNA damage and their association with body-

mass index in obese subjects. Mutation Research/Genetic Toxicology 

and Environmental Mutagenesis, 771, 30-36. 

 https://doi.org/10.1016/j.mrgentox.2014.06.006 

Donya, M., Radford, M., ElGuindy, A., Firmin, D., & Yacoub, M. H. 

(2014). Radiation in medicine: Origins, risks and aspirations. Global 

Cardiology Science and Prectice, 2014(4), 57. 

 https://doi.org/10.5339/gcsp.2014.57 

Eccles, L. J., O'Neill, P., & Lomax, M. E. (2011). Delayed repair of radiation 

induced clustered DNA damage: friend or foe?. Mutation research, 

711(1-2), 134–141.  

https://doi.org/10.1016/j.mrfmmm.2010.11.003 

Feher, J. (2012). White Blood Cells and Inflammation. Quantitative Human 

Physiology, 437–445. 

Fell, V. L., & Schild-Poulter, C. (2015). The Ku heterodimer: function in 

DNA repair and beyond. Mutation research. Reviews in mutation 

research, 763, 15–29. 

 https://doi.org/10.1016/j.mrrev.2014.06.002 

Glenn, A., & Armstrong, C. E. (2019). Physiology of red and white blood 

cells. Anaesthesia & Intensive Care Medicine, 20(3), 170-174. 

 https://doi.org/10.1016/j.mpaic.2019.01.001 

González, J. E. (2012). Automatic analysis of silver-stained comets by 

CellProfilwer software. Mutation Research/Genetic Toxicology and 

Environmental Mutagenesis, 748, (1-2), 60-64. 

 https://doi.org/10.1016/j.mrgentox.2012.06.007 

Han, W., & Yu, K. N. (2010). Ionizing radiation, DNA double strand break 

and mutation. Advances in Genetics research, 4, 197-210. 

Hefferin, M. L., & Tomkinson, A. E. (2005). Mechanism of DNA double-

strand break repair by non-homologous end joining. DNA repair, 4(6), 

639-648. 

 https://doi.org/10.1016/j.dnarep.2004.12.005 

Hegde, M. L., Hazra, T. K., & Mitra, S. (2008). Early steps in the DNA base 

excision/single-strand interruption repair pathway in mammalian cells. 

Cell research, 18(1), 27-47. 

 https://doi.org/10.1038/cr.2008.8 



 

 

 

31 

Huang, Y., & Li, L. (2013). DNA crosslinking damage and cancer-a tale of 

friend and foe. Translational cancer research, 2(3), 144. 

 https://doi.org/10.3978/j.issn.2218-676X.2013.03.01 

Hutchinson, F. (1985). Chemical changes induced in DNA by ionizing 

radiation. Progress in nucleic acid research and molecular biology, 32, 

115-154. 

 https://doi.org/10.1016/s0079-6603(08)60347-5 

Ishida, M., Ishida, T., Tashiro, S., Uchida, H., Sakai, C., Hironobe, N., ... & 

Yoshizumi, M. (2014). Smoking cessation reverses DNA double-strand 

breaks in human mononuclear cells. PLoS One, 9(8), e103993. 

 https://doi.org/10.1371/journal.pone.0103993 

Kaur, S., Sangeeta, G. K., & Gautam, N. (2017). Assessment of radiation 

induced DNA damage in human peripheral blood lymphocytes using 

COMET assay. Int. J. Life Sci. Scientifi. Res, 3(4), 1208-1214. 

Kavanagh, J. N., Redmond, K. M., Schettino, G., & Prise, K. M. (2013). DNA 

double strand break repair: a radiation perspective. Antioxidants & 

redox signaling, 18(18), 2458-2472. 

 https://doi.org/10.1089/ars.2012.5151 

King, C. M., Bristow-Craig, H. E., Gillespie, E. S., & Barnett, Y. A. (1997). 

In vivo antioxidant status, DNA damage, mutation and DNA repair 

capacity in cultured lymphocytes from healthy 75-to 80-year-old 

humans. Mutation Research/Fundamental and Molecular Mechanisms 

of Mutagenesis, 377(1), 137-147. 

 https://doi.org/10.1016/S0027-5107(97)00072-9 

Kumaravel, T. S., & Jha, A. N. (2006). Reliable Comet assay measurements 

for detecting DNA damage induced by ionising radiation and 

chemicals. Mutation Research/Genetic Toxicology and Environmental 

Mutagenesis, 605(1-2), 7-16. 

 https://doi.org/10.1016/j.mrgentox.2006.03.002 

Lazović, S., Maletić, D., Leskovac, A., Filipović, J., Puač, N., Malović, G., 

... & Petrović, Z. L. (2014). Plasma induced DNA damage: Comparison 

with the effects of ionizing radiation. Applied Physics Letters, 105(12), 

124101. 

 https://doi.org/10.1063/1.4896626 

Leanderson, P., & Tagesson, C. (1992). Cigarette smoke-induced DNA 

damage in cultured human lung cells: role of hydroxyl radicals and 

endonuclease activation. Chemico-biological interactions, 81(1-2), 

197–208.  

 https://doi.org/10.1016/0009-2797(92)90034-i 

Le Caër, S. (2011). Water Radiolysis: Influence of Oxide Surfaces on H2 

Production under Ionizing Radiation. Water, 3(1), 235–253. 

 https://doi.org/10.3390/w3010235 

Lee, H. W., Park, S. H., Weng, M. W., Wang, H. T., Huang, W. C., Lepor, 

H., ... & Tang, M. S. (2018). E-cigarette smoke damages DNA and 

reduces repair activity in mouse lung, heart, and bladder as well as in 

human lung and bladder cells. Proceedings of the National Academy of 

Sciences, 115(7), E1560-E1569. 

 https://doi.org/10.1073/pnas.1718185115 



 

 

 

32 

Lee, P. Y., Costumbrado, J., Hsu, C. Y., & Kim, Y. H. (2012). Agarose gel 

electrophoresis for the separation of DNA fragments. JoVE (Journal of 

Visualized Experiments), (62), e3923. 

https://doi.org/10.3791/3923 

Lee, E., Oh, E., Lee, J., Sul, D., & Lee, J. (2004). Use of the tail moment of 

the lymphocytes to evaluate DNA damage in human biomonitoring 

studies. Toxicological Sciences, 81(1), 121-132. 

 https://doi.org/10.1093/toxsci/kfh184 

LePecq, J. B., & Paoletti, C. (1967). A fluorescent complex between ethidium 

bromide and nucleic acids: physical—chemical characterization. 

Journal of molecular biology, 27(1), 87-106. 

 https://doi.org/10.1016/0022-2836(67)90353-1 

Li, Z., Zhang, W., Chen, Y., Guo, W., Zhang, J., Tang, H., ... & Mao, Z. 

(2016). Impaired DNA double-strand break repair contributes to the 

age-associated rise of genomic instability in humans. Cell Death & 

Differentiation, 23(11), 1765-1777. 

 https://doi.org/10.1038/cdd.2016.65 

Liao, W., McNutt, M. A., & Zhu, W. G. (2009). The comet assay: a sensitive 

method for detecting DNA damage in individual cells. Methods, 48(1), 

46-53. 

 https://doi.org/10.1016/j.ymeth.2009.02.016 

Loprieno, N., Boncristiani, G., & Loprieno, G. (1991). An experimental 

approach to identifying the genotoxic risk from cooked meat mutagens. 

Food and chemical toxicology, 29(6), 377-386. 

 https://doi.org/10.1016/0278-6915(91)90077-K 

Luckheeram, R. V., Zhou, R., Verma, A. D., & Xia, B. (2012). CD4+ T cells: 

differentiation and functions. Clinical and developmental immunology. 

 https://doi.org/10.1155/2012/925135 

Lumniczky, K., Impens, N., Armengol, G., Candéias, S., Georgakilas, A. G., 

Hornhardt, S., ... & Schaue, D. (2020). Low dose ionizing radiation 

effects on the immune system. Environment International, 106212. 

 https://doi.org/10.1016/j.envint.2020.106212 

Madamanchi, N. R., & Runge, M. S. (2007). Mitochondrial dysfunction in 

atherosclerosis. Circulation research, 100(4), 460-473. 

 https://doi.org/10.1161/01.RES.0000258450.44413.96 

Mozaffarieh, M., Konieczka, K., Hauenstein, D., Schoetzau, A., & Flammer, 

J. (2010). Half a pack of cigarettes a day more than doubles DNA breaks 

in circulating leukocytes. Tobacco induced diseases, 8(1), 1-4. 

 https://doi.org/10.1186/1617-9625-8-14 

Mao, Z., Bozzella, M., Seluanov, A., & Gorbunova, V. (2008). DNA repair 

by nonhomologous end joining and homologous recombination during 

cell cycle in human cells. Cell cycle, 7(18), 2902-2906. 

 https://doi.org/10.4161/cc.7.18.6679 

Nandhakumar, S., Parasuraman, S., Shanmugam, M. M., Rao, K. R., Chand, 

P., & Bhat, B. V. (2011). Evaluation of DNA damage using single-cell 

gel electrophoresis (Comet Assay). Journal of pharmacology & 

pharmacotherapeutics, 2(2), 107. 

 https://doi.org/10.4103/0976-500X.81903 



 

 

 

33 

Narain, A. S., Hijji, F. Y., Yom, K. H., Kudaravalli, K. T., Haws, B. E., & 

Singh, K. (2017). Radiation exposure and reduction in the operating 

room: Perspectives and future directions in spine surgery. World 

journal of orthopedics, 8(7), 524–530.  

https://doi.org/10.5312/wjo.v8.i7.524 

Nickoloff, J. A., Sharma, N., & Taylor, L. (2020). Clustered DNA double-

strand breaks: biological effects and relevance to cancer radiotherapy. 

Genes, 11(1), 99. 

 https://doi.org/10.3390/genes11010099 

Nickoloff, J. A. (2017). Translational research in radiation-induced DNA 

damage signaling and repair. Translational cancer research, 6, (Suppl 

5), S875. 

 https://doi.org/10.21037/tcr.2017.06.02 

Nishioka, T., Yamamoto, D., Zhu, T., Guo, J., Kim, S. H., & Chen, C. Y. 

(2011). Nicotine overrides DNA damage-induced G1/S restriction in 

lung cells. PLoS One, 6(4), e18619. 

 https://doi.org/10.1371/journal.pone.0018619 

Nugraha, E. D., Hosoda, M., Tamakuma, Y., Kranrod, C., Mellawati, J., 

Akata, N., & Tokonami, S. (2021). A unique high natural background 

radiation area in Indonesia: a brief review from the viewpoint of dose 

assessments. Journal of Radioanalytical and Nuclear Chemistry, 1-8. 

https://doi.org/10.1007/s10967-021-07908-4 

Olsen Saraiva Camara, N., Lepique, A. P., & Basso, A. S. (2012). 

Lymphocyte differentiation and effector functions. Clinical & 

developmental immunology, 2012, 510603.  

https://doi.org/10.1155/2012/510603 

Ozougwu, J. C. (2016). The role of reactive oxygen species and antioxidants 

in oxidative stress. International Journal of Research, 1. 

Patil, S. L., Swaroop, K., Kakde, N., & Somashekarappa, H. M. (2017). In 

vitro Protective Effect of Rutin and Quercetin against Radiation-

induced Genetic Damage in Human Lymphocytes. Indian journal of 

nuclear medicine : IJNM : the official journal of the Society of Nuclear 

Medicine, India, 32(4), 289–295.  

https://doi.org/10.4103/ijnm.IJNM_30_17 

Pedersen, K. M., Çolak, Y., Ellervik, C., Hasselbalch, H. C., Bojesen, S. E., 

& Nordestgaard, B. G. (2019). Smoking and increased white and red 

blood cells: a mendelian randomization approach in the copenhagen 

general population study. Arteriosclerosis, thrombosis, and vascular 

biology, 39(5), 965-977. 

 https://doi.org/10.1161/ATVBAHA.118.312338 

Peluso, M., Munnia, A., Piro, S., Armillis, A., Ceppi, M., Matullo, G., & 

Puntoni, R. (2010). Smoking, DNA adducts and number of risk DNA 

repair alleles in lung cancer cases, in subjects with benign lung diseases 

and in controls. Journal of nucleic acids, 2010. 

 https://doi.org/10.4061/2010/386798 

Pereira, L. L. S., Marcussi, S., Sátiro, L. C., Pereira, C. A., Andrade, L. F., 

Davide, L. C., & Santos, C. D. D. (2012). Application of Comet assay 

to assess the effects of white bean meal on DNA of human 



 

 

 

34 

lymphocytes. Brazilian Journal of Pharmaceutical Sciences, 48(1), 

103-108. 

Pfeifer, G. P., Denissenko, M. F., Olivier, M., Tretyakova, N., Hecht, S. S., 

& Hainaut, P. (2002). Tobacco smoke carcinogens, DNA damage and 

p53 mutations in smoking-associated cancers. Oncogene, 21(48), 7435-

7451. 

 https://doi.org/10.1038/sj.onc.1205803 

Piperakis, S. M., Kontogianni, K., Karanastasi, G., Iakovidou-Kritsi, Z., & 

Piperakis, M. M. (2009). The use of comet assay in measuring DNA 

damage and repair efficiency in child, adult, and old age populations. 

Cell Biology and Toxicology, 25(1), 65-71. 

 https://doi.org/10.1007/s10565-007-9046-6 

Piperakis, S. M., Petrakou, E., & Tsilimigaki, S. (2000). Effects of air 

pollution and smoking on DNA damage of human lymphocytes. 

Environmental and molecular mutagenesis, 36(3), 243-249. 

 https://doi.org/10.1002/1098-2280(2000)36:3<243::aid-em8>3.0.co;2-

9 

Piperakis, S. M., Visvardis, E. E., Sagnou, M., & Tassiou, A. M. (1998). 

Effects of smoking and aging on oxidative DNA damage of human 

lymphocytes. Carcinogenesis, 19(4), 695-698. 

 https://doi.org/10.1093/carcin/19.4.695 

Popescu, G. (2019). Principles of Biophotonics Volume 2. USA: IOP 

Publishing Ltd. 

Qiu, L. M., Li, W. J., Pang, X. Y., Gao, Q. X., Feng, Y., Zhou, L. B., & Zhang, 

G. H. (2003). Observation of DNA damage of human hepatoma cells 

irradiated by heavy ions using comet assay. World Journal of 

Gastroenterology: WJG, 9(7), 1450. 

 https://doi.org/10.3748/wjg.v9.i7.1450 

Radiation, U. N. (1996). Sources and effects of ionizing radiation. 

UNSCEAR 1996 report to the General Assembly, with scientific annex. 

Ratner, B. (2009). The correlation coefficient: Its values range between+ 1/− 

1, or do they?. Journal of targeting, measurement and analysis for 

marketing, 17(2), 139-142. 

 https://doi.org/10.1057/jt.2009.5 

Reith, W. (2016). Radiation Biology and Radiation Protection. In Diagnostic 

and Interventional Radiology (pp. 11-18). Springer, Berlin, Heidelberg. 

Risom, L., Møller, P., & Loft, S. (2005). Oxidative stress-induced DNA 

damage by particulate air pollution. Mutation research, 592(1-2), 119–

137. 

 https://doi.org/10.1016/j.mrfmmm.2005.06.012 

Robertson K. D. (2005). DNA methylation and human disease. Nature 

reviews. Genetics, 6(8), 597–610. 

 https://doi.org/10.1038/nrg1655 

Rodgman, A., & Perfetti, T. A. (2008). The chemical components of tobacco 

and tobacco smoke. CRC press. 

Rübe, C. E., Fricke, A., Widmann, T. A., Fürst, T., Madry, H., Pfreundschuh, 

M., & Rübe, C. (2011). Accumulation of DNA damage in 



 

 

 

35 

hematopoietic stem and progenitor cells during human aging. PloS one, 

6(3), e17487. 

 https://doi.org/10.1371/journal.pone.0017487 

Schärer, O. D. (2013). Nucleotide excision repair in eukaryotes. Cold Spring 

Harbor perspectives in biology, 5(10), a012609. 

 https://doi.org/10.1101/cshperspect.a012609 

Scott, B. R. (2014). Radiation Toxicology, Ionizing and Nonionizing. 

Seeberg, E., Eide, L., & Bjørås, M. (1995). The base excision repair pathway. 

Trends in biochemical sciences, 20(10), 391-397. 

 https://doi.org/10.1016/s0968-0004(00)89086-6 

Sedelnikova, O. A., Redon, C. E., Dickey, J. S., Nakamura, A. J., 

Georgakilas, A. G., & Bonner, W. M. (2010). Role of oxidatively 

induced DNA lesions in human pathogenesis. Mutation 

Research/Reviews in Mutation Research, 704(1-3), 152-159. 

 https://doi.org/10.1016/j.mrrev.2009.12.005 

Seidel, C., Lautenschläger, C., Dunst, J., & Müller, A. C. (2012). Factors 

influencing heterogeneity of radiation-induced DNA-damage measured 

by the alkaline comet assay. Radiation Oncology, 7(1), 1-10. 

 https://doi.org/10.1186/1748-717X-7-61 

Seluanov, A., Danek, J., Hause, N., & Gorbunova, V. (2007). Changes in the 

level and distribution of Ku proteins during cellular senescence. DNA 

repair, 6(12), 1740-1748. 

 https://doi.org/10.1016/j.dnarep.2007.06.010 

Shetty, S. S., & Nachane, H. (2013). Smoking genotoxicity in peripheral 

blood lymphocytes using the comet assay. Journal of Health and Allied 

Sciences NU, 3(03), 038-041. 

Singh, N. P., Danner, D. B., Tice, R. R., Brant, L., & Schneider, E. L. (1990). 

DNA damage and repair with age in individual human lymphocytes. 

Mutation research, 237(3-4), 123–130. 

 https://doi.org/10.1016/0921-8734(90)90018-m 

Singh, N. P. (1988). A simple technique for quantitation of low levels of DNA 

damage in individual cells. Experimental call research, 175, (1), 184-

191. 

 https://doi.org/10.1016/0014-4827(88)90265-0 

Slyskova, J., Lorenzo, Y., Karlsen, A., Carlsen, M. H., Novosadova, V., 

Blomhoff, R., Vodicka, P., & Collins, A. R. (2014). Both genetic and 

dietary factors underlie individual differences in DNA damage levels 

and DNA repair capacity. DNA repair, 16, 66–73. 

 https://doi.org/10.1016/j.dnarep.2014.01.016 

Soares, J. P., Cortinhas, A., Bento, T., Leitão, J. C., Collins, A. R., Gaivão, 

I., & Mota, M. P. (2014). Aging and DNA damage in humans: a meta‐
analysis study. Aging, 6(6), 432–439.  

https://doi.org/10.18632/aging.100667 

Söylemez, E., KAYAALTI, Z., Aliyev, V., & Söylemezoğlu, T. (2012). 

Effect of cigarette smoking on DNA damage according to nine comet 

assay parameters in female and male groups. 

 https://doi.org/10.1501/Tıpfak000000805 



 

 

 

36 

Sprent, J. (1993). Lifespans of naive, memory and effector lymphocytes. 

Current opinion in immunology, 5(3), 433-438. 

 https://doi.org/10.1016/0952-7915(93)90065-Z 

Srivastava, A. K., & Singh, D. (2020). Assessment of malathion toxicity on 

cytophysiological activity, DNA damage and antioxidant enzymes in 

root of Allium cepa model. Scientific reports, 10(1), 1-10. 

 https://doi.org/10.1038/s41598-020-57840-y 

Su, R. J., Neises, A., & Zhang, X. B. (2014). Generation of iPS cells from 

human peripheral blood mononuclear cells using episomal vectors. In 

Induced Pluripotent Stem (iPS) Cells (pp. 57-69). 

 https://doi.org/10.1007/7651_2014_139 

Taylor, A. M. R., & Wakeford, R. (2013). Human radiosensitivity: report of 

the independent advisory group on ionising radiation. Health 

Protection Agency. 

Thompson, P. S., & Cortez, D. (2020). New insights into abasic site repair 

and tolerance. DNA repair, 102866. 

 https://doi.org/10.1016/j.dnarep.2020.102866 

Tice, R. R., Agurell, E., Anderson, D., Burlinson, B., Hartmann, A., 

Kobayashi, H., ... & Sasaki, Y. F. (2000). Single cell gel/comet assay: 

guidelines for in vitro and in vivo genetic toxicology 

testing. Environmental and molecular mutagenesis, 35(3), 206-221. 

https://doi.org/10.1002/(sici)1098-2280(2000)35:3<206::aid 

em8>3.0.co;2-j 

Tice, R. R., & Setlow, R. B. (1985). DNA repair and replication in aging 

organisms and cells. Handbook of the biology of aging/editors, CE 

Finch, EL Schneider, with the assistance of associate editors, RC 

Adelman, GM Martin, EJ Masoro. 

Toğay, V. A., BAŞ, F. Y., ÇELİK, D. A., Özçelik, N., Türel, G. Y., 

Calapoğlu, M., & KOSAR, P. A. (2020). Increased DNA Damage of 

Radiology Personnel Chronically Exposed to Low Levels of Ionizing 

Radiations. Süleyman Demirel Üniversitesi Sağlık Bilimleri Dergisi, 

11(2), 212-216. 

Tong, J., & Hei, T. K. (2020). Aging and age-related health effects of ionizing 

radiation. Radiation Medicine and Protection, 1(1), 15-23. 

 https://doi.org/10.1016/j.radmp.2020.01.005 

Toprani, S. M., & Das, B. (2015). Role of base excision repair genes and 

proteins in gamma-irradiated resting human peripheral blood 

mononuclear cells. Mutagenesis, 30(2), 247-261. 

 https://doi.org/10.1093/mutage/geu065 

Trzeciak, A. R., Mohanty, J. G., Jacob, K. D., Barnes, J., Ejiogu, N., Lohani, 

A., Zonderman, A. B., Rifkind, J. M., & Evans, M. K. (2012). Oxidative 

damage to DNA and single strand break repair capacity: relationship to 

other measures of oxidative stress in a population cohort. Mutation 

research, 736(1-2), 93–103.  

https://doi.org/10.1016/j.mrfmmm.2012.01.002 

Visvardis, E. E., Tassiou, A. M., & Piperakis, S. M. (1997). Study of DNA 

damage induction and repair capacity of fresh and cryopreserved 



 

 

 

37 

lymphocytes exposed to H2O2 and γ-irradiation with the alkaline comet 

assay. Mutation Research/DNA Repair, 383(1), 71-80. 

 https://doi.org/10.1016/s0921-8777(96)00047-x 

Waltar, A. E. (2003). The Medical, Agricultural, and Industrial Applications 

of Nuclear Technology. Publ. by Global New. 

Wang, Y., Xu, C., Du, L. Q., Cao, J., Liu, J. X., Su, X., Zhao, H., Fan, F. Y., 

Wang, B., Katsube, T., Fan, S. J., & Liu, Q. (2013). Evaluation of the 

comet assay for assessing the dose-response relationship of DNA 

damage induced by ionizing radiation. International journal of 

molecular sciences, 14(11), 22449–22461.  

https://doi.org/10.3390/ijms141122449 

Warren, J. J., Forsberg, L. J., & Beese, L. S. (2006). The structural basis for 

the mutagenicity of O6-methyl-guanine lesions. Proceedings of the 

National Academy of Sciences, 103(52), 19701-19706. 

 https://doi.org/10.1073/pnas.0609580103 

Weichselbaum, R. R., Liang, H., Deng, L., & Fu, Y. X. (2017). Radiotherapy 

and immunotherapy: a beneficial liaison?. Nature reviews Clinical 

oncology, 14(6), 365. 

 https://doi.org/10.1038/nrclinonc.2016.211 

Włodarczyk, M., & Nowicka, G. (2019). Obesity, DNA damage, and 

development of obesity-related diseases. International journal of 

molecular sciences, 20(5), 1146. 

 https://doi.org/10.3390/ijms20051146 

Wood, R. D. (1997). Nucleotide excision repair in mammalian cells. Journal 

of Biological Chemistry, 272(38), 23465-23468. 

 https://doi.org/10.1074/jbc.272.38.23465 

Yang, Q., Hergenhahn, M., Weninger, A., & Bartsch, H. (1999). Cigarette 

smoke induces direct DNA damage in the human B-lymphoid cell line 

Raji. Carcinogenesis, 20(9), 1769-1775. 

 https://doi.org/10.1093/carcin/20.9.1769 

Yong, Ching & Rahman, Tharek & Chew, Kim Mey. (2015). Wireless 

industry emission: Electromagnetic field monitoring and analysis. 10. 

9800-9807. 

Zhang, H., Cai, B., Geng, A., Tang, H., Zhang, W., Li, S., ... & Mao, Z. 

(2020). Base excision repair but not DNA double‐strand break repair is 

impaired in aged human adipose‐derived stem cells. Aging cell, 19(2), 

e13062. 

 https://doi.org/10.1111/acel.13062 

Zhao, L., Bao, C., Shang, Y., He, X., Ma, C., Lei, X., ... & Sun, Y. (2020). 

The Determinant of DNA repair pathway choices in ionising radiation-

induced DNA double-strand breaks. BioMed Research International, 

2020, 4834965. 

 https://doi.org/10.1155/2020/4834965  


