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Gurcu, Beyhan & yıldız, şakir & Koca, Yücel & Koca, Serdar. (2010). Investigation 

of Histopathology and Cytogenetic Effects of Heavy Metals Pollution on 

Cyprinus carpio (Linneaus, 1758) in the Gölmarmara Lake, Turkey. Journal 

of Animal and Veterinary Advances. 9. 798-808. 

10.3923/javaa.2010.798.808. 

Gustavino, B., Scornajenghi, K. A., Minissi, S., & Ciccotti, E. (2001). Micronuclei 

induced in erythrocytes of Cyprinus carpio (teleostei, pisces) by X-rays and 

colchicine. Mutation Research/Genetic Toxicology and Environmental 

Mutagenesis, 494(1-2), 151-159. 

Halvorsen, M. B., Casper, B. M., Matthews, F., Carlson, T. J., & Popper, A. N. 

(2012). Effects of exposure to pile-driving sounds on the lake sturgeon, Nile 

tilapia and hogchoker. Proceedings of the Royal Society B: Biological 

Sciences, 279(1748), 4705–4714. doi:10.1098/rspb.2012.1544  

Hasan, G. A., Das, A. K., Satter, M. A., & Asif, M. (2023). Distribution of Cr, Cd, 

Cu, Pb and Zn in organs of three selected local fish species of Turag river, 

Bangladesh and impact assessment on human health. Emerging 

Contaminants, 9(1), 100197. 

Hassan, D. (2003). Land-based sources of marine pollution-a global framework for 

control. Austl. Int'l LJ, 61. 

Heddle, J. A., Cimino, M. C., Hayashi, M., Romagna, F., Shelby, M. D., Tucker, J. 

D., ... & MacGregor, J. T. (1991). Micronuclei as an index of cytogenetic 

damage: past, present, and future. Environmental and molecular 

mutagenesis, 18(4), 277-291. 

Herbila, S., Syam, N., & Batara, A. S. (2022). Analisis Konsentrasi Logam Berat 

Seng (Zn) Pada Air, Sedimen, Dan Ikan Nila (Oreochromis Niloticus) Di 

Kanal Kota Makassar. Window of Public Health Journal, 3(6), 1044-1053. 

Hidayah, A. M., Purwanto, P., & Soeprobowati, T. R. (2014). Biokonsentrasi faktor 

https://doi.org/10.1111/ddg.13811


28 
 

 
 

logam berat Pb, Cd, Cr dan Cu pada ikan nila (Oreochromis niloticus Linn.) 

di karamba Danau Rawa Pening. Bioma: Berkala Ilmiah Biologi, 16(1), 1-

9. 

Hidayati, N. V., Aziz, A. S. A., Mahdiana, A., & Prayogo, N. A. (2022). Akumulasi 

Logam Berat Cd Pada Matriks Air, Sedimen, dan Ikan Nilem (Osteochilus 

hasselti) di Sungai Tajum Kabupaten Banyumas Jawa Tengah. Agritech: 

Jurnal Fakultas Pertanian Universitas Muhammadiyah Purwokerto, 24(2), 

174-184. 

Hill, G. M., & Shannon, M. C. (2019). Copper and zinc nutritional issues for 

agricultural animal production. Biological trace element research, 188, 

148-159. 

Holt, E. A., & Miller, S. W. (2011). Bioindicators: using organisms to measure. 

Nature, 3, 8-13. 

Hussain, B., Sultana, T., Sultana, S., Masoud, M. S., Ahmed, Z., & Mahboob, S. 

(2018). Fish eco-genotoxicology: Comet and micronucleus assay in fish 

erythrocytes as in situ biomarker of freshwater pollution. Saudi journal of 

biological sciences, 25(2), 393-398. 

Hutter, H. P., Poteser, M., Lemmerer, K., Wallner, P., Shahraki Sanavi, S., Kundi, 

M., ... & Weitensfelder, L. (2020). Indicators of genotoxicity in farmers and 

laborers of ecological and conventional banana plantations in Ecuador. 

International journal of environmental research and public health, 17(4), 

1435. 

Ibrahem, S., Hassan, M., Ibraheem, Q., & Arif, K. (2020). Genotoxic effect of lead 

and cadmium on workers at wastewater plant in Iraq. Journal of 

Environmental and Public Health, 2020(1), 9171027. 

ICH, G. (2011). Guidance on genotoxicity testing and data interpretation for 

pharmaceuticals intended for human use. In International Conference on 

Harmonisation of Technical Requirements for Registration of 

Pharmaceuticals for human use, Geneva, ICH Topic S (Vol. 2). 

ICH, I. (2011). S2 (R1) Guidance on genotoxicity testing and data interpretation for 

pharmaceuticals intended for human use. In Int Conf Harmon (Vol. 2). 

Isaev, N. K., Stelmashook, E. V., Genrikhs, E. E., & Onishchenko, G. E. (2023). 

Interaction between mitophagy, cadmium and zinc. Journal of Trace 

Elements in Medicine and Biology, 79, 127230. 

ITIS, (2025). Cyprinus carpio. Retrieved [April, 20, 2025], from the Integrated 

Taxonomic Information System (ITIS) on-line database, www.itis.gov, 

CC0 https://doi.org/10.5066/F7KH0KBK 

ITIS, (2025). Oreochromis niloticus. Retrieved [April, 20, 2025], from the 

Integrated Taxonomic Information System (ITIS) on-line database, 

www.itis.gov, CC0 https://doi.org/10.5066/F7KH0KBK  

Jamil Emon, F., Rohani, M. F., Sumaiya, N., Tuj Jannat, M. F., Akter, Y., 

Shahjahan, M., Abdul Kari, Z., Tahiluddin, A. B., & Goh, K. W. (2023). 

Bioaccumulation and Bioremediation of Heavy Metals in Fishes—A 

Review. In Toxics (Vol. 11, Issue 6). Multidisciplinary Digital Publishing 

Institute (MDPI). https://doi.org/10.3390/toxics11060510 

Junando, A., Musnansyah, A., & Witarsyah, D. (2019). Information Dashboard 

https://doi.org/10.5066/F7KH0KBK
http://www.itis.gov/
https://doi.org/10.5066/F7KH0KBK


29 
 

 
 

Untuk Monitoring Kualitas Air Di Sungai Citarum Secara Real-time 

Dengan Penggunaan Sistem Telemetri. eProceedings of Engineering, 6(2). 

Kanda, A. S., & Nugraha, H. (2024). Penyebab Kerugian Terhadap Pembudidaya 

Ikan Keramba Jaring Apung di Waduk Saguling. Journal Islamic Global 

Network for Information Technology and Entrepreneurship, 2(1), 01-05. 

Kang, S. H., Kwon, J. Y., Lee, J. K., & Seo, Y. R. (2013). Recent advances in in 

vivo genotoxicity testing: prediction of carcinogenic potential using comet 

and micronucleus assay in animal models. Journal of cancer prevention, 

18(4), 277. 

Khairuman, A., & Amri, K. (2005). Budi Daya Ikan Nila Secara Intensif. 

AgroMedia. 

King JC, Brown KH, Gibson RS et al (2015) Biomarkers of nutrition for 

development (BOND)-zinc review. J Nutr 146:858S–885S. 

https://doi.org/10.3945/jn.115.220079 

Kipling, M. D., & Waldron, H. A. (1976). Polycyclic aromatic hydrocarbons in 

mineral oil, tar, and pitch, excluding petroleum pitch. Preventive Medicine, 

5(2), 262-278. 

Kitowski L, Kowalski R, Komosa A, Lechowski J, Grzywaczewski G, Scibior R, 

Pilucha G, Chrapowicki M. (2012) Diversity of total mercury 

concentrations in kidneys of birds from Eastern Poland. Ekológia 

(Bratislava) 31(1):12–21 

Konopacka, M. (2003). Effect of smoking and aging on micronucleus frequencies 

in human exfoliated buccal cells. Neoplasma, 50(5), 380-382. 

Korkmaz, E., Tekin-Özan, S., & Atli, G. (2012). Heavy metal accumulation in 

sediment and aquatic organisms in the Gulf of Izmir, Aegean Sea, Turkey. 

Environmental Monitoring and Assessment, 184(9), 5787–5798. 

https://doi.org/10.1007/s10661-011-2428-0 

Kousar, S., Javed, M., Ambreen, F., & Abbas, S. (2022). Determination of 

genotoxic effects of aluminum on Cirrhinus mrigala and Ctenopharyngodon 

idella using comet assay and micronucleus test. Iranian Journal of Fisheries 

Sciences, 21(2), 545-567. 

Kovačević, G., Gregorović, G., Kalafatić, M., & Jaklinović, I. (2009). The effect of 

aluminium on the planarian polycelis felina (Daly.). Water, Air, and Soil 

Pollution, 196, 333-344. 

Lam SKI, Wang XW (2008) Trace element deficiency in freshwater cladoceran 

Daphnia magna. Aquat Biol 1:217–224 

Lehucher-Michel, M. P., giorgio, C. D., Amara, Y. A., Laget, M., & Botta, A. 

(1995). The micronucleus assay in human exfoliated urothelial cells: effect 

of smoking. Mutagenesis, 10(4), 329-332. 

Lewtas, J., Lewis, C., Zweidinger, R., Stevens, R., & Cupitt, L. (1992). Sources of 

genotoxicity and cancer risk in ambient air. Pharmacogenetics and 

Genomics, 2(6), 288-296. 

Li X.F., Wang P.F., Feng C.L., Liu D.Q, Chen J.K., Wu F.C. (2019). Acute Toxicity 

and Hazardous Concentrations of Zinc to Native Freshwater Organisms 

Under Different pH Values in China. Bull Environ Contam Toxicol, 103, 

https://doi.org/10.3945/jn.115.220079


30 
 

 
 

120–126, doi:10.1007/s00128-018-2441-2. 

Li, X. F., Wang, P. F., Feng, C. L., Liu, D. Q., Chen, J. K., & Wu, F. C. (2019). 

Acute toxicity and hazardous concentrations of zinc to native freshwater 

organisms under different pH values in China. Bulletin of environmental 

contamination and toxicology, 103, 120-126. 

Loekitowati, P. (1998). Penentuan Kandungan Logam Berat Fe, Ni dan Cu Pada 

Sedimen Dasar Waduk Saguling Dalam Upaya Mengungkap Tingkat 

Pencemaran. Jurnal Penelitian Sains, (3). 

Luan, Yang & Honma, Masamitsu. (2021). Genotoxicity testing and recent 

advances. Genome Instability & Disease. 3. 10.1007/s42764-021-00058-7. 

Luo, H., Wang, Q., Guan, Q., Ma, Y., Ni, F., Yang, E., & Zhang, J. (2022). Heavy 

metal pollution levels, source apportionment and risk assessment in dust 

storms in key cities in Northwest China. Journal of Hazardous Materials, 

422, 126878. 

Luzhna, L., Kathiria, P., & Kovalchuk, O. (2013). Micronuclei in genotoxicity 

assessment: from genetics to epigenetics and beyond. Frontiers in genetics, 

4, 131. 

Lyulko, O. V., Garty, G., Randers-Pehrson, G., Turner, H. C., Szolc, B., & Brenner, 

D. J. (2014). Fast Image Analysis for the Micronucleus Assay in a Fully 

Automated High-Throughput Biodosimetry System. Radiation Research, 

181(2), 146–161. doi:10.1667/rr13441.1  

Mahardika, D. I., & Salami, I. R. S. (2012). Profil distribusi pencemaran logam 

berat pada air dan sedimen aliran sungai dari air lindi TPA Sari Mukti. 

Jurnal Teknik Lingkungan, 18(1), 30. 

Mahdy, E. A., Ezzeldein, S. A., & Ibrahim, N. N. (2025). Anatomical Investigation 

of The Swim Bladder in Grass Carp (Ctenopharyngodon idella) and Red 

Sea Halfbeak (Hyporhamphus gamberur) Fish Using Different Imaging 

Techniques. Egyptian Journal of Veterinary Sciences, 56(13), 99-108. 

Manna, G. K., & Sadhukhan, A. (1986). Use of cells of gill and kidney of tilapia 

fish in micronucleus test (MNT). Current Science, 498-501. 

Maret, W., & Sandstead, H. H. (2006). Zinc requirements and the risks and benefits 

of zinc supplementation. Journal of Trace Elements in Medicine and 

Biology, 20(1), 3–18. doi:10.1016/ 

Marreiro, D. D. N., Cruz, K. J. C., Morais, J. B. S., Beserra, J. B., Severo, J. S., & 

De Oliveira, A. R. S. (2017). Zinc and oxidative stress: current mechanisms. 

Antioxidants, 6(2), 24. 

Mediawan, Yudha & Montarcih, Lily & Soetopoi, Widandi & Prayogo, Tri. (2021). 

Water Balance Supporting the Irrigation Water Demand in Java Island, 

Indonesia. Indonesian Journal of Geography. 53. 10.22146/ijg.59102. 

Mediawan, Yudha & Montarcih, Lily & Soetopoi, Widandi & Prayogo, Tri. (2021). 

Water Balance Supporting the Irrigation Water Demand in Java Island, 

Indonesia. Indonesian Journal of Geography. 53. 10.22146/ijg.59102. 

Mekonnen, Mesfin & Hoekstra, Arjen. (2011). The water footprint of electricity 

from hydropower. Hydrology and Earth System Sciences. 16. 

10.5194/hessd-8-8355-2011. 

Morshdy, A., Ahmed, M., & El-Sayed, A. (2021). Tissue-specific accumulation of 



31 
 

 
 

heavy metals in fish and associated risks to human health. Environmental 

Science and Pollution Research, 28(15), 19224–19235. 

https://doi.org/10.1007/s11356-021-13604-8 

Moxness Reksten, A., Rahman, Z., Kjellevold, M., Garrido Gamarro, E., Thilsted, 

S. H., Pincus, L. M., ... & Lundebye, A. K. (2021). Metal contents in fish 

from the Bay of Bengal and potential consumer exposure—The EAF-

nansen programme. Foods, 10(5), 1147. 

Mulyadi, Asep & Atmaja, E.. (2016). DAMPAK PENCEMARAN WADUK 

SAGULING TERHADAP BUDIDAYA IKAN JARING TERAPUNG. 

Jurnal Geografi Gea. 11. 10.17509/gea.v11i2.1622. 

Murtini, J., & Rachmawati, N. (2007). Kandungan Logam Berat Pada Ikan, Air Dan 

Sedimen Di Waduk Saguling Jawa Barat. Jurnal Pascapanen dan 

Bioteknologi Kelautan dan Perikanan, 2(2), 153-159. 

doi:http://dx.doi.org/10.15578/jpbkp.v2i2.459 

Mutiah, M., Siahaan, J., Loka, I. N., & Irawan, J. (2022). The efficiency of heavy 

metal analysis method in marine fish samples by atomic absorption 

spectrophotometry. Jurnal Penelitian Pendidikan IPA, 8(2), 963-968. 

Nagaraju, R., Kalahasthi, R., Balachandar, R., & Bagepally, B. S. (2022). Cadmium 

exposure and DNA damage (genotoxicity): a systematic review and meta-

analysis. Critical Reviews in Toxicology, 52(10), 786-798. 

Naik, G., Rashid, M., Balkhi, M. H., & Bhat, F. A. (2015). Food and feeding habits 

of Cyprinus carpio var. communis: A reason that decline Schizothoracine 

fish production from Dal Lake of Kashmir Valley. Fisheries and 

Aquaculture Journal, 6(4), 1000155. 

Narantaka, A.M.M. 2012. Pembenihan Ikan Mas. Javalitera. Jogjakarta 

Ngo, H. T. T., Gerstmann, S., & Frank, H. (2011). Subchronic effects of 

environment-like cadmium levels on the bivalve Anodonta anatina 

(Linnaeus 1758): III. Effects on carbonic anhydrase activity in relation to 

calcium metabolism. Toxicological & Environmental Chemistry, 93(9), 

1815-1825. 

Nurfadhilla, N., Wijayanti, A., & Susilowati, E. (2020). Monitoring of lead 

concentration in Waduk Cirata water and fish. Jurnal Perikanan dan 

Kelautan, 11(1), 45-51. 

Oliveira, H., Monteiro, C., Pinho, F., Pinho, S., de Oliveira, J. M. P. F., & Santos, 

C. (2014). Cadmium-induced genotoxicity in human osteoblast-like cells. 

Mutation Research/Genetic Toxicology and Environmental Mutagenesis, 

775, 38-47. 

Page, L.M., and Burr, B.M., (1991). A field guide to freshwater fishes. Houghton 

Mifflin Company, Boston. 

Pal, S., Sequeira, J. S., Joshi, D. M., Darshni, S., & Jaiswal, A. (2023). Bioindicators 

in heavy metal detection. Int J Eng Res Technol, 10(02), 206-222. 

Paul, M. J., & Meyer, J. L. (2001). Streams in the urban landscape. Annual review 

of Ecology and Systematics, 32(1), 333-365. 

Pawar, D. H. (2012). River water pollution, an environmental crisis a case study of 

Panchaganga river of Kolhapur city. Int. J. Ecol. Dev. Sum, 9(1), 131-133. 

http://dx.doi.org/10.15578/jpbkp.v2i2.459


32 
 

 
 

Petering, D. H., & Mahim, A. (2017). Proteomic high affinity Zn2+ trafficking: 

where does metallothionein fit in?. International journal of molecular 

sciences, 18(6), 1289. 

Petrovic, M., et al. (2013). Sediment quality guidelines for aquatic ecosystems: 

evaluation of heavy metal contamination in aquatic sediments. 

Ecotoxicology and Environmental Safety, 95, 70-78. 

https://doi.org/10.1016/j.ecoenv.2013.05.006 

Phillips, D. H., & Arlt, V. M. (2009). Genotoxicity: damage to DNA and its 

consequences. In Clinical and Environmental Toxicology (Vol. 1). 

Plum, L. M., Rink, L., & Haase, H. (2010). The essential toxin: impact of zinc on 

human health. International journal of environmental research and public 

health, 7(4), 1342-1365. 

Prihatin, R. B. (2015). Alih fungsi lahan di perkotaan (Studi kasus di Kota Bandung 

dan Yogyakarta). Jurnal Aspirasi, 6(2), 105-118. 

Prinajati, P. D. (2019). Kualitas air Waduk Jatiluhur di Purwakarta terhadap 

pengaruh keramba jaring apung. Journal of Community Based 

Environmental Engineering and Management, 3(2), 78-86. 

Priyanto, D., Sulistyono, A., & Widayati, S. (2008). Heavy metal content in 

cultured fish from Cirata Reservoir, West Java. Jurnal Ilmu Perikanan dan 

Kelautan, 3(2), 101-109. 

Putra, A. S., Rahman, M. F., & Sari, D. P. (2019). Analisis Kandungan Logam Berat 

Pb, Cd, dan Zn pada Ikan Mas dan Ikan Nila di Waduk Saguling. Jurnal 

Ilmu Perikanan dan Kelautan, 11(2), 145-153. 

Putra, A. S., Rahman, M. F., & Sari, D. P. (2019). Analisis Kandungan Logam Berat 

Pb, Cd, dan Zn pada Ikan Mas dan Ikan Nila di Waduk Saguling. Jurnal 

Ilmu Perikanan dan Kelautan, 11(2), 145–153. 

Rachmat, N., Yohannes, Y., & Mahendra, A. (2021). Klasifikasi jenis ikan laut 

menggunakan metode SVM dengan fitur HOG dan HSV. JATISI (Jurnal 

Teknik Informatika dan Sistem Informasi), 8(4), 2235-2247. 

Rajeshkumar, S., & Li, X. (2018). Bioaccumulation of heavy metals in fish species 

from the Meiliang Bay, Taihu Lake, China. Toxicology Reports, 5, 288-295. 

https://doi.org/10.1016/j.toxrep.2018.01.005 

Ratte TH, Hammers-Wirtz M, Cleuvers M (2003) Ecotoxicity testing. In: Markert 

AB, Breure MA, Zechmeister GH (eds) Bioindicators and biomonitors, vol 

6. Elsevier Science Ltd., Oxford, pp 221–256 

Ratte TH, Hammers-Wirtz M, Cleuvers M. (2003) Ecotoxicity testing. In: Markert 

AB, Breure MA, Zechmeister GH (eds) Bioindicators and biomonitors, 

Elsevier Science Ltd, Oxford, Vol. 6:221–256 

Riani, E. (2010). Heavy metal contamination in water and sediment of Cirata 

Reservoir. Indonesian Journal of Environmental Sciences, 7(1), 55-62. 

Riani, E. (2010). Kontaminasi logam berat pada ikan budidaya dalam keramba 

jaring apung di Waduk Cirata. Jurnal Teknobiologi, 1(1), 51-61. 

Rochyatun, E., & Rozak, A. (2010). Pemantauan kadar logam berat dalam sedimen 

di perairan Teluk Jakarta. Makara Journal of Science, 11(1), 5. 

Rodrigues, M. A., Probst, C. E., Zayats, A., Davidson, B., Riedel, M., Li, Y., & 

Venkatachalam, V. (2021). The in vitro micronucleus assay using imaging 



33 
 

 
 

flow cytometry and deep learning. npj Systems Biology and Applications, 

7(1), 20. Al-Hossainy, A. F., Mohamed, A. E., Hassan, F. S., & Abd Allah, 

M. M. (2017). Determination of cadmium and lead in perch fish samples by 

differential pulse anodic stripping voltammetry and furnace atomic 

absorption spectrometry. Arabian Journal of Chemistry, 10, S347-S354. 

Rudy M (2010) Dependences between the age and the level of bioaccumulation of 

heavy metals in tissues and the chemical composition of wild boars’ meat. 

Food Addit Contam 27:464–472 

Samanta, S., & Dey, P. (2012). Micronucleus and its applications. Diagnostic 

cytopathology, 40(1), 84-90. 

Samantara, M. K., Panigrahi, S., Mohanty, A. K., Sahu, G., Mishra, S. S., 

Palaniswami, K., ... & Venkatraman, B. (2023). Heavy metal concentration 

in marine edible fishes and associated health risks: An assessment from 

Tamil Nadu coast, Bay of Bengal. Environmental Chemistry and 

Ecotoxicology, 5, 193-204. 

Sarojam, P. (2009). Analysis of Fish and Seafoods with AAnalyst 800 Atomic 

Absorption Spectrophotometer for Trace Metal Contamination, in 

Accordance with AOAC. PerkinElmer, Inc.,Shelton 

Sauliutė, G., & Svecevičius, G. (2015). Heavy metal interactions during 

accumulation via direct route in fish: a review. Zoology and Ecology, 25(1), 

77–86. https://doi.org/10.1080/21658005.2015.1009734 

Sayed, A. E. D. H., Mahmoud, U. M., & Mekkawy, I. A. (2016). Erythrocytes 

alterations of monosex tilapia (Oreochromis niloticus, Linnaeus, 1758) 

produced using methyltestosterone. Egyptian Journal of Aquatic Research, 

42(1), 83-90. 

Schmidt, K., Staaks, G. B., Pflugmacher, S., & Steinberg, C. E. (2005). Impact of 

PCB mixture (Aroclor 1254) and TBT and a mixture of both on swimming 

behavior, body growth and enzymatic biotransformation activities (GST) of 

young carp (Cyprinus carpio). Aquatic toxicology, 71(1), 49-59. 

Schönnenbeck, M., & Neumann, F. (2015). History of Zinc, its production and 

usage. 

Online].Disponível:http://www.rheinzink.pt/fileadmin/inhalt/bilder/ebooks

/208521696950326cd58ae8d/index_en. html. 

Seukep, A. J., Noumedem, J. A. K., Djeussi, D. E., & Kuete, V. (2014). 

Genotoxicity and Teratogenicity of African Medicinal Plants. Toxicological 

Survey of African Medicinal Plants, 235–275. doi:10.1016/b978-0-12-

800018-2.00009-1  

Sfakianakis, D. G., Renieri, E., Kentouri, M., & Tsatsakis, A. M. (2015). Effect of 

heavy metals on fish larvae deformities: a review. Environmental research, 

137, 246-255. 

Shah, K., Kumar, R., & Gupta, V. K. (2020). Accumulation of heavy metals in fish 

species from freshwater ecosystem: Toxicological perspective. 

Environmental Science and Pollution Research, 27, 1099–1110. 

https://doi.org/10.1007/s11356-019-06875-2 

Shojikana, M. S., Junianto, J., Iskandar, I., & Pratama, R. I. (2024). 

IDENTIFICATION OF HEAVY METAL Cu AND Zn IN THE MEAT OF 

https://doi.org/10.1080/21658005.2015.1009734


34 
 

 
 

NILE TILAPIA (Oreochromis niloticus) AT IPAL BOJONGSOANG, 

BANDUNG REGENCY, WEST JAVA. Jurnal Perikanan Unram, 14(4), 

2146–2154. https://doi.org/10.29303/jp.v14i4.1274 

Skidmore, J. F. (1964). Toxicity of Zinc Compounds to Aquatic Animals, with 

Special Reference to Fish. The Quarterly Review of Biology, 39(3), 227–

248. doi:10.1086/404229. 

So, B., Park, J. H., Kim, M., Lee, H., Yoon, J. H., Lee, Y. J., ... & Park, J. T. (2025). 

Rapid and Accurate Genotoxicity Assessment Using the Neutral Comet 

Assay in Cyprinus carpio Cells. Life, 15(4), 603. 

Soetrisno, Y. (2002). Kualitas Perairan Waduk Cirata Dinamika Kualitas Air Di 

Dua Lokasi Yang Berbeda Jumlah Keramba Jaring Apungnya. Jurnal 

Teknologi Lingkungan BPPT, 3(1), 146071. 

Stankevičiūtė, M., Sauliutė, G., Svecevičius, G., Kazlauskienė, N., & Baršienė, J. 

(2017). Genotoxicity and cytotoxicity response to environmentally relevant 

complex metal mixture (Zn, Cu, Ni, Cr, Pb, Cd) accumulated in Atlantic 

salmon (Salmo salar). Part I: importance of exposure time and tissue 

dependence. Ecotoxicology, 26(8), 1051–1064. doi:10.1007/s10646-017-

1833-0  

Stankovic, Slavka & Stankovic, Ana. (2013). Bioindicators of Toxic Metals. 

10.1007/978-94-007-6836-9_5. 

Sudarso, Y., Wardiatno, Y., & Sualia, I. (2008). Pengaruh kontaminasi logam berat 

di sedimen terhadap komunitas bentik makroavertebrata: studi kasus di 

Waduk Saguling-Jawa Barat. Jurnal Ilmu-Ilmu Perairan Dan Perikanan 

Indonesia, 15(1), 49-59. 

Suharto, B., Dewi, L., Mustaqiman, A.N., Marjo, T.R.A.K. (2019). The Study of 

Water Quality Status in the Ngebrong River with Physical and Chemical 

Parameters in the Tawangsari Barat Region, Pujon District, Malang 

Regency, Indonesian Journal of Urban and Environmental Technology, vol. 

2(2): 164-180. 

Surachman, S. Kualitas air waduk Saguling, Jawa Barat selama periode 1997-2002. 

Sutrisno, Santosa Koesoemadinata, dan Imam Taufik. (2007). Tingkat Pencemaran 

Logam Berat Pada Ekosistem Waduk Di Jawa Barat (Saguling, Cirata, Dan 

Jatiluhur). Jurnal Akuakultur, 2(1). 

Swarnkumar Reddy, Osborne W J. 2020. Heavy metal determination and aquatic 

toxicity evaluation of textile dyes and effluents using Artemia salina. 

Biocatalysis and Agricultural Biotechnology. 

https://doi.org/10.1016/j.bcab.2020.101574 

Tasa, H., Imani, A., Moghanlou, K. S., Nazdar, N., & Moradi-Ozarlou, M. (2020). 

Aflatoxicosis in fingerling common carp (Cyprinus carpio) and protective 

effect of rosemary and thyme powder: Growth performance and digestive 

status. Aquaculture, 527, 735437. 

Taylor, J. A., & Simons, T. J. (1994). The mechanism of zinc uptake by cultured 

rat liver cells. The Journal of Physiology, 474(1), 55-64. 

Ternjej, I., Mihaljević, Z., Stanković, I., Kerovec, M., Sipos, L., Želježić, D., & 

Kopjar, N. (2010). Estimation of DNA integrity in blood cells of eastern 

mosquitofish (Gambusia holbrooki) inhabiting an aluminium-polluted 

https://doi.org/10.29303/jp.v14i4.1274
https://doi.org/10.1016/j.bcab.2020.101574


35 
 

 
 

water environment: an alkaline comet assay study. Archives of 

environmental contamination and toxicology, 59, 182-193.  

Terradas, M., Martín, M., Tusell, L., & Genescà, A. (2010). Genetic activities in 

micronuclei: is the DNA entrapped in micronuclei lost for the cell?. 

Mutation Research/Reviews in Mutation Research, 705(1), 60-67. 

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. 

Tiquio, M. G. J. P., Marmier, N., & Francour, P. (2017). Management frameworks 

for coastal and marine pollution in the European and South East Asian 

regions. Ocean & Coastal Management, 135, 65-78. 

Tomelleri, J. R., and M. E. Eberle, (1990). Fishes of the central United States: 

University Press of Kansas. 

Tucker, E., Gerlach, J., Curtean, A., Passingham, K., Murphy, L., & Lewbart, G. 

(2020). Copper and zinc generated by the Aquascape IonGen pond clarifier 

system can be detrimental to koi (Cyprinus carpio) health. Veterinary 

Record Open, 7(1), e000396. 

Tymoshenko, S., et al. (2016). Heavy metals toxicity in fish muscle: Effects on 

antioxidant enzymes. Ecotoxicology and Environmental Safety, 132, 291-

298. https://doi.org/10.1016/j.ecoenv.2016.06.015 

Vijitkul, P., Kongsema, M., Toommakorn, T., & Bullangpoti, V. (2022). 

Investigation of genotoxicity, mutagenicity, and cytotoxicity in erythrocytes 

of Nile tilapia (Oreochromis niloticus) after fluoxetine exposure. 

Toxicology Reports, 9, 588-596. 

Vilizzi, L., & Tarkan, A. S. (2016). Bioaccumulation of metals in common carp 

(Cyprinus carpio L.) from water bodies of Anatolia (Turkey): a review with 

implications for fisheries and human food consumption. Environmental 

Monitoring and Assessment, 188, 1-24. 

W. Hatmoko et al. (2012). Water Balance of Water Availability and Water Demand 

in Indonesia River Basins, Water Resources Research Agency, Bandung 

W. Hatmoko et al. 2012. Neraca Ketersediaan dan Kebutuhan Air pada Wilayah 

Sungai di Indonesia Puslitbang SDA Bandung 

Waluya, B. (2007). Relokasi Industri di Kabupaten Bandung. Jurnal Geografi Gea, 

7(2). 

Wang, Z., Meador, J. P., & Leung, K. M. Y. (2016). Metal toxicity to freshwater 

organisms as a function of pH: A meta-analysis. Chemosphere, 144, 1544–

1552. doi:10.1016/j.chemosphere.2015.10.032. 

Wani, A. L., Ara, A., & Usmani, J. A. (2015). Lead toxicity: a review. 

Interdisciplinary toxicology, 8(2), 55–64. https://doi.org/10.1515/intox-

2015-0009 

Wardhani, E., Roosmini, D., & Notodarmojo, S. (2021). Penilaian Tingkat 

Pencemaran Logam Berat Sedimen Waduk Saguling Provinsi Jawa Barat. 

Wasim, A. A., Naz, S., Khan, M. N., & Fazal-ur-Rehman, S. (2019). Assessment 

of heavy metals in rice using atomic absorption spectrophotometry-a study 

https://doi.org/10.1515/intox-2015-0009
https://doi.org/10.1515/intox-2015-0009


36 
 

 
 

of different rice varieties in Pakistan. Pakistan Journal of Analytical & 

Environmental Chemistry, 20(1), 67. 

Wastney, M. E., Aamodt, R. L., Rumble, W. F., & Henkin, R. I. (1986). Kinetic 

analysis of zinc metabolism and its regulation in normal humans. American 

Journal of Physiology-Regulatory, Integrative and Comparative 

Physiology, 251(2), R398-R408. 

Wepener, V., et al. (2006). The accumulation and effects of metals in fish from the 

Swartkops River, South Africa. Water SA, 32(3), 417–426. 

https://doi.org/10.4314/wsa.v32i3.5148 

Williams, R. C., & Metcalfe, C. D. (1992). Development of an in vivo hepatic 

micronucleus assay with rainbow trout. Aquatic toxicology, 23(3-4), 193-

202. 

Witkowska, D., Słowik, J., & Chilicka, K. (2021). Heavy metals and human health: 

Possible exposure pathways and the competition for protein binding sites. 

Molecules, 26(19), 6060. 

World Health Organization. (2003). Summary and conclusions of the sixty-first 

meeting of the joint FAO/WHO Expert Committee on Food Additives 

(JECFA). JECFA/61/SC, Rome, Italy. June 10-19. 

Wunderlich, V. (2005). On the origins of the Druckrey-Küpfmüller Papers (1948-

1949): dose-effect relations in carcinogenic substances. Medizinhistorisches 

Journal, 40(3-4), 369-397. 

Xiang, P., et al. (2016). Oxidative stress and DNA damage induced by heavy metals 

in fish muscle tissue. Environmental Toxicology and Pharmacology, 41, 

160-166. https://doi.org/10.1016/j.etap.2015.12.013 

Yalsuyi, A. M., Hedayati, A., Vajargah, M. F., & Mousavi-Sabet, H. (2017). 

Examining the toxicity of cadmium chloride in common carp (Cyprinus 

carpio) and goldfish (Carassius auratus). Journal of environmental 

treatment techniques, 5(2), 83-86. 

Yi, Y. J., & Zhang, S. H. (2012). The relationships between fish heavy metal 

concentrations and fish size in the upper and middle reach of Yangtze River. 

Procedia Environmental Sciences, 13, 1699-1707. 

Zahran, E., Mamdouh, A. Z., Elbahnaswy, S., El-Son, M. M., Risha, E., ElSayed, 

A., ... & Sebaei, M. G. E. (2025). The impact of heavy metal pollution: 

bioaccumulation, oxidative stress, and histopathological alterations in fish 

across diverse habitats. Aquaculture International, 33(5), 371. 

Zaynab, M., Al-Yahyai, R., Ameen, A., Sharif, Y., Ali, L., Fatima, M., ... & Li, S. 

(2022). Health and environmental effects of heavy metals. Journal of King 

Saud University-Science, 34(1), 101653. 

Zhang, Z., Wang, J. J., Ali, A., & DeLaune, R. D. (2016). Heavy metal distribution 

and water quality characterization of water bodies in Louisiana’s Lake 

Pontchartrain Basin, USA. Environmental Monitoring and Assessment, 

188(11). doi:10.1007/s10661-016-5639-y  

 

 


