
53 
 

DAFTAR PUSTAKA 

 

Adesoji, A. T., Onuh, J. P., Palang, I. P., Liadi, A. M., & Musa, S. (2023). Prevalence 

of multi-drug resistant Pseudomonas aeruginosa isolated from selected 

residential sewages in Dutsin-Ma, Katsina State, Nigeria. Journal of Public 

Health in Africa, 14(2). https://doi.org/10.4081/jphia.2023.2152 

Ahmad, F., Zhu, D., & Sun, J. (2021). Environmental fate of tetracycline antibiotics: 

Degradation pathway mechanisms, challenges, and perspectives. Environmental 

Sciences Europe, 33(1), 64. https://doi.org/10.1186/s12302-021-00505-y 

Ali, N. G., Ali, T. E.-S., Aboyadak, I. M., & Elbakry, M. A. (2021). Controlling 

Pseudomonas aeruginosa infection in Oreochromis niloticus spawners by 

cefotaxime sodium. Aquaculture, 544, 737107. 

https://doi.org/10.1016/j.aquaculture.2021.737107 

Almazroo, O. A., Miah, M. K., & Venkataramanan, R. (2017). Drug Metabolism in the 

Liver. Clinics in Liver Disease, 21(1), 1–20. 

https://doi.org/10.1016/j.cld.2016.08.001 

Amangelsin, Y., Semenova, Y., Dadar, M., Aljofan, M., & Bjørklund, G. (2023). The 

Impact of Tetracycline Pollution on the Aquatic Environment and Removal 

Strategies. Antibiotics, 12(3), 440. https://doi.org/10.3390/antibiotics12030440 

Amato, M., Dasí, D., González, A., Ferrús, M. A., & Castillo, M. Á. (2021). Occurrence 

of antibiotic resistant bacteria and resistance genes in agricultural irrigation 

waters from Valencia city (Spain). Agricultural Water Management, 256, 

107097. https://doi.org/10.1016/j.agwat.2021.107097 

Aminov, R. I. (2010). A Brief History of the Antibiotic Era: Lessons Learned and 

Challenges for the Future. Frontiers in Microbiology, 1. 

https://doi.org/10.3389/fmicb.2010.00134 

Anjum, M.F., Zankari, E., Hasman, H., 2017. Molecular Methods for Detection of 

Antimicrobial Resistance. Microbiol Spectr 5, 5.6.02. 

https://doi.org/10.1128/microbiolspec.ARBA-0011-2017 

Anokyewaa, M.A., Amoah, K., Li, Y., Lu, Y., Kuebutornye, F.K.A., Asiedu, B., Seidu, 

I., 2021. Prevalence of virulence genes and antibiotic susceptibility of Bacillus 

used in commercial aquaculture probiotics in China. Aquaculture Reports 21, 

100784. https://doi.org/10.1016/j.aqrep.2021.100784 
Bairoliya, S., Koh Zhi Xiang, J., & Cao, B. (2022). Extracellular DNA in 

Environmental Samples: Occurrence, Extraction, Quantification, and Impact on 

Microbial Biodiversity Assessment. Applied and Environmental Microbiology, 

88(3), e01845-21. https://doi.org/10.1128/aem.01845-21 

Bashir, I., Lone, F. A., Bhat, R. A., Mir, S. A., Dar, Z. A., & Dar, S. A. (2020). Concerns 

and Threats of Contamination on Aquatic Ecosystems. In K. R. Hakeem, R. A. 

Bhat, & H. Qadri (Eds.), Bioremediation and Biotechnology (pp. 1–26). Springer 

International Publishing. https://doi.org/10.1007/978-3-030-35691-0_1 

Bhandari, S., Adhikari, S., Karki, D., Chand, A. B., Sapkota, S., Dhungel, B., Banjara, 

Deteksi Gen Resisten Antibiotik pada Kegiatan Budidaya Perikanan di Sepanjang Saluran Irigasi
Sapon
Kabupaten Kulon Progo
Mohamad Aji Ikhrami, Dr. Dini Wahyu Kartika Sari, S.Pi., M.Si.; Mgs. Muhammad Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1128/microbiolspec.ARBA-0011-2017
https://doi.org/10.1016/j.aqrep.2021.100784


54 
 

M. R., Joshi, P., Lekhak, B., & Rijal, K. R. (2022). Antibiotic Resistance, Biofilm 

Formation and Detection of mexA/mexB Efflux-Pump Genes Among Clinical 

Isolates of Pseudomonas aeruginosa in a Tertiary Care Hospital, Nepal. Frontiers 

in Tropical Diseases, 2, 810863. https://doi.org/10.3389/fitd.2021.810863 

Binh, C. T. T., Heuer, H., Kaupenjohann, M., & Smalla, K. (2009). Diverse aadA gene 

cassettes on class 1 integrons introduced into soil via spread manure. Research 

in Microbiology, 160(6), 427–433. https://doi.org/10.1016/j.resmic.2009.06.005 

Blair, J. M. A., Webber, M. A., Baylay, A. J., Ogbolu, D. O., & Piddock, L. J. V. (2015). 

Molecular mechanisms of antibiotic resistance. Nature Reviews Microbiology, 

13(1), 42–51. https://doi.org/10.1038/nrmicro3380 

Bourdonnais, E., Colcanap, D., Le Bris, C., Brauge, T., & Midelet, G. (2022). 

Occurrence of Indicator Genes of Antimicrobial Resistance Contamination in the 

English Channel and North Sea Sectors and Interactions With Environmental 

Variables. Frontiers in Microbiology, 13, 883081. 

https://doi.org/10.3389/fmicb.2022.883081 

Briffa, J., Sinagra, E., & Blundell, R. (2020). Heavy metal pollution in the environment 

and their toxicological effects on humans. Heliyon, 6(9), e04691. 

https://doi.org/10.1016/j.heliyon.2020.e04691 

Bruyndonckx, R., Adriaenssens, N., Versporten, A., Hens, N., Monnet, D. L., 

Molenberghs, G., Goossens, H., Weist, K., Coenen, S., the ESAC-Net study 

group, Strauss, R., Vandael, E., Sabtcheva, S., Andrašević, A. T., Kyriakidou, I., 

Vlček, J., Sönksen, U. W., Linask, E., Sarvikivi, E., … Hopkins, S. (2021). 

Consumption of antibiotics in the community, European Union/European 

Economic Area, 1997–2017. Journal of Antimicrobial Chemotherapy, 

76(Supplement_2), ii7–ii13. https://doi.org/10.1093/jac/dkab172 

Buxton, A. S., Groombridge, J. J., Zakaria, N. B., & Griffiths, R. A. (2017). Seasonal 

variation in environmental DNA in relation to population size and environmental 

factors. Scientific Reports, 7(1), 46294. https://doi.org/10.1038/srep46294 

C Reygaert, W. & Department of Biomedical Sciences, Oakland University William 

Beaumont School of Medicine, Rochester, MI, USA. (2018). An overview of the 

antimicrobial resistance mechanisms of bacteria. AIMS Microbiology, 4(3), 482–

501. https://doi.org/10.3934/microbiol.2018.3.482 

Calderón-Franco, D., Van Loosdrecht, M. C. M., Abeel, T., & Weissbrodt, D. G. (2021). 

Free-floating extracellular DNA: Systematic profiling of mobile genetic 

elements and antibiotic resistance from wastewater. Water Research, 189, 

116592. https://doi.org/10.1016/j.watres.2020.116592 

Cheong, M. S., Seo, K. H., Chohra, H., Yoon, Y. E., Choe, H., Kantharaj, V., & Lee, Y. 

B. (2020). Influence of Sulfonamide Contamination Derived from Veterinary 

Antibiotics on Plant Growth and Development. Antibiotics, 9(8), 456. 

https://doi.org/10.3390/antibiotics9080456 

Conte, D., Mesa, D., Jové, T., Zamparette, C. P., Sincero, T. C. M., Palmeiro, J. K., & 

Dalla-Costa, L. M. (2022). Novel Insights into bla GES Mobilome Reveal 

Extensive Genetic Variation in Hospital Effluents. Microbiology Spectrum, 

Deteksi Gen Resisten Antibiotik pada Kegiatan Budidaya Perikanan di Sepanjang Saluran Irigasi
Sapon
Kabupaten Kulon Progo
Mohamad Aji Ikhrami, Dr. Dini Wahyu Kartika Sari, S.Pi., M.Si.; Mgs. Muhammad Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



55 
 

10(4), e02469-21. https://doi.org/10.1128/spectrum.02469-21 

Cotta, M. O., Roberts, J. A., & Lipman, J. (2015). Antibiotic dose optimization in 

critically ill patients. Medicina Intensiva, 39(9), 563–572. 

https://doi.org/10.1016/j.medin.2015.07.009 

Curtis, A. N., Tiemann, J. S., Douglass, S. A., Davis, M. A., & Larson, E. R. (2021). 

High stream flows dilute environmental DNA (eDNA) concentrations and reduce 

detectability. Diversity and Distributions, 27(10), 1918–1931. 

https://doi.org/10.1111/ddi.13196 

D’Costa, V. M., King, C. E., Kalan, L., Morar, M., Sung, W. W. L., Schwarz, C., Froese, 

D., Zazula, G., Calmels, F., Debruyne, R., Golding, G. B., Poinar, H. N., & 

Wright, G. D. (2011). Antibiotic resistance is ancient. Nature, 477(7365), 457–

461. https://doi.org/10.1038/nature10388 

Di Cesare, A., Eckert, E. M., Rogora, M., & Corno, G. (2017). Rainfall increases the 

abundance of antibiotic resistance genes within a riverine microbial community. 

Environmental Pollution, 226, 473–478. 

https://doi.org/10.1016/j.envpol.2017.04.036 

Duan, W., Cui, H., Jia, X., & Huang, X. (2022). Occurrence and ecotoxicity of 

sulfonamides in the aquatic environment: A review. Science of The Total 

Environment, 820, 153178. https://doi.org/10.1016/j.scitotenv.2022.153178 

Evangelista, P. A., Lourenço, F. M. D. O., Chakma, D., Shaha, C. K., Konate, A., 

Pimpinato, R. F., Louvandini, H., & Tornisielo, V. L. (2023). Bioaccumulation 

and Depletion of the Antibiotic Sulfadiazine 14C in Lambari (Astyanax 

bimaculatus). Animals, 13(15), 2464. https://doi.org/10.3390/ani13152464 

Fadare, F. T., & Okoh, A. I. (2021). Distribution and molecular characterization of 

ESBL, pAmpC β-lactamases, and non-β-lactam encoding genes in 

Enterobacteriaceae isolated from hospital wastewater in Eastern Cape Province, 

South Africa. PLOS ONE, 16(7), e0254753. 

https://doi.org/10.1371/journal.pone.0254753 

Grossman, T. H. (2016). Tetracycline Antibiotics and Resistance. Cold Spring Harbor 

Perspectives in Medicine, 6(4), a025387. 

https://doi.org/10.1101/cshperspect.a025387 

Haenelt, S., Wang, G., Kasmanas, J. C., Musat, F., Richnow, H. H., Da Rocha, U. N., 

Müller, J. A., & Musat, N. (2023). The fate of sulfonamide resistance genes and 

anthropogenic pollution marker intI1 after discharge of wastewater into a pristine 

river stream. Frontiers in Microbiology, 14, 1058350. 

https://doi.org/10.3389/fmicb.2023.1058350 

Harper, L. R., Buxton, A. S., Rees, H. C., Bruce, K., Brys, R., Halfmaerten, D., Read, 

D. S., Watson, H. V., Sayer, C. D., Jones, E. P., Priestley, V., Mächler, E., Múrria, 

C., Garcés-Pastor, S., Medupin, C., Burgess, K., Benson, G., Boonham, N., 

Griffiths, R. A., … Hänfling, B. (2019). Prospects and challenges of 

environmental DNA (eDNA) monitoring in freshwater ponds. Hydrobiologia, 

826(1), 25–41. https://doi.org/10.1007/s10750-018-3750-5 

Deteksi Gen Resisten Antibiotik pada Kegiatan Budidaya Perikanan di Sepanjang Saluran Irigasi
Sapon
Kabupaten Kulon Progo
Mohamad Aji Ikhrami, Dr. Dini Wahyu Kartika Sari, S.Pi., M.Si.; Mgs. Muhammad Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



56 
 

Hinlo, R., Gleeson, D., Lintermans, M., Furlan, E., 2017. Methods to maximise 

recovery of environmental DNA from water samples. PLoS ONE 12, e0179251. 

https://doi.org/10.1371/journal.pone.0179251 
 

Hobeika, W., Gaschet, M., Ploy, M.-C., Buelow, E., Sarkis, D. K., & Dagot, C. (2022). 

Resistome Diversity and Dissemination of WHO Priority Antibiotic Resistant 

Pathogens in Lebanese Estuaries. Antibiotics, 11(3), 306. 

https://doi.org/10.3390/antibiotics11030306 

Hoseinifar, S.H., Sun, Y.-Z., Wang, A., Zhou, Z., 2018. Probiotics as Means of Diseases 

Control in Aquaculture, a Review of Current Knowledge and Future 

Perspectives. Front. Microbiol. 9, 2429. 

https://doi.org/10.3389/fmicb.2018.02429 
Huang, L., Wu, C., Gao, H., Xu, C., Dai, M., Huang, L., Hao, H., Wang, X., & Cheng, 

G. (2022). Bacterial Multidrug Efflux Pumps at the Frontline of Antimicrobial 

Resistance: An Overview. Antibiotics, 11(4), 520. 

https://doi.org/10.3390/antibiotics11040520 

Huang, L., Xu, Y.-B., Xu, J.-X., Ling, J.-Y., Chen, J.-L., Zhou, J.-L., Zheng, L., & Du, 

Q.-P. (2017). Antibiotic resistance genes (ARGs) in duck and fish production 

ponds with integrated or non-integrated mode. Chemosphere, 168, 1107–1114. 

https://doi.org/10.1016/j.chemosphere.2016.10.096 

Iwu, C. D., Kayode, A. J., Igere, B. E., & Okoh, A. I. (2022). High Levels of Multi 

Drug Resistant Escherichia coli Pathovars in Preharvest Environmental Samples: 

A Ticking Time Bomb for Fresh Produce Related Disease Outbreak. Frontiers in 

Environmental Science, 10, 858964. https://doi.org/10.3389/fenvs.2022.858964 

Jahantigh, M., Samadi, K., Dizaji, R. E., & Salari, S. (2020). Antimicrobial resistance 

and prevalence of tetracycline resistance genes in Escherichia coli isolated from 

lesions of colibacillosis in broiler chickens in Sistan, Iran. BMC Veterinary 

Research, 16(1), 267. https://doi.org/10.1186/s12917-020-02488-z 

Jayawardhana, Y., Premaratne, A., Kalpani, S., Jayasundara, S., Jayawardhane, G., 

Jayawarna, C., Gamage, S., Jayawardhana, K., Johnsan, R., Jayasundara, C., & 

Liyanapathirana, V. (2023). Investigating the drivers for antibiotic use and misuse 

amongst medical undergraduates–perspectives from a Sri Lankan medical 

school. PLOS Global Public Health, 3(3), e0001740. 

https://doi.org/10.1371/journal.pgph.0001740 

Joseph, C., Faiq, M. E., Li, Z., & Chen, G. (2022). Persistence and degradation 

dynamics of eDNA affected by environmental factors in aquatic ecosystems. 

Hydrobiologia, 849(19), 4119–4133. https://doi.org/10.1007/s10750-022-

04959-w 

Kayama, S., Yano, R., Yamasaki, K., Fukuda, C., Nishimura, K., Miyamoto, H., Ohge, 

H., & Sugai, M. (2018). Rapid identification of carbapenemase-type bla GES and 

ESBL-type bla GES using multiplex PCR. Journal of Microbiological Methods, 

148, 117–119. https://doi.org/10.1016/j.mimet.2018.03.016 

Kestel, J. H., Field, D. L., Bateman, P. W., White, N. E., Allentoft, M. E., Hopkins, A. 

Deteksi Gen Resisten Antibiotik pada Kegiatan Budidaya Perikanan di Sepanjang Saluran Irigasi
Sapon
Kabupaten Kulon Progo
Mohamad Aji Ikhrami, Dr. Dini Wahyu Kartika Sari, S.Pi., M.Si.; Mgs. Muhammad Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1371/journal.pone.0179251
https://doi.org/10.3389/fmicb.2018.02429


57 
 

J. M., Gibberd, M., & Nevill, P. (2022). Applications of environmental DNA 

(eDNA) in agricultural systems: Current uses, limitations and future prospects. 

Science of The Total Environment, 847, 157556. 

https://doi.org/10.1016/j.scitotenv.2022.157556 

Kim, D.-W., & Cha, C.-J. (2021). Antibiotic resistome from the One-Health 

perspective: Understanding and controlling antimicrobial resistance 

transmission. Experimental & Molecular Medicine, 53(3), 301–309. 

https://doi.org/10.1038/s12276-021-00569-z 

Koch, N., Islam, N. F., Sonowal, S., Prasad, R., & Sarma, H. (2021). Environmental 

antibiotics and resistance genes as emerging contaminants: Methods of detection 

and bioremediation. Current Research in Microbial Sciences, 2, 100027. 

https://doi.org/10.1016/j.crmicr.2021.100027 

Krause, K. M., Serio, A. W., Kane, T. R., & Connolly, L. E. (2016). Aminoglycosides: 

An Overview. Cold Spring Harbor Perspectives in Medicine, 6(6), a027029. 

https://doi.org/10.1101/cshperspect.a027029 

Kulik, K., Lenart-Boroń, A., & Wyrzykowska, K. (2023). Impact of Antibiotic 

Pollution on the Bacterial Population within Surface Water with Special Focus 

on Mountain Rivers. Water, 15(5), 975. https://doi.org/10.3390/w15050975 

Larsson, D. G. J., & Flach, C.-F. (2022). Antibiotic resistance in the environment. 

Nature Reviews Microbiology, 20(5), 257–269. https://doi.org/10.1038/s41579-

021-00649-x 

Levison, M. E., & Levison, J. H. (2009). Pharmacokinetics and Pharmacodynamics of 

Antibacterial Agents. Infectious Disease Clinics of North America, 23(4), 791–

815. https://doi.org/10.1016/j.idc.2009.06.008 

Liang, Z., Yu, Y., Ye, Z., Li, G., Wang, W., & An, T. (2020). Pollution profiles of 

antibiotic resistance genes associated with airborne opportunistic pathogens from 

typical area, Pearl River Estuary and their exposure risk to human. Environment 

International, 143, 105934. https://doi.org/10.1016/j.envint.2020.105934 

Liguori, K., Keenum, I., Davis, B.C., Calarco, J., Milligan, E., Harwood, V.J., Pruden, 

A., 2022. Antimicrobial Resistance Monitoring of Water Environments: A 

Framework for Standardized Methods and Quality Control. Environ. Sci. 

Technol. 56, 9149–9160. https://doi.org/10.1021/acs.est.1c08918 

Lin, Z., Yuan, T., Zhou, L., Cheng, S., Qu, X., Lu, P., & Feng, Q. (2021). Impact factors 

of the accumulation, migration and spread of antibiotic resistance in the 

environment. Environmental Geochemistry and Health, 43(5), 1741–1758. 

https://doi.org/10.1007/s10653-020-00759-0 

Lopes, E. S., Parente, C. E. T., Picão, R. C., & Seldin, L. (2022). Irrigation Ponds as 

Sources of Antimicrobial-Resistant Bacteria in Agricultural Areas with Intensive 

Use of Poultry Litter. Antibiotics, 11(11), 1650. 

https://doi.org/10.3390/antibiotics11111650 

Lu, Z., Na, G., Gao, H., Wang, L., Bao, C., & Yao, Z. (2015). Fate of sulfonamide 

resistance genes in estuary environment and effect of anthropogenic activities. 

Science of The Total Environment, 527–528, 429–438. 

Deteksi Gen Resisten Antibiotik pada Kegiatan Budidaya Perikanan di Sepanjang Saluran Irigasi
Sapon
Kabupaten Kulon Progo
Mohamad Aji Ikhrami, Dr. Dini Wahyu Kartika Sari, S.Pi., M.Si.; Mgs. Muhammad Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1021/acs.est.1c08918


58 
 

https://doi.org/10.1016/j.scitotenv.2015.04.101 

Lundborg, C. S., & Tamhankar, A. J. (2017). Antibiotic residues in the environment of 

South East Asia. BMJ, j2440. https://doi.org/10.1136/bmj.j2440 

Lye, Y.-L., Chai, L.-C., Lee, C.-W., Suzuki, S., & Bong, C.-W. (2022). Microbial 

Community Structure and Bacterial Lineages Associated with Sulfonamides 

Resistance in Anthropogenic Impacted Larut River. Water, 14(7), 1018. 

https://doi.org/10.3390/w14071018 

Machowska, A., & Stålsby Lundborg, C. (2018). Drivers of Irrational Use of 

Antibiotics in Europe. International Journal of Environmental Research and 

Public Health, 16(1), 27. https://doi.org/10.3390/ijerph16010027 

Martinez, J. L., & Baquero, F. (2000). Mutation Frequencies and Antibiotic Resistance. 

Antimicrobial Agents and Chemotherapy, 44(7), 1771–1777. 

https://doi.org/10.1128/AAC.44.7.1771-1777.2000 

Martinez, J. L., Sánchez, M. B., Martínez-Solano, L., Hernandez, A., Garmendia, L., 

Fajardo, A., & Alvarez-Ortega, C. (2009). Functional role of bacterial multidrug 

efflux pumps in microbial natural ecosystems. FEMS Microbiology Reviews, 

33(2), 430–449. https://doi.org/10.1111/j.1574-6976.2008.00157.x 

Mauri, F., & Pianta, E. (2023). Distribution and quantification of antibiotic resistance 

genes in a large subalpine lake (Lugano Lake) and tributary rivers. Journal of 

Global Antimicrobial Resistance, 33, 249–255. 

https://doi.org/10.1016/j.jgar.2023.04.012 

Miao, J., Yin, Z., Yang, Y., Liang, Y., Xu, X., & Shi, H. (2021). Abundance and 

Dynamic Distribution of Antibiotic Resistance Genes in the Environment 

Surrounding a Veterinary Antibiotic Manufacturing Site. Antibiotics, 10(11), 

1361. https://doi.org/10.3390/antibiotics10111361 

Mora-Gamboa, M. P. C., Rincón-Gamboa, S. M., Ardila-Leal, L. D., Poutou-Piñales, 

R. A., Pedroza-Rodríguez, A. M., & Quevedo-Hidalgo, B. E. (2022). Impact of 

Antibiotics as Waste, Physical, Chemical, and Enzymatical Degradation: Use of 

Laccases. Molecules, 27(14), 4436. https://doi.org/10.3390/molecules27144436 

Mulani, M. S., Kamble, E. E., Kumkar, S. N., Tawre, M. S., & Pardesi, K. R. (2019). 

Emerging Strategies to Combat ESKAPE Pathogens in the Era of Antimicrobial 

Resistance: A Review. Frontiers in Microbiology, 10, 539. 

https://doi.org/10.3389/fmicb.2019.00539 

Mulchandani, R., Wang, Y., Gilbert, M., & Van Boeckel, T. P. (2023). Global trends in 

antimicrobial use in food-producing animals: 2020 to 2030. PLOS Global Public 

Health, 3(2), e0001305. https://doi.org/10.1371/journal.pgph.0001305 

Murray, C. J., Ikuta, K. S., Sharara, F., Swetschinski, L., Robles Aguilar, G., Gray, A., 

Han, C., Bisignano, C., Rao, P., Wool, E., Johnson, S. C., Browne, A. J., Chipeta, 

M. G., Fell, F., Hackett, S., Haines-Woodhouse, G., Kashef Hamadani, B. H., 

Kumaran, E. A. P., McManigal, B., … Naghavi, M. (2022). Global burden of 

bacterial antimicrobial resistance in 2019: A systematic analysis. The Lancet, 

399(10325), 629–655. https://doi.org/10.1016/S0140-6736(21)02724-0 

Muurinen, J., Muziasari, W. I., Hultman, J., Pärnänen, K., Narita, V., Lyra, C., Fadlillah, 

Deteksi Gen Resisten Antibiotik pada Kegiatan Budidaya Perikanan di Sepanjang Saluran Irigasi
Sapon
Kabupaten Kulon Progo
Mohamad Aji Ikhrami, Dr. Dini Wahyu Kartika Sari, S.Pi., M.Si.; Mgs. Muhammad Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



59 
 

L. N., Rizki, L. P., Nurmi, W., Tiedje, J. M., Dwiprahasto, I., Hadi, P., & Virta, 

M. P. J. (2022). Antibiotic Resistomes and Microbiomes in the Surface Water 

along the Code River in Indonesia Reflect Drainage Basin Anthropogenic 

Activities. Environmental Science & Technology, acs.est.2c01570. 

https://doi.org/10.1021/acs.est.2c01570 

Ni Wayan Susanti, I Ketut Arnawa, Wayan Maba, dan I Gede Adnyana. 2021. Analisis 

Budidaya Ikan pada Saluran Irigasi terhadap Pendapatan Petani dan Pelestarian 

Lingkunagan di Desa Bakbakan Gianyar. Jurnal Alam Lestari, 8(1) 

Nikaido, H. (2009). Multidrug Resistance in Bacteria. Annual Review of Biochemistry, 

78(1), 119–146. https://doi.org/10.1146/annurev.biochem.78.082907.145923 

Nishino, K., Yamasaki, S., Nakashima, R., Zwama, M., & Hayashi-Nishino, M. (2021). 

Function and Inhibitory Mechanisms of Multidrug Efflux Pumps. Frontiers in 

Microbiology, 12, 737288. https://doi.org/10.3389/fmicb.2021.737288 

Nowacka-Kozak, E., Gajda, A., & Gbylik-Sikorska, M. (2023). Analysis of 

Aminoglycoside Antibiotics: A Challenge in Food Control. Molecules, 28(12), 

4595. https://doi.org/10.3390/molecules28124595 

Ovung, A., & Bhattacharyya, J. (2021). Sulfonamide drugs: Structure, antibacterial 

property, toxicity, and biophysical interactions. Biophysical Reviews, 13(2), 259–

272. https://doi.org/10.1007/s12551-021-00795-9 

Ozer, B., Duran, N., Onlen, Y., & Savas, L. (2012). Efflux pump genes and 

antimicrobial resistance of Pseudomonas aeruginosa strains isolated from lower 

respiratory tract infections acquired in an intensive care unit. The Journal of 

Antibiotics, 65(1), 9–13. https://doi.org/10.1038/ja.2011.102 

Pokharel, S., Raut, S., & Adhikari, B. (2019). Tackling antimicrobial resistance in low-

income and middle-income countries. BMJ Global Health, 4(6), e002104. 

https://doi.org/10.1136/bmjgh-2019-002104 

Pokharel, S., Shrestha, P., & Adhikari, B. (2020). Antimicrobial use in food animals 

and human health: Time to implement ‘One Health’ approach. Antimicrobial 

Resistance & Infection Control, 9(1), 181. https://doi.org/10.1186/s13756-020-

00847-x 

Qiu, T., Huo, L., Guo, Y., Gao, M., Wang, G., Hu, D., Li, C., Wang, Z., Liu, G., & 

Wang, X. (2022). Metagenomic assembly reveals hosts and mobility of common 

antibiotic resistome in animal manure and commercial compost. Environmental 

Microbiome, 17(1), 42. https://doi.org/10.1186/s40793-022-00437-x 

Rajasekar, A., Zhao, C., Norgbey, E., & Murava, R. T. (2023). Sulfonamide and 

tetracycline resistance genes in nanjing lakes: Effect of water quality and heavy 

metals. Environmental Research Communications, 5(1), 015002. 

https://doi.org/10.1088/2515-7620/acb125 

Riaz, L., Wang, Q., Yang, Q., Li, X., & Yuan, W. (2020). Potential of industrial 

composting and anaerobic digestion for the removal of antibiotics, antibiotic 

resistance genes and heavy metals from chicken manure. Science of The Total 

Environment, 718, 137414. https://doi.org/10.1016/j.scitotenv.2020.137414 

Rice, L. B. (2012). Mechanisms of Resistance and Clinical Relevance of Resistance to 

Deteksi Gen Resisten Antibiotik pada Kegiatan Budidaya Perikanan di Sepanjang Saluran Irigasi
Sapon
Kabupaten Kulon Progo
Mohamad Aji Ikhrami, Dr. Dini Wahyu Kartika Sari, S.Pi., M.Si.; Mgs. Muhammad Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



60 
 

β-Lactams, Glycopeptides, and Fluoroquinolones. Mayo Clinic Proceedings, 

87(2), 198–208. https://doi.org/10.1016/j.mayocp.2011.12.003 

Šaulys, V., Survilė, O., & Stankevičienė, R. (2019). An Assessment of Self-Purification 

in Streams. Water, 12(1), 87. https://doi.org/10.3390/w12010087 

Schar, D., Klein, E.Y., Laxminarayan, R., Gilbert, M., Van Boeckel, T.P., 2020. Global 

trends in antimicrobial use in aquaculture. Sci Rep 10, 21878. 

https://doi.org/10.1038/s41598-020-78849-3 
Seiler, C., & Berendonk, T. U. (2012). Heavy metal driven co-selection of antibiotic 

resistance in soil and water bodies impacted by agriculture and aquaculture. 

Frontiers in Microbiology, 3. https://doi.org/10.3389/fmicb.2012.00399 

Shah, S., Barton, G., & Fischer, A. (2015). Pharmacokinetic considerations and dosing 

strategies of antibiotics in the critically ill patient. Journal of the Intensive Care 

Society, 16(2), 147–153. https://doi.org/10.1177/1751143714564816 

Siahaan, S., Herman, M. J., & Fitri, N. (2022). Antimicrobial Resistance Situation in 

Indonesia: A Challenge of Multisector and Global Coordination. Journal of 

Tropical Medicine, 2022, 1–10. https://doi.org/10.1155/2022/2783300 

Siri, Y., Precha, N., Sirikanchana, K., Haramoto, E., & Makkaew, P. (2023). 

Antimicrobial resistance in southeast Asian water environments: A systematic 

review of current evidence and future research directions. Science of The Total 

Environment, 896, 165229. https://doi.org/10.1016/j.scitotenv.2023.165229 

Skurnik, M. (2022). Can Bacteriophages Replace Antibiotics? Antibiotics, 11(5), 575. 

https://doi.org/10.3390/antibiotics11050575 

Srinivasan, V. B., Virk, R. K., Kaundal, A., Chakraborty, R., Datta, B., Ramamurthy, 

T., Mukhopadhyay, A. K., & Ghosh, A. (2006). Mechanism of Drug Resistance 

in Clonally Related Clinical Isolates of Vibrio fluvialis Isolated in Kolkata, India. 

Antimicrobial Agents and Chemotherapy, 50(7), 2428–2432. 

https://doi.org/10.1128/AAC.01561-05 

Sta Ana, K. M., Madriaga, J., & Espino, M. P. (2021). β-Lactam antibiotics and 

antibiotic resistance in Asian lakes and rivers: An overview of contamination, 

sources and detection methods. Environmental Pollution, 275, 116624. 

https://doi.org/10.1016/j.envpol.2021.116624 

Su, H., Liu, S., Hu, X., Xu, X., Xu, W., Xu, Y., Li, Z., Wen, G., Liu, Y., Cao, Y., 2017. 

Occurrence and temporal variation of antibiotic resistance genes (ARGs) in 

shrimp aquaculture: ARGs dissemination from farming source to reared 

organisms. Science of The Total Environment 607–608, 357–366. 

https://doi.org/10.1016/j.scitotenv.2017.07.040 

Suarez-Bregua, P., Álvarez-González, M., Parsons, K. M., Rotllant, J., Pierce, G. J., & 

Saavedra, C. (2022). Environmental DNA (eDNA) for monitoring marine 

mammals: Challenges and opportunities. Frontiers in Marine Science, 9, 987774. 

https://doi.org/10.3389/fmars.2022.987774 

Takahashi, M., Saccò, M., Kestel, J. H., Nester, G., Campbell, M. A., Van Der Heyde, 

M., Heydenrych, M. J., Juszkiewicz, D. J., Nevill, P., Dawkins, K. L., Bessey, C., 

Fernandes, K., Miller, H., Power, M., Mousavi-Derazmahalleh, M., Newton, J. 

Deteksi Gen Resisten Antibiotik pada Kegiatan Budidaya Perikanan di Sepanjang Saluran Irigasi
Sapon
Kabupaten Kulon Progo
Mohamad Aji Ikhrami, Dr. Dini Wahyu Kartika Sari, S.Pi., M.Si.; Mgs. Muhammad Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1038/s41598-020-78849-3
https://doi.org/10.1016/j.scitotenv.2017.07.040


61 
 

P., White, N. E., Richards, Z. T., & Allentoft, M. E. (2023). Aquatic 

environmental DNA: A review of the macro-organismal biomonitoring 

revolution. Science of The Total Environment, 873, 162322. 

https://doi.org/10.1016/j.scitotenv.2023.162322 

Teixeira, P., Tacão, M., Pureza, L., Gonçalves, J., Silva, A., Cruz-Schneider, M. P., & 

Henriques, I. (2020). Occurrence of carbapenemase-producing 

Enterobacteriaceae in a Portuguese river: blaNDM, blaKPC and blaGES among 

the detected genes. Environmental Pollution, 260, 113913. 

https://doi.org/10.1016/j.envpol.2020.113913 

The State of World Fisheries and Aquaculture 2022, 2022. FAO. 

https://doi.org/10.4060/cc0461en 

Thornber, K., Bashar, A., Ahmed, Md.S., Bell, A., Trew, J., Hasan, M., Hasan, N.A., 

Alam, Md.M., Chaput, D.L., Haque, M.M., Tyler, C.R., 2022. Antimicrobial 

Resistance in Aquaculture Environments: Unravelling the Complexity and 

Connectivity of the Underlying Societal Drivers. Environ. Sci. Technol. 56, 

14891–14903. https://doi.org/10.1021/acs.est.2c00799 
Tiseo, K., Huber, L., Gilbert, M., Robinson, T. P., & Van Boeckel, T. P. (2020). Global 

Trends in Antimicrobial Use in Food Animals from 2017 to 2030. Antibiotics, 

9(12), 918. https://doi.org/10.3390/antibiotics9120918 

Uddin, T. M., Chakraborty, A. J., Khusro, A., Zidan, B. R. M., Mitra, S., Emran, T. B., 

Dhama, K., Ripon, Md. K. H., Gajdács, M., Sahibzada, M. U. K., Hossain, Md. 

J., & Koirala, N. (2021). Antibiotic resistance in microbes: History, mechanisms, 

therapeutic strategies and future prospects. Journal of Infection and Public 

Health, 14(12), 1750–1766. https://doi.org/10.1016/j.jiph.2021.10.020 

Urban-Chmiel, R., Marek, A., Stępień-Pyśniak, D., Wieczorek, K., Dec, M., 

Nowaczek, A., & Osek, J. (2022). Antibiotic Resistance in Bacteria—A Review. 

Antibiotics, 11(8), 1079. https://doi.org/10.3390/antibiotics11081079 

Van Duijkeren, E., Schwarz, C., Bouchard, D., Catry, B., Pomba, C., Baptiste, K. E., 

Moreno, M. A., Rantala, M., Ružauskas, M., Sanders, P., Teale, C., Wester, A. L., 

Ignate, K., Kunsagi, Z., & Jukes, H. (2019). The use of aminoglycosides in 

animals within the EU: Development of resistance in animals and possible impact 

on human and animal health: a review. Journal of Antimicrobial Chemotherapy, 

74(9), 2480–2496. https://doi.org/10.1093/jac/dkz161 

Van Hoek, A. H. A. M., Mevius, D., Guerra, B., Mullany, P., Roberts, A. P., & Aarts, 

H. J. M. (2011). Acquired Antibiotic Resistance Genes: An Overview. Frontiers 

in Microbiology, 2. https://doi.org/10.3389/fmicb.2011.00203 

Venkatesan, M., Fruci, M., Verellen, L. A., Skarina, T., Mesa, N., Flick, R., Pham, C., 

Mahadevan, R., Stogios, P. J., & Savchenko, A. (2023a). Molecular mechanism 

of plasmid-borne resistance to sulfonamide antibiotics. Nature Communications, 

14(1), 4031. https://doi.org/10.1038/s41467-023-39778-7 

von Wintersdorff, C. J. H., Penders, J., van Niekerk, J. M., Mills, N. D., Majumder, S., 

van Alphen, L. B., Savelkoul, P. H. M., & Wolffs, P. F. G. (2016). Dissemination 

of Antimicrobial Resistance in Microbial Ecosystems through Horizontal Gene 

Deteksi Gen Resisten Antibiotik pada Kegiatan Budidaya Perikanan di Sepanjang Saluran Irigasi
Sapon
Kabupaten Kulon Progo
Mohamad Aji Ikhrami, Dr. Dini Wahyu Kartika Sari, S.Pi., M.Si.; Mgs. Muhammad Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.4060/cc0461en
https://doi.org/10.1021/acs.est.2c00799


62 
 

Transfer. Frontiers in Microbiology, 7. 

https://doi.org/10.3389/fmicb.2016.00173 

Wang, C., Liu, X., Yang, Y., & Wang, Z. (2021). Antibiotic and antibiotic resistance 

genes in freshwater aquaculture ponds in China: A meta-analysis and assessment. 

Journal of Cleaner Production, 329, 129719. 

https://doi.org/10.1016/j.jclepro.2021.129719 

Wang, N., Yang, X., Jiao, S., Zhang, J., Ye, B., & Gao, S. (2014). Sulfonamide-

Resistant Bacteria and Their Resistance Genes in Soils Fertilized with Manures 

from Jiangsu Province, Southeastern China. PLoS ONE, 9(11), e112626. 

https://doi.org/10.1371/journal.pone.0112626 

Waśko, I., Kozińska, A., Kotlarska, E., & Baraniak, A. (2022). Clinically Relevant β-

Lactam Resistance Genes in Wastewater Treatment Plants. International Journal 

of Environmental Research and Public Health, 19(21), 13829. 

https://doi.org/10.3390/ijerph192113829 

Yang, Y., Xu, C., Cao, X., Lin, H., & Wang, J. (2017). Antibiotic resistance genes in 

surface water of eutrophic urban lakes are related to heavy metals, antibiotics, 

lake morphology and anthropic impact. Ecotoxicology, 26(6), 831–840. 

https://doi.org/10.1007/s10646-017-1814-3 

Yu, Q., Feng, T., Yang, J., Su, W., Zhou, R., Wang, Y., Zhang, H., & Li, H. (2022). 

Seasonal distribution of antibiotic resistance genes in the Yellow River water and 

tap water, and their potential transmission from water to human. Environmental 

Pollution, 292, 118304. https://doi.org/10.1016/j.envpol.2021.118304 

Zhang, J., Chen, J., Wang, C., Wang, P., Gao, H., & Hu, Y. (2022). Distribution 

characteristics and controlling factors of typical antibiotics and antibiotic 

resistance genes in river networks in western area of Wangyu River, China. Water 

Science and Engineering, 15(4), 318–327. 

https://doi.org/10.1016/j.wse.2022.08.001 

Zhang, X.-X., Zhang, T., & Fang, H. H. P. (2009). Antibiotic resistance genes in water 

environment. Applied Microbiology and Biotechnology, 82(3), 397–414. 

https://doi.org/10.1007/s00253-008-1829-z 

Zhang, Y., Wang, J., Lu, J., & Wu, J. (2020). Antibiotic resistance genes might serve as 

new indicators for wastewater contamination of coastal waters: Spatial 

distribution and source apportionment of antibiotic resistance genes in a coastal 

bay. Ecological Indicators, 114, 106299. 

https://doi.org/10.1016/j.ecolind.2020.106299 

Zhang, Y., Zhang, N., Wang, M., Luo, M., Peng, Y., Li, Z., Xu, J., Ou, M., Kan, B., Li, 

X., & Lu, X. (2023). The prevalence and distribution of aminoglycoside 

resistance genes. Biosafety and Health, 5(1), 14–20. 

https://doi.org/10.1016/j.bsheal.2023.01.001 

Zhao, M., Ma, J., Li, M., Zhang, Y., Jiang, B., Zhao, X., Huai, C., Shen, L., Zhang, N., 

He, L., & Qin, S. (2021). Cytochrome P450 Enzymes and Drug Metabolism in 

Humans. International Journal of Molecular Sciences, 22(23), 12808. 

https://doi.org/10.3390/ijms222312808 

Deteksi Gen Resisten Antibiotik pada Kegiatan Budidaya Perikanan di Sepanjang Saluran Irigasi
Sapon
Kabupaten Kulon Progo
Mohamad Aji Ikhrami, Dr. Dini Wahyu Kartika Sari, S.Pi., M.Si.; Mgs. Muhammad Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



63 
 

Zheng, D., Yin, G., Liu, M., Chen, C., Jiang, Y., Hou, L., & Zheng, Y. (2021). A 

systematic review of antibiotics and antibiotic resistance genes in estuarine and 

coastal environments. Science of The Total Environment, 777, 146009. 

https://doi.org/10.1016/j.scitotenv.2021.146009 

Zhou, X., Cuasquer, G. J. P., Li, Z., Mang, H. P., & Lv, Y. (2021). Occurrence of typical 

antibiotics, representative antibiotic-resistant bacteria, and genes in fresh and 

stored source-separated human urine. Environment International, 146, 106280. 

https://doi.org/10.1016/j.envint.2020.106280 

Zhu, Y.-G., Johnson, T. A., Su, J.-Q., Qiao, M., Guo, G.-X., Stedtfeld, R. D., Hashsham, 

S. A., & Tiedje, J. M. (2013). Diverse and abundant antibiotic resistance genes in 

Chinese swine farms. Proceedings of the National Academy of Sciences, 110(9), 

3435–3440. https://doi.org/10.1073/pnas.1222743110 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Deteksi Gen Resisten Antibiotik pada Kegiatan Budidaya Perikanan di Sepanjang Saluran Irigasi
Sapon
Kabupaten Kulon Progo
Mohamad Aji Ikhrami, Dr. Dini Wahyu Kartika Sari, S.Pi., M.Si.; Mgs. Muhammad Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/


	DAFTAR PUSTAKA

