
 

 

48 
 

DAFTAR PUSTAKA 

Ageel, H. K., Harrad, S dan Abdallah, M. A. E. 2022. Occurrence, human exposure, 

and risk of microplastics in the indoor environment. Environmental Science: 

Processes & Impacts 24(1): 17-31.  

Aini, N and Inayah, Z. 2023. Biostatistika dan Aplikasi Program. Literasi 

Nusantara, Malang. 

Aisyah, S., Gumelar, A. S., Maulana, M. S dan  Amallia, R. H. T. 2023. Identifikasi 

Karakteristik Hewan Vertebrata Mamalia Tikus putih (Rattus norvegicus) 

Berdasarkan Morfologi dan Anatominya. In Prosiding Seminar Nasional 

Biologi 3(1): 484-493  

Al-Aaraji, A. S. 2022. Effect of pomegranate peels aqueous extract on the 

histological structure of small intestine of local male rabbits (Oryctolagus 

cuniculus). Archives of Razi Institute 77(5): 1935. 

Allam-Ndoul, B., Castonguay-Paradis, S and Veilleux, A. 2020. Gut microbiota and 

intestinal trans-epithelial permeability. International journal of molecular 

sciences 21(17): 2-14 

Al-Hajj, N. Q. M., Sharif, H. R., Aboshora, W and Wang, H. 2016. In vitro and in 

vivo evaluation of antidiabetic activity of leaf essential oil of Pulicaria 

inuloides-Asteraceae. Journal of Food and Nutrition Research 4(7): 461–

470. 

Andleeb, R., Rajesh, R., Massarat, K., Baba, M. A., Dar, F. A and Massuood, J. 

2016. Histomorphological study of the small intestine in Gaddi goat. Indian 

Journal of Veterinary Anatomy 28(2): 10-13 

Andyna, C., Puspasari, C dan Sambo, M. 2023. Simbol segitiga pada kemasan 

plastik dan pengetahuan produk (studi deskriptif kualitatif pada masyarakat 

di desa Kuta Blang kecamatan Banda sakti). Jurnal Ilmu Sosial dan Ilmu 

Politik Malikussaleh (JSPM) 4(2): 296-307. 

Amanu, A. A., Zahrani, A. P., Ristaatin, F. A., Ardillah, A. R dan Radianto, D. O. 

2024. Pengaruh Limbah Mikroplastik terhadap Organisme dan Upaya 

Penanganannya. Manufaktur: Publikasi Sub Rumpun Ilmu Keteknikan 

Industri 2(2): 12-24. 

Andrady, A. L. 2017. The plastic in microplastics: A review. Marine pollution 

bulletin 119(1): 12-22. 

Aulia, A., Azizah, R., Sulistyorini, L dan Rizaldi, M. A. 2023. Literature Review: 

Dampak Mikroplastik Terhadap Lingkungan Pesisir, Biota Laut dan Potensi 

Risiko Kesehatan. Jurnal Kesehatan Lingkungan Indonesia 22(3): 328-341. 

Ayuningtyas, W. C., Yona, D., Julinda, S. H dan Iranawati, F. 2019. Kelimpahan 

mikroplastik pada perairan di Banyuurip, Gresik, Jawa Timur. Journal of 

Fisheries and Marine Research 3(1): 41–45. 

Badyal, D. K and Desai, C. 2014. Animal use in pharmacology education and 

research: The changing scenario. Indian Journal of Pharmacology 46(3): 

257–265. 



49 
 

 

Bonis, V., Rossell, C and Gehart, H. 2021. The intestinal epithelium–fluid fate and 

rigid structure from crypt bottom to villus tip. Frontiers in cell and 

developmental biology 9: 661931. 

Budiarti, E. C. 2021. Identifikasi mikroplastik pada feses manusia. Environmental 

Pollution Journal 1(2): 84-100 

Campanale, C., Massarelli, C., Savino, I., Locaputo, V and Uricchio, V. F. 2020. A 

detailed review study on potential effects of microplastics and additives of 

concern on human health. International journal of environmental research 

and public health 17(4): 1-26 

Chakravortty, D and Kumar, K. N. 1999. Interaction of lipopolysaccharide with 

human small intestinal lamina propria fibroblasts favors neutrophil 

migration and peripheral blood mononuclear cell adhesion by the 

production of proinflammatory mediators and adhesion molecules. 

Biochimica et Biophysica Acta (BBA)-Molecular Basis of Disease 1453(2): 

261-272. 

Chalkidi, N., Paraskeva, C and Koliaraki, V. 2022. Fibroblasts in intestinal 

homeostasis, damage, and repair. Frontiers in Immunology 13: 924866. 

Cheng, C., Wu, Y., Ye, Q., Yao, Y., Li, L., Guo, Z and Jiang, J. 2023. Individual and 

combined effects of microplastics and cadmium on intestinal histology and 

microflora of Procypris merus. Aquaculture Reports 31: 101659. 

Covello, C., Di Vincenzo, F., Cammarota, G and Pizzoferrato, M. 2024. Micro 

(nano) plastics and their potential impact on human gut health: a narrative 

review. Current Issues in Molecular Biology 46(3): 2658-2677. 

Danopoulos, E., Twiddy, M and Rotchell, J. M. 2020. Microplastic contamination 

of drinking water: A systematic review. PloS one 15(7): 1-23 

Dao, D. P. D and Le, P. H. 2023. Histology, goblet cells. In StatPearls. 

StatPearls Publishing. 

De Falco, F., Di Pace, E., Cocca, M and Avella, M. 2019. The contribution of 

washing processes of synthetic clothes to microplastic pollution. Scientific 

Reports 9(1): 1–11. 

Deng, Y., Zhang, Y., Lemos, B and Ren, H. 2017. Tissue accumulation of 

microplastics in mice and biomarker responses suggest widespread health 

risks of exposure. Scientific reports 7(1): 46687. 

Devasahayam, G. B and Raju, C. M. 2019. Utilization and recycling of end of life 

plastics for sustainable and clean industrial processes including the iron and 

steel industry. Materials and Energy Technology. 2(3): 634–646. 

Dhaka V., Singh S., Anil AG., Sunil Kumar Naik TS., Garg S., Samuel J., Kumar 

M., Ramamurthy PC and Singh J. 2022. Occurrence, toxicity and 

remediation of polyethylene terephthalate plastics. A review. Environ Chem 

Lett 20(3): 1777-1800 

Digambiro, R, A dan Parwanto, E. 2024. Panduan Prosesing dan Pewarnaan 

Jaringan dalam Histopatologi. Lakeisha 

EI-Nefiawy, N. E. 2016. Effect of high fat diet on the structure of the ileum of adult 

female albino rat and the role of concomitant L-arginine treatment. Light 

and scanning electron microscopic study. Egyptian Journal of Anatomy 

39(2): 1-17. 



50 
 

 

Elizalde-Velázquez, G. A and Gómez-Oliván, L. M. 2021. Microplastics in aquatic 

environments: A review on occurrence, distribution, toxic effects, and 

implications for human health. Science of the Total Environment 780: 

146551. 

Emenike, E. C., Okorie, C. J., Ojeyemi, T., Egbemhenghe, A., Iwuozor, K. O., Saliu, 

O. D and Adeniyi, A. G. 2023. From oceans to dinner plates: The impact of 

microplastics on human health. Heliyon 9(10):1-19 

Eriksen, M., Lebreton, L. C. M., Carson, H. S., Thiel, M., Moore, C. J., Borerro, J. 

C., Galgani, F., Ryan, P. G and Reisser, J. 2014. Plastic pollution in the 

world’s oceans: More than 5 trillion plastic pieces weighing over 250,000 

tons afloat at sea. PLoS ONE  9(12): 1–15. 

Farré, R., Fiorani, M., Abdu Rahiman, S and Matteoli, G. 2020. Intestinal 

permeability, inflammation and the role of nutrients. Nutrients 12(4): 2-18. 

Firmansyah, A., Masyitha, D., Zainuddin, Fitriyani, Balqis, U., Gani, F. A dan  

Azhar. 2019. Studi histologis intestinum tenue sapi Aceh. Jurnal Ilmiah 

Mahasiswa Veteriner 3(4): 189–196. 

Gałęcka, I and Całka, J. 2024. Microplastic and the Enteric Nervous System: Effect 

of PET Microparticles on Selected Neurotransmitters and Cytokines in the 

Porcine Ileum. International Journal of Molecular Sciences 25(21): 11645. 

Gaspar, L., Bartman, S., Coppotelli, G and Ross, J. M. 2023. Acute exposure to 

microplastics induced changes in behavior and inflammation in young and 

old mice. International Journal of Molecular Sciences 24(15): 1-16. 

Goto Y, Kurashima Y and Kiyono H. 2015. The gut microbiota and inflammatory 

bowel disease. Curr Opin Rheumatol 27: 388–396. 

Grainger, J.R., Wohlfert, E.A., Fuss, I.J., Bouladoux, N., Askenase, M.H., Legrand, 

F., Koo, L.Y., Brenchley, J.M., Fraser, I.D and Belkaid, Y. 2013. 

Inflammatory monocytes regulate pathologic responses to commensals 

during acute gastrointestinal infection. Nat. Med 19: 713–721. 

Hasegawa, Y., Okamura, T., Ono, Y., Ichikawa, T., Saijo, Y., Nakanishi, N and 

Fukui, M. 2024. Oral exposure to high concentrations of polystyrene 

microplastics alters the intestinal environment and metabolic outcomes in 

mice. Frontiers in Immunology 15: 1407936. 

Hasina, R., Aini, S. R., Pratama, I. S., Andanalusia, M., Saputra, Y. D., Nugrahani, 

B. D dan Arzaqi, Y. M. 2023. Pelatihan Penanganan Dasar Hewan Coba bagi 

Laboran berbagai Perguruan Tinggi Farmasi di Provinsi NTB. Jurnal Abdi 

Insani, 10(3): 1203-1211. 

Hasna, A. S. N., Isdadiyanto, S dan Sitasiwi, A. J. 2022. Histopathology of rats 

intestinal treated with high-fat diet and neem leaf extract. Jurnal Pro-Life 

9(1): 387-402. 

He, P., Chen, L., Shao, L., Zhang, H and Lü, F.  2019. Municipal solid waste (MSW) 

landll: A source of microplastics? - Evidence of microplastics in landll 

leachate. Water Research 159: 38–45. 

He, S., Jia, M., Xiang, Y., Song, B., Xiong, W., Cao, J and Zeng, G. 2022. Biofilm 

on microplastics in aqueous environment: Physicochemical properties and 

environmental implications. Journal of Hazardous Materials 424: 1-16 



51 
 

 

Hirt, N and Body-Malapel, M. 2020. Immunotoxicity and intestinal effects of nano-

and microplastics: a review of the literature. Particle and fibre toxicology 

17:1-22. 

Homan, D. K. 2011. Simbol untuk menunjang sistem informasi desain kemasan 

makanan dan minuman plastik. Humaniora 2(1): 33-39. 

Hryn, V. H., Kostylenko, Y. P., Yushchenko, Y. P., Lavrenko, A. V and Ryabushko, 

O. B. 2018. General comparative anatomy of human and white rat digestive 

systems: a bibliographic analysis. 71(8): 1599-1602 

Huang, Z., Weng, Y., Shen, Q., Zhao, Y and Jin, Y. 2021. Microplastic: A potential 

threat to human and animal health by interfering with the intestinal barrier 

function and changing the intestinal microenvironment. Science of the Total 

Environment 785: 147365. 

Intan, P. R., dan Khariri, K. 2020. Pemanfaatan hewan laboratorium yang sesuai 

untuk pengujian obat dan vaksin. Prosiding Seminar Nasional Biologi  6(1): 

48–53. 

Ishii, K., Kono, H., Hosomura, N., Tsuchiya, M., Ohgiku, M., Tanaka, N and  Fujii, 

H. 2009. Medium-chain triglycerides enhance mucous secretion and cell 

proliferation in the rat. Journal of gastroenterology 44: 204-211. 

Janeway Jr, C. A., Travers, P., Walport, M and Shlomchik, M. J. 2001. The mucosal 

immune system. In Immunobiology: The Immune System in Health and 

Disease. 5th edition. Garland Science. 

Jia, R., Han, J., Liu, X., Li, K., Lai, W., Bian, L and Xi, Z. 2023. Exposure to 

polypropylene microplastics via oral ingestion induces colonic apoptosis 

and intestinal barrier damage through oxidative stress and inflammation in 

mice. Toxics 11(2): 127. 

Kadac-Czapska, K., Ośko, J., Knez, E and Grembecka, M. 2024. Microplastics and 

oxidative stress current problems and prospects. Antioxidants 13(5): 579. 

Khadim, K. H. H., Al-Mehanna, N. H and Al-Baghdadi, E. F. 2012. The distribution 

of the goblet cells, Paneth cells, and Brunner's glands in the duodenum of 

adult one-humped camels (Camelus dromedarius). Al-Qadisiya Journal of 

Veterinary Medical 11(2): 46–54. 

Khoerunnisa, R. N., Hartati, R dan Nuraini, R. A. T. 2024. Mikroplastik pada 

Kerang Darah (Tegillarca granosa) Berbagai Ukuran dari TPI Bungo, 

Demak dan TPI Tambaklorok, Semarang. Buletin Oseanografi Marina 

13(3): 375-383. 

Kim YS and Ho SB. 2010. Intestinal goblet cells and mucins in health and disease: 

recent insights and progress. Curr Gastroenterol Rep 12: 319–330. 

Korkmaz. 2016. A histological and histochemical study of the small intestine of the 

dromedary camel (Camelus dromedarius). Journal of Camel Practice and 

Research 23 (1): 111–116. 

Lestari, E. 2013. Sistem Pencernaan Pada Tikus. 

https://www.academia.edu/5291164/sistempencernaanpadatikus.16 Februa

ri 2025 

Li B., Ding Y., Cheng X., Sheng D., Xu Z., Rong Q., Wu Y., Zhao H., Ji X and 

Zhang Y. 2020. Polyethylene microplastics affect the distribution of gut 

microbiota and inflammation development in mice. Chemosphere 244: 1-10 

https://www.academia.edu/5291164/sistempencernaanpadatikus


52 
 

 

Li, L., Peng, P., Ding, N., Jia, W., Huang, C and Tang, Y. 2023. Oxidative stress, 

inflammation, gut dysbiosis: what can polyphenols do in inflammatory 

bowel disease?. Antioxidants 12(4): 967. 

Li, H., Xu, S., Zhou, F., Liu, S., Zhang, D and Wei, X. 2024. Polystyrene 

microplastics exposure: Disruption of intestinal barrier integrity and hepatic 

function in infant mice. Ecotoxicology and Environmental Safety 288: 1-10 

Liebmann, B., Köppel, S., Königshofer, P., Bucsics, T., Reiberger, T and Schwabl, 

P. 2018. Assessment of microplastic concentrations in human stool: Final 

results of a prospective study. Conference on Nano and Microplastics in 

Technical and Freshwater Systems: 28–31. 

Listyorini, L., Mustofa, I., Hermawati, T., Rimayanti., Suprayohi, T, W and Safitri, 

E. 2021. Madu Dapat Meningkatkan Panjang Vili Usus Halus Tikus Albino 

Penderita Malnutrisi. Jurnal Medik Veteriner 4(2): 175-179 

Liu, X., Wen, Y., Chen, X., Tang, T and Mijowska, E. 2020. Co-Etching Effect to 

Convert Waste Polyethylene Terephthalate Into Hierarchical Porous Carbon 

Toward Excellent Capacitive Energy Storage. Science of The Total 

Environment 723: 138055. 

Liu, S., Li, H., Wang, J., Wu, B and Guo, X. 2022. Polystyrene microplastics 

aggravate inflammatory damage in mice with intestinal immune imbalance. 

Science of the Total Environment 833: 155198. 

Liwandouw, J. R. 2017. Pengaruh Ekstrak Etanol Buah Pinang Yaki (Areca 

vestiaria) Terhadap Gambaran Makroskopis Organ Hati Pada Tikus putih 

Jantan Galur Wistar (Rattus norvegicus). Pharmacon, 6(3): 83-90 

Lu, L., Wan, Z., Luo, T., Fu, Z and Jin, Y. 2018. Polystyrene microplastics induce 

gut microbiota dysbiosis and hepatic lipid metabolism disorder in mice. 

Science of the total environment 631: 449-458. 

Masala, J., Wahyuni, I., Rimbing, S. C and Lapian, H. F. N. 2020. Karakteristik 

morfologi tikus hutan ekor putih (Maxomys hellwandii) di Tangkoko 

Batuangus Bitung. Zootec 40(1): 207–213. 

Mason, Sherri A., Welch, Victoria G and Neratko, Joseph. 2018. Synthetic polymer 

contamination in bottled water. Frontiers in Chemistry. 6 (407): 1-11 

Milne, M. H., De Frond, H., Rochman, C. M., Mallos, N. J., Leonard, G. H and 

Baechler, B. R. 2024. Exposure of US adults to microplastics from 

commonly-consumed proteins. Environmental Pollution 343: 1-10. 

Murtadho, M. F., Aliyansyah, G., Wienardy, A. E and Ramadhani, R. A. 2022. 

Identifikasi Kelimpahan dan Karakteristik Mikroplastik pada Air Kali Mas, 

Kota Surabaya. Environmental Pollution Journal 2(2): 436-444 

Nainggolan, D. H., Indarjo, A and Suryono, C. A. 2022. Mikroplastik yang 

ditemukan di perairan Karangjahe, Rembang, Jawa Tengah. Journal of 

Marine Research 11(3): 374–382. 

Nisticò, R. 2020. Polyethylene terephthalate (PET) in the packaging industry. 

Polymer Testing 90: 1-18 

Okumura, R and Takeda, K. 2017. Roles of intestinal epithelial cells in the 

maintenance of gut homeostasis. Experimental and molecular medicine 

49(5): 338-339. 



53 
 

 

Osman, A. I., Hosny, M., Eltaweil, A. S., Omar, S., Elgarahy, A. M., Farghali, M 

and Akinyede, K. A. 2023. Microplastic sources, formation, toxicity and 

remediation: a review. Environmental Chemistry Letters 21(4): 2129-2169. 

Panneerselvam, D and Vaqar, S. 2023. Peyer patches. In StatPearls. StatPearls 

Publishing. 

Phillips, C. L., Welch, B. A., Garrett, M. R And Grayson, B. E. 2021. Regional 

heterogeneity in rat Peyer’s patches through whole transcriptome analysis. 

Experimental Biology and Medicine 246(5): 513-522 

Pidi, R. P. U. 2023. Uji Efektifitas Ekstrak Belimbing Wuluh (Averrhoa blimbi L.) 

Terhadap Gambaran Histopatologi Usus Halus Duodenum Pada Tikus Putih 

(Rattus norvegicus) Yang Diinfeksi Bakteri Escherichia coli. Jurnal Vitek: 

1-13 

Pironti, C., Ricciardi M., Motta O., Miele Y., Proto A and Montano L. 2021. 

Microplastics in the Environment: Intake through the Food Web, Human 

Exposure and Toxicological Effects. Toxics 9(9): 224 

Prata, J. C. 2018. Airborne microplastics: consequences to human health? 

Environmental Pollution 234: 115–126. 

Prokic, M. D., Radovanovic, T. B., Gavric, J. P and Faggio, C. 2019. 

Ecotoxicological effects of microplastics: Examination of biomarkers, 

current state and future perspectives. TrAC-Trends in Analytical Chemistry 

8: 37–46. 

Qiao, X., Bao, L., Liu, G and Cui, X. 2024. Nanomaterial journey in the gut: from 

intestinal mucosal interaction to systemic transport. Nanoscale 16: 19207–

19220 

Qu M, Xu K, Li Y, Wong Gand Wang D. 2018. Using acs-22 mutant Caenorhabditis 

elegans to detect the toxicity of nanopolystyrene particles. Sci Total Environ 

643: 119-126. 

Rafa, N., Ahmed, B., Zohora, F., Bakya, J., Ahmed, S., Ahmed, S. F and Almomani, 

F. 2024. Microplastics as carriers of toxic pollutants: Source, transport, and 

toxicological effects. Environmental pollution (343): 1-25 

Rahman, L., Williams, A., Wu, D and Halappanavar, S. 2024. Polyethylene 

Terephthalate Microplastics Generated from Disposable Water Bottles 

Induce Interferon Signaling Pathways in Mouse Lung Epithelial Cells. 

Nanomaterials 14(15):1287. 

Rao, J. N and Wang, J. Y. 2010. Regulation of Gastrointestinal Mucosal Growth. 

San Rafael (CA): Morgan & Claypool Life Sciences. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK54098/. 11 Juni 2025 

Saad, D., Ramaremisa, G., Ndlovu, M  and Chimuka, L. 2024. Morphological and 

chemical characteristics of microplastics in surface water of the Vaal River, 

South Africa. Environmental Processes 11(16): 1-20 

Saleh, S. M., Abdel‐Zaher, S., Mohamed, M. S and Sayed, A. E. D. H. 2025. 

Microplastics induced ileum damage: Morphological and 

immunohistochemical study. Microscopy Research and Technique 88(1): 

251-269. 

https://www.ncbi.nlm.nih.gov/books/NBK54098/


54 
 

 

Singh, A. K., Bedi, R and Kaith, B. S. 2020. Mechanical Properties of Composite 

Materials Based on Waste Plastic – A Review. Materials Today: 

Proceedings 26: 1293–1301. 

Singh, A. K., Bedi, R and Kaith, B. S. 2021. Composite Materials Based on 

Recycled Polyethylene Terephthalate and Their Properties – A 

Comprehensive Review. Composites Part B: Engineering 219: 108928. 

Sofield, C. E., Anderton, R. S and Gorecki, A. M. 2024. Mind over microplastics: 

exploring microplastic-induced gut disruption and gut-brain-axis 

consequences. Current issues in molecular biology 46(5): 4186-4202. 

Subramaniam, M. D and Kim, I. H. 2015. Clays as dietary supplements for swine: 

A review. Journal of Animal Science and Biotechnology  6: 1-9. 

Sugiyono. 2010. Statistika untuk Penelitian. Bandung: Alfabeta 

Su, Q. L., Wu, J., Tan, S. W., Guo, X. Y., Zou, D. Z and Kang, K. 2024. The impact 

of microplastics polystyrene on the microscopic structure of mouse 

intestine, tight junction genes and gut microbiota. Plos One 19(6): 304686. 

Sun, X., Zhuang, Y., Wang, Y., Zhang, Z., An, L and Xu, Q. 2025. Polyethylene 

terephthalate microplastics affect gut microbiota distribution and intestinal 

damage in mice. Ecotoxicology and Environmental Safety 294: 118119. 

Supranto J. 2000. Statistik (Teori dan Aplikasi). Edisi Keenam, Jakarta : Erlangga 

Surucu, O. 2025. Electrochemical analysis of PET microplastics and detection of 

elements in PET bottles. Microchemical Journal (208): 1-9 

Shruti, V. C., Pérez-Guevara, F., Elizalde-Martínez, I and Kutralam-Muniasamy, G. 

2020. First study of its kind on the microplastic contamination of soft drinks, 

cold tea and energy drinks—Future research and environmental 

considerations. Sci. Total Environ 726(2): 1-10. 

Stock, V., Laurisch, C., Franke, J., Dönmez, M. H., Voss, L., Böhmert, L and Sieg, 

H. 2021. Uptake and cellular effects of PE, PP, PET and PVC microplastic 

particles. Toxicology in vitro 70: 1-9 

Tandi, J., Wulandari, A dan Asrifa, A. 2017. Efek ekstrak etanol daun gendola 

merah (Basella alba L.) terhadap kadar kreatinin, ureum dan deskripsi 

histologis tubulus ginjal tikus putih jantan (Rattus norvegicus) diabetes 

yang diinduksi streptozotocin. Jurnal Farmasi Galenika. 3(2): 93–102. 

Tangganah, A. 2024. Peran Mikrobiodata Intestinum tenue Dalam Patogenesis 

Penyakit Peradangan: Tinjauan Literatur. Jurnal Ilmu Kesehatan 7(5) 

Theodore, V. J., Wangko, S dan Kalangi, S. J. 2017. Gambaran histologik 

intestinum tenue pada hewan coba selama 24 jam postmortem. eBiomedik 

5(1): 1-5 

Torretta, V., Katsoyiannis,I., Viotti, P and Rada, E. 2018. Critical Review of the 

effects of glyphosate exposure to the environment and humans through the 

food supply chain. Sustainability 10: 950 

Utomo, L. W dan Arfiana, S. 2023. Pemanfaatan Limbah Plastik Daur Ulang dari 

Polietilen Tereftalat (PET) Sebagai Bahan Tambahan dalam Pembuatan 

Nanokomposit, Semen Mortar, dan Aspal. Jurnal Teknologi Lingkungan 

Lahan Basah 11(1): 164-179. 

Valoti, F. 2017. Rat small intestine. https://www.nature-microscope-photo-

video.com/en/photos/animal-histology/comparative-histology-of-

https://www.nature-microscope-photo-video.com/en/photos/animal-histology/comparative-histology-of-vertebrates/other-systems/digestive-system/mammals/rat/010505c0202050707o-rat-small-intestine-transverse-section-125x.html
https://www.nature-microscope-photo-video.com/en/photos/animal-histology/comparative-histology-of-vertebrates/other-systems/digestive-system/mammals/rat/010505c0202050707o-rat-small-intestine-transverse-section-125x.html


55 
 

 

vertebrates/other-systems/digestive-

system/mammals/rat/010505c0202050707o-rat-small-intestine-transverse-

section-125x.html. 4 April 2025 

Varó, I., Osorio, K., Estensoro, I., Naya-Catala, F., Sitja-Bobadilla, A., Navarro, J. 

C and Piazzon, M. C. 2021. Effect of virgin low density polyethylene 

microplastic ingestion on intestinal histopathology and microbiota of 

gilthead sea bream. Aquaculture 545: 737245. 

Verla, A. W., Enyoh, C. E., Verla, E. N and Nwarnorh, K. O. 2019. Microplastic–

toxic chemical interaction:  a review study on quantified levels, mechanism 

and implication. SN Applied Sciences 1(11): 1-30 

Vitali, C., Peters, R. J., Janssen, H. G and Nielen, M. W. 2023. Microplastics and 

nanoplastics in food, water, and beverages; part I. Occurrence. TrAC Trends 

in Analytical Chemistry 159: 1-17 

Wang, Z and Shen, J. 2024. The role of goblet cells in Crohn’s disease. Cell & 

Bioscience 14(1):  43. 

Wang YF, Wang XY, Chen BJ, Yang YP, Li H and Wang F. 2025. Impact of 

microplastics on the human digestive system: From basic to clinical. World 

J Gastroenterol 31(4): 100470 

Wati, D. P., and Ilyas, S. 2024. Prinsip Dasar Tikus. USU Press, Medan 

Wahyuningtyas, P., Sitasiwi, A. J., dan  Mardiati, S. M. 2018. Hepatosomatic Index 

(Hsi) Dan Diameter Hepatosit Mencit (Mus musculus L.) Setelah Paparan 

Ekstrak Air Biji Pepaya (Carica papaya L.). Jurnal Akademika Biologi 

7(1): 8-17. 

Widiartini, W., Siswati, E., Setiyawati, A., Rohmah, IM dan Prastyo, E. 2013. 

Pengembangan usaha produksi tikus putih (Rattus norvegicus) tersertifikasi 

dalam upaya memenuhi kebutuhan hewan laboratorium. PIMNAS PKM-K 

1-8. 

Wijono, S., Parengkuan, I. L., Morina, S., Supit, V. D., Jaya, D. K., Wicaksono, L. 

S., dan Iskandar, M. C. 2022. Effect Of Microplastic Intake On Intestinal 

And Pancreatic Cell Damage. Jurnal Widya Medika 8(2): 116-131. 

Winkler A, Santo N, Ortenzi MA, Bolzoni E, Bacchetta R and Tremolada P. 2019. 

Does mechanical stress cause microplastic release from plastic water 

bottles? Water Res 166:115082. 

Wright, S. L and Kelly, F. J. 2017. Plastic and human health: A micro issue? 

Environmental Science and Technology 51(12): 6634–6647. 

Wu, B., Chen, L., Wu, X., Hou, H., Wang, Z and Liu, S. 2019. Differential influence 

of molybdenum disulfide at the nanometer and micron scales in the 

intestinal metabolome and microbiome of mice. Environmental Science: 

Nano 6(5): 1594-1606. 

Yana Wijaya. 2023. Gambaran Histologi Organ Intestinum tenue Tikus Rattus 

novergicus Wistar Diinduksi Diabetes. Disertasi. Universitas Perintis 

Indonesia. 

Yang, S and Yu, M. 2021. Role of goblet cells in intestinal barrier and mucosal 

immunity. Journal of Inflammation Research 14: 3171-3183. 

Yang, K., Li, G., Li, Q., Wang, W., Zhao, X., Shao, N And Zhao, J. (2025). 

Distribution of gut microbiota across intestinal segments and their impact 

https://www.nature-microscope-photo-video.com/en/photos/animal-histology/comparative-histology-of-vertebrates/other-systems/digestive-system/mammals/rat/010505c0202050707o-rat-small-intestine-transverse-section-125x.html
https://www.nature-microscope-photo-video.com/en/photos/animal-histology/comparative-histology-of-vertebrates/other-systems/digestive-system/mammals/rat/010505c0202050707o-rat-small-intestine-transverse-section-125x.html
https://www.nature-microscope-photo-video.com/en/photos/animal-histology/comparative-histology-of-vertebrates/other-systems/digestive-system/mammals/rat/010505c0202050707o-rat-small-intestine-transverse-section-125x.html


56 
 

 

on human physiological and pathological processes. Cell & Bioscience 

15(1): 47 

Yee, M. S. L., Hii, L. W., Looi, C. K., Lim, W. M., Wong, S. F., Kok, Y. Y and 

Leong, C. O. 2021. Impact of microplastics and nanoplastics on human 

health. Nanomaterials 11(2): 1-22 

Yin, K., Wang, Y., Zhao, H., Wang, D., Guo, M., Mu, M and Xing, M. 2021. A 

comparative review of microplastics and nanoplastics: Toxicity hazards on 

digestive, reproductive and nervous system. Science of the total 

environment 774 (1): 1-18 

Yong, C. Q. Y., Valiyaveettil, S and Tang, B. L. 2020. Toxicity of microplastics and 

nanoplastics in mammalian systems. International journal of environmental 

research and public health 17(05): 1509. 

Yustinasari, L. R. 2019. Bahaya Residu Plastik pada Intestinum tenue. 

https://unair.ac.id/bahaya-residu-plastik-pada-intestinum tenue-halus/ 

17 Maret 2025 

Zhao, Z., Qu, W., Wang, K., Chen, S., Zhang, L., Wu, D and Chen, Z. 2019. 

Bisphenol A inhibits mucin 2 secretion in intestinal goblet cells through 

mitochondrial dysfunction and oxidative stress. Biomedicine & 

Pharmacotherapy 111: 901-908. 

Zhang, K., Hamidian, A. H., Tubić, A., Zhang, Y., Fang, J. K., Wu, C and Lam, P. 

K. 2021. Understanding plastic degradation and microplastic formation in 

the environment: A review. Environmental Pollution 274: 1-14 

Zhang, L., Liu, J., Xie, Y., Zhong, S and Gao, P. 2021. Occurrence and removal of 

microplastics from wastewater treatment plants in a typical tourist city in 

China. Journal of Cleaner Production 291: 1-14 

Zhang, Y., Wang, S., Olga, V., Xue, Y., Lv, S., Diao, X and Zhou, H. 2022. The 

potential effects of microplastic pollution on human digestive tract cells. 

Chemosphere 291(1): 1-9 

https://unair.ac.id/bahaya-residu-plastik-pada-intestinum%20tenue-halus/%2017 Maret 2025
https://unair.ac.id/bahaya-residu-plastik-pada-intestinum%20tenue-halus/%2017 Maret 2025

