
 

37 

DAFTAR PUSTAKA 

Al-Hajj, N. Q. M., Sharif, H. R., Aboshora, W., & 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. 

Angria, N. (2019). Undur-Undur (Myrmeleon Sp.) Sebagai Antidiabetik. Uwais 
Inspirasi Indonesia. 

Azmir, J., Zaidul, I. S. M., Rahman, M. M., Sharif, K. M., Mohamed, A., Sahena, 
F., Jahurul, M. H. A., Ghafoor, K., Norulaini, N. A. N., & Omar, A. K. M. 
(2013). Techniques for extraction of bioactive compounds from plant 
materials: A review. Journal of Food Engineering, 117(4), 426–436. 

Banks, W. J. (1993). Applied Veterinary Histology Third Edition. Mosby. 

Blikslager, A. T., White, N. A., Moore, J. N., & Mair, T. S. (2017). The Equine 
Acute Abdomen 3rd Edition. John Wiley & Sons. 

Chakaroun, R., Massier, L., & Kovacs, P. (2020). Gut Microbiome, Intestinal 
Permeability, and Tissue Bacteria in Metabolic Disease: Perpetrators or 
Bystanders? Nutrients, 12(4), 1082. https://doi.org/10.3390/nu12041082 

Chen, P., Zhao, J., & Gregersen, H. (2012). Up-Regulated Expression of Advanced 
Glycation End-Products and Their Receptor in the Small Intestine and 
Colon of Diabetic Rats. Digestive Diseases and Sciences, 57(1), 48–57. 
https://doi.org/10.1007/s10620-011-1951-0 

Chiu, C.-J. (1970). Intestinal Mucosal Lesion in Low-Flow States. Archives of 
Surgery, 101(4), 478. 

Council, N. R. (1989). Diet and health: implications for reducing chronic disease 
risk. 

Decroli, E. (2019). Diabetes Melitus Tipe 2. Pusat Penerbitan Bagian Ilmu Penyakit 
Dalam Fakultas Kedokteran Universitas Andalas. 

Deeds, M. C., Anderson, J. M., Armstrong, A. S., Gastineau, D. A., Hiddinga, H. 
J., Jahangir, A., Eberhardt, N. L., & Kudva, Y. C. (2011). Single dose 
streptozotocin-induced diabetes: considerations for study design in islet 
transplantation models. Laboratory Animals, 45(3), 131–140. 

Dewandari, K. T., Yuliani, S., & Yasni, S. (2013). Ekstraksi dan Karakterisasi 
Nanopartikel Ekstrak Sirih Merah (Piper crocat um) (Extraction and 
Characterization of Nanoparticles of Red Betel Leaves (Piper crocatum)). 
Jurnal Penelitian Pascapanen Pertanian, 10(2), 58. 

GAMBARAN HISTOLOGIS SEKUM TIKUS MODEL DIABETES MELITUS TIPE 2 YANG DITERAPI
NANOPARTIKEL EKSTRAK
ETANOL DAUN SIRIH MERAH (Piper crocatum)
Hanum Salsabillah, Dr. drh. Tri Wahyu Pangestiningsih, M.P.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



38 
 

 

Douard, V., & Ferraris, R. P. (2008). Regulation of the fructose transporter GLUT5 
in health and disease. American Journal of Physiology-Endocrinology 
and Metabolism, 295(2), E227–E237. 

Esteves-Monteiro, M., Menezes-Pinto, D., Ferreira-Duarte, M., Dias-Pereira, P., 
Morato, M., & Duarte-Araújo, M. (2022). Histomorphometry Changes 
and Decreased Reactivity to Angiotensin II in the Ileum and Colon of 
Streptozotocin-Induced Diabetic Rats. International Journal of Molecular 
Sciences, 23(21), 13233. 

Fadeel, B., & Alexiou, C. (2020). Brave new world revisited: Focus on 
nanomedicine. Biochemical and Biophysical Research Communications, 
533(1), 36–49. 

Fatimah, R. N. (2015). Diabetes melitus tipe 2. Jurnal Majority, 4(5). 

Freeman, A. M., & Pennings, N. (2023). Insulin Resistance. 

Furness, J. B., Callaghan, B. P., Rivera, L. R., & Cho, H.-J. (2014). The Enteric 
Nervous System and Gastrointestinal Innervation: Integrated Local and 
Central Control (hlm. 39–71). 

Ghasemi, A., Khalifi, S., & Jedi, S. (2014). Streptozotocin-nicotinamide-induced 
rat model of type 2 diabetes (review). Acta Physiologica Hungarica, 
101(4), 408–420. 

Ghosh, R., Sharatchandra, K. H., Rita, S., & Thokchom, I. S. (2004). Hypoglycemic 
activity of Ficus hispida (bark) in normal and diabetic albino rats. Indian 
Journal of pharmacology, 36(4), 222. 

Gonzalez, L. M., Moeser, A. J., & Blikslager, A. T. (2015). Animal models of 
ischemia-reperfusion-induced intestinal injury: progress and promise for 
translational research. American Journal of Physiology-Gastrointestinal 
and Liver Physiology, 308(2), G63–G75. 

Grootjans, J., Hundscheid, I. H. R., Lenaerts, K., Boonen, B., Renes, I. B., 
Verheyen, F. K., Dejong, C. H., von Meyenfeldt, M. F., Beets, G. L., & 
Buurman, W. A. (2013). Ischaemia-induced mucus barrier loss and 
bacterial penetration are rapidly counteracted by increased goblet cell 
secretory activity in human and rat colon. Gut, 62(2), 250–258. 

Gutiérrez, F. J., Mussons, M. L., Gaton, P., & Rojo, R. (2012). Nanotechnology and 
Food Industry. Dalam Scientific, Health and Social Aspects of the Food 
Industry. InTech. 

Harijanto, E. A., & Dewajanti, A. M. (2017). Optimalisasi Pemberian 
Streptozotocin Beberapa Dosis terhadap Peningkatan Kadar Gula Darah 
Tikus Sprague dawley. Jurnal Kedokteran Meditek. 

GAMBARAN HISTOLOGIS SEKUM TIKUS MODEL DIABETES MELITUS TIPE 2 YANG DITERAPI
NANOPARTIKEL EKSTRAK
ETANOL DAUN SIRIH MERAH (Piper crocatum)
Hanum Salsabillah, Dr. drh. Tri Wahyu Pangestiningsih, M.P.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



39 
 

 

Holzner, P. A., Kulemann, B., Kuesters, S., Timme, S., Hoeppner, J., Hopt, U. T., 
& Marjanovic, G. (2011). Impact of remote ischemic preconditioning on 
wound healing in small bowel anastomoses. World Journal of 
Gastroenterology, 17(10), 1308. 

Husna, F., Suyatna, F. D., Arozal, W., & Purwaningsih, E. H. (2019). Model hewan 
coba pada penelitian diabetes. Pharmaceutical Sciences and Research, 
6(3), 1. 

International Diabetes Federation. (2021). IDF Diabetes Atlas 10th edition. 
www.diabetesatlas.org 

Jaworska, K., Kopacz, W., Koper, M., Szudzik, M., Gawryś-Kopczyńska, M., 
Konop, M., Hutsch, T., Chabowski, D., & Ufnal, M. (2022). Enalapril 
Diminishes the Diabetes-Induced Changes in Intestinal Morphology, 
Intestinal RAS and Blood SCFA Concentration in Rats. International 
Journal of Molecular Sciences, 23(11), 6060. 

Johnson, M. (2012). Laboratory Mice and Rats. Materials and Methods, 2. 

Kammona, O., & Kiparissides, C. (2012). Recent advances in nanocarrier-based 
mucosal delivery of biomolecules. Journal of Controlled Release, 161(3), 
781–794. https://doi.org/10.1016/j.jconrel.2012.05.040 

Kohei, K. (2010). Pathophysiology of type 2 diabetes and its treatment policy. 
JMAJ, 53(1), 41–46. 

Lawlor, N., Khetan, S., Ucar, D., & Stitzel, M. L. (2017). Genomics of islet (dys) 
function and type 2 diabetes. Trends in Genetics, 33(4), 244–255. 

Lister, I. N. E. (2020). Daun Sirih Merah: Manfaat untuk Kesehatan. UNPRI 
PRESS. 

Listiana, D., Effendi, E., & Indriati, B. (2019). Efektivitas Air Rebusan Daun Sirih 
Merah Terhadap Penurunan Kadar Gula Darah Pada Pasien Diabetes 
Melitus Di Wilayah Kerja Puskesmas Saling 2018. Jurnal Keperawatan 
Muhammadiyah Bengkulu, 7(2), 62–70. 

Maier, F., Siri, S., Santos, S., Chen, L., Feng, B., & Pierce, D. M. (2021). The 
heterogeneous morphology of networked collagen in distal colon and 
rectum of mice quantified via nonlinear microscopy. Journal of the 
Mechanical Behavior of Biomedical Materials, 113, 104116. 

Mandić, P., Filipović, T., Gasić, M., Djukić-Macut, N., Filipović, M., & 
Bogosavljević, I. (2016). Quantitative morphometric analysis of the 
myenteric nervous plexus ganglion structures along the human digestive 
tract. Vojnosanitetski pregled, 73(6), 559–565. 
https://doi.org/10.2298/vsp141231046m 

GAMBARAN HISTOLOGIS SEKUM TIKUS MODEL DIABETES MELITUS TIPE 2 YANG DITERAPI
NANOPARTIKEL EKSTRAK
ETANOL DAUN SIRIH MERAH (Piper crocatum)
Hanum Salsabillah, Dr. drh. Tri Wahyu Pangestiningsih, M.P.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



40 
 

 

Maryani, Y. (2014). Pengaruh Rebusan Daun Sirih Merah (Piper Crocatum) 
Terhadap Perubahan Kadar Gula Darah Puasa Pada Klien Dengan 
Diabetes Mellitus di Kelurahan Tarok Dipo Kota Bukit Tinggi. Ilmu 
Keperawatan F. Kes & MIPA UMSB. 

Merigo, F., Brandolese, A., Facchin, S., Missaggia, S., Bernardi, P., Boschi, F., 
D’Incà, R., Savarino, E. V., Sbarbati, A., & Sturniolo, G. C. (2018). 
Glucose transporter expression in the human colon. World Journal of 
Gastroenterology, 24(7), 775–793. 
https://doi.org/10.3748/wjg.v24.i7.775 

Metodiewa, D., Kochman, A., & Karolczak, S. (1997). Evidence for antiradical and 
antioxidant properties of four biologically active N,N-Diethylaminoethyl 
ethers of flavaone oximes: A comparison with natural polyphenolic 
flavonoid rutin action. IUBMB Life, 41(5), 1067–1075. 

Mutua, M. P., Muya, S., & Muita, G. M. (2020). A General Perspective of 
Microbiota in Human Health and Disease. Archives of Clinical 
Microbiology, 11(2). https://doi.org/10.36648/1989-8436.11.2.106 

Navale, A. M., & Paranjape, A. N. (2016). Glucose transporters: physiological and 
pathological roles. Biophysical Reviews, 8(1), 5–9. 
https://doi.org/10.1007/s12551-015-0186-2 

Nikam, A. P., Ratnaparkhiand, M. P., & Chaudhari, S. P. (2014). Nanoparticles–an 
overview. Int. J. Res. Dev. Pharm. Life Sci, 3, 1121–1127. 

Nuraniyati, N. (2021). Pemberian Nanopartikel Ekstrak Etanol Daun Sirih Merah 
(Piper crocatum) pada Tikus Model Diabetes Mellitus Tipe-2: Studi 
terhadap Kadar Insulin, Ekspresi Insulin pada Insula Langerhans dan 
Kadar Malondialdehid. Universitas Gadjah Mada. 

Pangestiningsih, T. W., Pramesti, C. A., Nuraniyati, N., Sutrisno, B., & Purnomo, 
A. (2022). The Effect of Nanoparticles of &lt;i&gt;Piper 
crocatum&lt;/i&gt; Leaves Ethanolic Extract on Liver Insulin Receptor 
Expression of Diabetic Rat’s Induced by Streptozotocin. Journal of 
Tropical Biodiversity and Biotechnology, 7(3), 71171. 

Parker, G. A., & Picut, C. A. (2016). Atlas of histology of the juvenile rat. Academic 
Press. 

Polo, V., Saibene, A., & Pontiroli, A. E. (1998). Nicotinamide improves insulin 
secretion and metabolic control in lean type 2 diabetic patients with 
secondary failure to sulphonylureas. Acta Diabetologica, 35(1), 61–64. 

GAMBARAN HISTOLOGIS SEKUM TIKUS MODEL DIABETES MELITUS TIPE 2 YANG DITERAPI
NANOPARTIKEL EKSTRAK
ETANOL DAUN SIRIH MERAH (Piper crocatum)
Hanum Salsabillah, Dr. drh. Tri Wahyu Pangestiningsih, M.P.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



41 
 

 

Pontiroli, A. E., & Galli, L. (1998). Duration of obesity is a risk factor for non-
insulin-dependent diabetes mellitus, not for arterial hypertension or for 
hyperlipidaemia. Acta Diabetologica, 35(3), 130–136. 

Prasad, V., Adapa, D., Vana, D. R., Choudhury, A., Jahangir, M. A., & Chatterjee, 
A. (2018). Nutritional components relevant to type-2-diabetes: Dietary 
sources, metabolic functions and glycaemic effects. Journal of Research 
in Medical and Dental Science, 6(5), 52–75. 

Rao, J. N., & Wang, J. Y. (2011). Regulation of Gastrointestinal Mucosal Growth. 
Morgan & Claypool. https://books.google.co.id/books?id=0KPY-
J5CYssC 

Rawat, M., Singh, D., Saraf, S., & Saraf, S. (2006). Nanocarriers: Promising 
Vehicle for Bioactive Drugs. Biological & Pharmaceutical Bulletin, 
29(9), 1790–1798. 

Riaz, A. A., Wan, M. X., Schäfer, T., Dawson, P., Menger, M. D., Jeppsson, B., & 
Thorlacius, H. (2002). Allopurinol and superoxide dismutase protect 
against leucocyte–endothelium interactions in a novel model of colonic 
ischaemia–reperfusion. British Journal of Surgery, 89(12), 1572–1580. 

Robert, M. E., Singh, S. K., Ikuma, M., Jain, D., Ardito, T., & Binder, H. J. (2001). 
Morphology of Isolated Colonic Crypts. Cells Tissues Organs, 168(4), 
246–251. 

Ruehl-Fehlert, C., Kittel, B., Morawietz, G., Deslex, P., Keenan, C., Mahrt, C. R., 
Nolte, T., Robinson, M., Stuart, B. P., & Deschl, U. (2003). Revised 
guides for organ sampling and trimming in rats and mice–part 1: a joint 
publication of the RITA and NACAD groups. Experimental and 
Toxicologic Pathology, 55(2–3), 91–106. 

Serrano, J., Puupponen-Pimiä, R., Dauer, A., Aura, A.-M., & Saura-Calixto, F. 
(2009). Tannins: Current knowledge of food sources, intake, 
bioavailability and biological effects. Molecular Nutrition & Food 
Research, 53(S2), S310–S329. 

Shamsuddin, A. M., Phelps, P. C., & Trump, B. F. (1982). Human large intestinal 
epithelium: Light microscopy, histochemistry, and ultrastructure. Human 
Pathology, 13(9), 790–803. 

Siegman, M. J., Eto, M., & Butler, T. M. (2016). Remodeling of the rat distal colon 
in diabetes: function and ultrastructure. American Journal of Physiology-
Cell Physiology, 310(2), C151–C160. 

Sieniawska, E., & Baj, T. (2017). Tannins. Dalam Pharmacognosy (hlm. 199–232). 
Elsevier. 

GAMBARAN HISTOLOGIS SEKUM TIKUS MODEL DIABETES MELITUS TIPE 2 YANG DITERAPI
NANOPARTIKEL EKSTRAK
ETANOL DAUN SIRIH MERAH (Piper crocatum)
Hanum Salsabillah, Dr. drh. Tri Wahyu Pangestiningsih, M.P.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



42 
 

 

Spencer, N. J., Kyloh, M., & Duffield, M. (2014). Identification of Different Types 
of Spinal Afferent Nerve Endings That Encode Noxious and Innocuous 
Stimuli in the Large Intestine Using a Novel Anterograde Tracing 
Technique. PLoS ONE, 9(11), e112466. 

Stauffacher, W., Burr, I., Gutzeit, A., Beaven, D., Veleminsky, J., & Renold, A. E. 
(1970). Streptozotocin Diabetes: Time Course of Irreversible B-Cell 
Damage; Further Observations on Prevention by Nicotinamide. 
Experimental Biology and Medicine, 133(1), 194–200. 

Suckow, M. A., Hankenson, F. C., Wilson, R. P., & Foley, P. L. (2019). The 
laboratory rat. Academic Press. 

Suttie, A. W., Leininger, J. R., & Bradley, A. E. (2017). Boorman’s Pathology of 
the Rat. Elsevier. 

Szkudelski, T. (2012). Streptozotocin–nicotinamide-induced diabetes in the rat. 
Characteristics of the experimental model. Experimental Biology and 
Medicine, 237(5), 481–490. 

Tetti, M. (2014). Ekstraksi, pemisahan senyawa, dan identifikasi senyawa aktif. 
Jurnal Kesehatan, 7(2). 

Thanki, K., Gangwal, R. P., Sangamwar, A. T., & Jain, S. (2013). Oral delivery of 
anticancer drugs: Challenges and opportunities. Journal of Controlled 
Release, 170(1), 15–40. https://doi.org/10.1016/j.jconrel.2013.04.020 

Thorens, B. (2015). GLUT2, glucose sensing and glucose homeostasis. 
Diabetologia, 58(2), 221–232. https://doi.org/10.1007/s00125-014-3451-
1 

Treuting, P. M., Dintzis, S. M., & Montine, K. S. (2018). Comparative Anatomy 
and Histology, A Mouse, Rat, and Human Atlas, Second Edition. 

Tunc, T., Uysal, B., Atabek, C., Kesik, V., Caliskan, B., Oztas, E., Ersoz, N., Oter, 
S., & Guven, A. (2009). Erdosteine and Ebselen As Useful Agents in 
Intestinal Ischemia/Reperfusion Injury. Journal of Surgical Research, 
155(2), 210–216. 

Uysal, M., Gül, S. S., Karaman, S., Tas, U., Sapmaz, H. I., Uysal, F., Aytekin, K., 
& Tümer, M. K. (2017). Caecum location in laboratory rats and mice: an 
anatomical and radiological study. Laboratory Animals, 51(3), 245–255. 

Vdoviaková, K., Petrovová, E., Maloveská, M., Krešáková, L., Teleky, J., Elias, M. 
Z. J., & Petrášová, D. (2016). Surgical Anatomy of the Gastrointestinal 
Tract and Its Vasculature in the Laboratory Rat. Gastroenterology 
Research and Practice, 2016, 1–11. 

GAMBARAN HISTOLOGIS SEKUM TIKUS MODEL DIABETES MELITUS TIPE 2 YANG DITERAPI
NANOPARTIKEL EKSTRAK
ETANOL DAUN SIRIH MERAH (Piper crocatum)
Hanum Salsabillah, Dr. drh. Tri Wahyu Pangestiningsih, M.P.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



43 
 

 

Volpe, C. M. O., Villar-Delfino, P. H., dos Anjos, P. M. F., & Nogueira-Machado, 
J. A. (2018). Cellular death, reactive oxygen species (ROS) and diabetic 
complications. Cell Death & Disease, 9(2), 119. 

Watkins, P. J. (2003). ABC of Diabetes. London: BMJ publishing group. 

Wedel, T., Roblick, U., Gleiß, J., Schiedeck, T., Bruch, H.-P., Kühnel, W., & 
Krammer, H.-J. (1999). Organization of the enteric nervous system in the 
human colon demonstrated by wholemount immunohistochemistry with 
special reference to the submucous plexus. Annals of Anatomy - 
Anatomischer Anzeiger, 181(4), 327–337. 

Widowati, L., & Dzulkarnain, B. (2009). Tanaman Obat untuk Diabetes Melitus. 
Cermin dunia kedokteran. 

World Health Organization. (2019). Classification of diabetes mellitus. 

Xu, B. J., & Chang, S. K. C. (2007). A Comparative Study on Phenolic Profiles and 
Antioxidant Activities of Legumes as Affected by Extraction Solvents. 
Journal of Food Science, 72(2), S159–S166. 

Yamauchi, Y., Matsuno, T., Omata, K., & Satoh, T. (2017). Relationship between 
hyposalivation and oxidative stress in aging mice. Journal of Clinical 
Biochemistry and Nutrition, 61(1), 40–46. 

Zeng, Z., Liu, H., Zhang, Y., Chen, R., Sun, T., Li, W., Sun, Q., Xia, Z., & Meng, 
Q. (2020). Aggravated intestinal ischemia-reperfusion injury is associated 
with activated mitochondrial autophagy in a mouse model of diabetes. 
Molecular Medicine Reports, 22(3), 1892–1900. 

Zhang, Y., Peng, T., Zhu, H., Zheng, X., Zhang, X., Jiang, N., Cheng, X., Lai, X., 
Shunnar, A., Singh, M., Riordan, N., Bogin, V., Tong, N., & Min, W.-P. 
(2010). Prevention of hyperglycemia-induced myocardial apoptosis by 
gene silencing of Toll-like receptor-4. Journal of Translational Medicine, 
8(1), 133. 

  

GAMBARAN HISTOLOGIS SEKUM TIKUS MODEL DIABETES MELITUS TIPE 2 YANG DITERAPI
NANOPARTIKEL EKSTRAK
ETANOL DAUN SIRIH MERAH (Piper crocatum)
Hanum Salsabillah, Dr. drh. Tri Wahyu Pangestiningsih, M.P.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/


	DAFTAR PUSTAKA

