
 
 

39 
 

DAFTAR PUSTAKA 

 

Abdassah, M. 2009. Nanopartikel dengan Gelasi Ionik. Farmaka, 15(1): 45-52.  

Abdullah M., Virgus, Y., dan Khairurrijal. 2008. Review: Sintesis Nanomaterial. 

Jurnal Nanosains & Nanoteknologi, 1(2): 33- 57. 

Aboonabi, A., Rahmat, A., dan Othman, F. 2014. Antioxidant Effect of Pomegrate 

Against Streptozotocin-Nicotinamide Generated Oxidative Stress Induced 

Diabetic Rats. Toxicol Reports, 1, 915-922.  

Abubakar A. R. dan Haque, M. 2020. Preparation of Medicinal Plants: Basic 

Extraction and Fractionation Procedures for Experimental Purposes. Journal 

of Pharmacy and Bioallied Sciences, 12(1): 1-10. 

Afsari, R., Kusmiyati., dan Merta, I. W. 2016. Pengaruh Pemberian Ekstrak Daun 

Sirih Merah (Piper Crocatum) Terhadap Penurunan Kadar Gula Darah 

Mencit (Mus musculus). Jurnal Biologi Tropis, 16(1): 49-55. 

Alenzi, F. Q. 2009. Effect of Nicotinamide on Experimental Induced Diabetes. 

Irran J. Allergy Asthma Immunol., 8(1): 11-18. 

American Diabetes Association. 2020.  2. Classification and Diagnosis of Diabetes: 

Standards of Medical Care in Diabetes-2020. Diabetes care, 43, S14-S31. 

Andrews, G. P., Laverty, T. P., dan Jones, D. S. 2009. Mucoadhesive Polymeric 

Platforms for Controlled Drug Delivery. European Journal of Pharmaceutics 

and Biopharmaceutics, 71(3): 505-518. 

Asmat, U., Abad, K., dan Ismail, K. 2016. Diabetes Mellitus and Oxidative Stress- 

A Concise Review. Saudi Pharmaceutical Journals, 24(5): 547-553. 

Astuti. I. P. dan Esti, M. 2011. Karakteristik Morfologi Daun Sirih Merah: Piper 

crocatum Ruitz & Pav dan Piper porphyrophyllum N.E. Br. Koleksi Kebun 

Raya Bogor. Berk. Penel. Hayati, 7(A): 83-85.  

Astuti, I. P., Munawaroh, E., Rahayu, E. M. D., Aprilianti, P., dan Sumanto. 2011. 

Heteroblastic Development in Six Species of Wild Piper: Piper baccatum 

Blume, Piper firmum Blume, Piper majusculum C.DC, Piper miniatum 

Blume, Piper crocatum Ruiz & Pav. and Piper retrofractum Vahl.1. Ber. 

Biol., 10(5): 621-625.  

Aughey, E. dan Frye, F., 2001. Comparative Veterinary Histology with Clinical 

Correlatives. London: Manson Publishing. 

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., dan Omar, A. K. M. 

2013. Techniques for Extraction of Bioactive Compounds from Plant 

Materials: A Review.  Journal of Food Engineering, 117(4): 426-436. 

Azwanida, N. N. 2015.  A Review on The Extraction Methods Use in Medicinal 

Plants, Principle, Strength and Limitation.  Medicinal Aromat Plants, 04(03): 

196.  

HISTOLOGIS DUODENUM PADA TIKUS JANTAN (Rattus norvegicus albinus) MODEL DIABETES
MELITUS TIPE 2 YANG
DIBERI TERAPI NANOPARTIKEL EKSTRAK ETANOL DAUN SIRIH MERAH (Piper crocatum)
SEKAR ARUM K P, Dr. drh. Tri Wahyu Pangestiningsih, M.P.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



40 

 

 
 

Baynest, H. W. 2015. Classification, Pathophysiology, Diagnosis and Management 

of Diabetes Mellitus. Journal of Diabetes and Metabolism, 06, 541. 

Bilinskyi, I. 2020. Morphological Characteristics Changes in The Duodenal Wall 

Within 14-56 Days of The Development of Streptozotocin-Induced 

Experimental Diabetes Mellitus. Galician Medical Journal, 27(4): 1-6.  

Blikslager, A., White, N., Moore, J., dan Mair, T. 2017. The Equine Acute Abdomen 

3rd Edition. USA: Willey Blackwell. 

Burgos-Morón, E., Z. Abad- Jiménez, A. Martínez de Marañón, F. Iannantuoni, I 

Escribano-López, López-Domènech, S., Salom, C., Jover, A., Mora, V., 

Roldan, I., Solá, E., Rocha, M., dan Victor, V. M. 2019.  Relationship 

Between Oxidative Stress, ER Stress, and Inflammation in Type 2 Diabetes: 

The Battle Continues. Journal Clinical Medicine, 8(9): 1385. 

Cerf, M. E. 2013. Beta Cell Dysfunction and Insulin Resistance.  Frontiers in 

Endocrinol (Lausanne), 4: 1-12.  

Chen, G., Roy, I., Yang, C., dan Prasad, P. N. 2016.  Nanochemistry and 

Nanomedicine or Nanoparticle-Based Diagnostics and Therapy. Chemical 

Review, 116(5): 2826-2885. 

Dai, J. dan Mumper, R. J. 2010. Plant Phenolics: Extraction, Analysis and Their 

Antioxidant and Anticancer Properties. Molecules, 15(10): 7313-7352. 

Dang, Y., Lin, G., Xie, Y., Duan, J., Ma, P., Li, G., dan Ji, G. 2014. Quantative 

Determination of Myricetin in Rat Plasma by Ultra Performance Liquid 

Chromatography Tandem Mass Spectrometry and Its Absolute 

Bioavailability. Drug Research,64(10): 516-522.  

De Jong, W. H. dan Borm, P. J. A. 2008. Drug Delivery and Nanoparticles: 

Applications and Hazard. International Journal of Nanomedicine., 3(2): 133-

149.  

Dewandari, K. T. 2013. Sintesis Nanopartikel Ekstrak Sirih Merah (Piper 

crocatum) dan Kajian Sistem Pengantarannya. Journal Pascapanen, 10(2): 

65-71. 

Dijaz, S. M., Vazifehasl Zh., Salatin S., Adibkia Kh., dan Javadzadeh Y. 2015. 

Nanosizing of Drugs: Effect on Dissolution Rate. Research Pharmaceutical 

Sciences, 10(2): 95-108. 

Ekaputri, M., Citrawijaya, H., Sudirman, A. R., Jonathan, K., Murti, R. A., Balqis, 

A. P., dan Purnamasari, D. 2019. Peran Riwayat Ayah Diabetes Melitus Tipe 

2 pada Status Prediabetes Anak Kandung Penderita Diabetes Melitus Tipe 2. 

Jurnal Penyakit Dalam Indonesia, 6(4): 182-187. 

Emrizal, Fernando, A, Yuliandari, R., Rullaha, K., Indrayani, N. R., Susanty, A., 

Yerti, R., Ahmad, F., Sirat, H. M., dan Arbain, D., D. 2014. Cytotoxic 

Activities of Fractions and Two Isolated Compounds from Sirih Merah 

(Indonesian red betel), Piper Crocatum Ruiz &Pav. Procedia Chemistry, 13, 

79-84.  

HISTOLOGIS DUODENUM PADA TIKUS JANTAN (Rattus norvegicus albinus) MODEL DIABETES
MELITUS TIPE 2 YANG
DIBERI TERAPI NANOPARTIKEL EKSTRAK ETANOL DAUN SIRIH MERAH (Piper crocatum)
SEKAR ARUM K P, Dr. drh. Tri Wahyu Pangestiningsih, M.P.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



41 

 

 
 

Ermayanti, N. G. A. M., Sudatri, N. W., Wirasiti, N. N., dan Widhyastini, I. G. A. 

M. 2021. Histomorfometrik Duodenum Kelinci Jantan Setelah Diberi Pakan 

Komersial Disuplementasi Minyak Hati Ikan Kod. Jurnal Biologi Udayana, 

25(1): 87-94. 

Eurell, J. A. dan Frappier, B. L. 2006. Digestive Tract in: Dellman’s Texbook of 

Veterinary Histology. USA: Blackwell Publishing.  

Frianto, F., Fajriaty, I., dan Riza, H. 2015. Evaluasi Faktor yang Mempengaruhi 

Jumlah Perkawinan Tikus Putih (Rattus norvegicus) Secara Kualitatif. Jurnal 

Mahasiswa Farmasi Fakultas Kedokteran UNTAN, 3(1): 1-4. 

Ghasemi, A., Khalifi, S., dan Jedi S. 2014. Streptozotocin-Nicotinamide-Induced 

Rat Model of Type 2 Diabetes.  Acta Physiologica Hungarica, 101(4): 408-

420.  

Gonzalez, L. M., Moeser, A. J., dan Blikslager, A. T. 2015. Animal Models of 

Ischemia- Reperfusion- Induced Intestinal Injury: Progress and Promise for 

Translational Research. J. Physiol. Gastrointest Liver Physiol, 308(2): G63-

G75. 

Guillausseaua, P. -J., Meas, T., Virallya, M., M, L.-M., Médeaua, V., dan 

Kevorkian, J.-P. 2008. Abnormalities in Insulin Secretion in Type 2 Diabetes 

Mellitus. Diabetes Metabolism, 34(2): S43-S48. 

Hestiana, D. W. 2017. Faktor-Faktor Yang Berhubungan dengan Kepatuhan Dalam 

Pengelolaan Diet Pada Pasien Rawat Jalan Diabetes Mellitus Tipe 2 di Kota 

Semarang.  Jurnal of Health Education, 2(2): 138-145.  

Hubrecht, R. dan Kirwood, J. 2010. The Ufaw Handbook on: The Care and 

Management of Laboratory and Other Research Animals. USA: Wiley 

Blackwell. 

Husna, F., Suyatna, F. D., Arozal, W., dan Purwaningsih, E.H. 2019. Model Hewan 

Coba pada Penelitian Diabetes. Pharmaceutical Sciences and Research, 6(3): 

131-141.  

Indrasusanto, T. dan Boom, C. 2017. Prinsip Proteksi Sel Otot Jantung dalam Mesin 

Pintas Jantung Paru pada Prosedur Pembedahan Jantung Terbuka. Jurnal 

Anestesiologi Indonesia: 1-24. 

International Diabetes Federation. 2019. IDF Diabetes Atlas, 9th ed (internet), 

Diambil dari https://www.diabetesatlas.org/data/en/country/94/id.html. 

Kaku, K. 2010. Pathophysiology of Type 2 Diabetes and Its Treatment Policy. 

JMAJ, 53(1): 41-46.  

Karaca, T., Uslu, S., dan Yörük, M. 2011. Effects of Green Tea and Ginseng on 

Villus Length and Crypt Depth and on The Distribution of Mast and Goblet 

Cells in The Small Intestine of Rats with Streptozotocin (STZ)-Induced 

Diabetes. Philipp. J. Vet. Med., 48(2): 86-94. 

HISTOLOGIS DUODENUM PADA TIKUS JANTAN (Rattus norvegicus albinus) MODEL DIABETES
MELITUS TIPE 2 YANG
DIBERI TERAPI NANOPARTIKEL EKSTRAK ETANOL DAUN SIRIH MERAH (Piper crocatum)
SEKAR ARUM K P, Dr. drh. Tri Wahyu Pangestiningsih, M.P.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



42 

 

 
 

Kaur, N., Fernandez, R., dan Sim, J. 2017.  Effect of Aloe Vera on Glycemic 

Outcomes in Patients with Diabetes Mellitus: A Systematic Review Protocol.  

JBI Database System Review Implement Protocol, 15(9):2300-2306. 

König, H. E. dan Liebich, H. G. 2004. Veterinary Anatomy of Domestic Mammals: 

Textbook and Colour Atlas. Jerman: Schattauer. 

Kubiak, B.D., Albert, S.P., Gatto, L.A., Snyder, K.P., Majer, K.G., Vieau, C.J., 

Roy, S., dan Nieman, G. F. 2010. Histological Parameters Additional File 

for The Manuscript: Peritoneal Negative Pressure Therapy Prevents Multiple 

Organ Injury in A Chronic Porcine Sepsis and Ischemia/ Reperfusion Model. 

NY: Syracuse&SUNY Cortland.  

Kusriningrum, R. 2006. Dasar Perancangan Percobaan dan Rancangan Acak 

Lengkap. Fakultas Kedokteran Hewan Universitas Airlangga Surabaya.  

Lawlor, N., Khetan, S., Ucar, D., dan Stitzel, M. L. 2017. Genomics of Islet 

(Dys)function and Type 2 Diabetes.  Trends. Genet., 33(4): 244-255. 

Lerkdumnernkit, N., Sricharoenvej S., Lanlua, P., Niyomchan, A., Baimai, S., 

Chookliang, A., Plaengrit, K., Pianrumluk, S., dan Manoonpol, C. 2022. The 

Effects of Early Diabetes on Duodenal Alterations in The Rats. Int. J. 

Morphol., 40(2): 389-395.  

Liang, J., Yan, H., Puligundla, P., Gao, X., Zhou, Y., dan Wan, X. 2017. 

Applications of Chitosan Nanoparticles to Enhance Absorption and 

Bioavailability of Tea Polyphenos: A Review. Food Hydrocoll, 69, 286-292.  

Lister, I. N. E., Ginting, C. N., Girsang, E., Armansyah, A., Marpaung, H. H., 

Sinaga, A. P. F., Handayani, Rr. A. S., dan Rizal, R. 2019.  Antioxidant 

Properties of Red Betel (Piper crocatum) Leaf Extract and Its Compounds. 

Journal of Natural Remedies, 19(4): 198-205.  

Listyorini, L., Mustofa, I., Hernawati, T., Rimayanti., Suprayogi, T. W., dan Safitri, 

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

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

Martien, R., K Irianto, I. D., Farida, V., dan Purwita Sari, D. 2012. Perkembangan 

Teknologi Nanopartikel Sebagai Sistem Penghantara Obat. Majalah 

Farmaseutik, 8(1): 133-144. 

Maynard, R. dan Downes, N.  2019. Anatomy and Histology of The Laboratory Rat 

in Toxicology and Biomedical Research. London: Elsevier. 

McClements, D. J. 2020. Advances in Nanoparticle and Microparticle Delivery 

Systems for Increasing the Dispersibility, Stability, and Bioactivity of 

Phytochemicals. Biotechnology Advances, 38(July 2018), 107287.  

Mescher, A. 2016. Junqueira’s Basic Histology Text and Atlas 14th Edition. USA: 

The McGraw-Hill Companies. 

Nuraniyati, N. 2021. Pemberian Nanopartikel Ekstrak Etanol Daun Sirih Merah 

(Piper crocatum) pada Tikus Model Diabetes Mellitus Tipe-2: Studi terhadap 

HISTOLOGIS DUODENUM PADA TIKUS JANTAN (Rattus norvegicus albinus) MODEL DIABETES
MELITUS TIPE 2 YANG
DIBERI TERAPI NANOPARTIKEL EKSTRAK ETANOL DAUN SIRIH MERAH (Piper crocatum)
SEKAR ARUM K P, Dr. drh. Tri Wahyu Pangestiningsih, M.P.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



43 

 

 
 

Kadar Insulin, Ekspresi Insulin pada Insula Langerhans dan Kadar 

Malondialdehid. Thesis: Universitas Gadjah Mada. 

Nurmawati, T. 2017. Studi Respon Fisiologis dan Kadar Gula Darah pada Tikus 

Putih (Rattus norvegicus) yang Terpapar Streptozotocin (STZ). Jurnal Ners 

dan Kebidanan, 4(3): 244-247. 

Ormazabal, V., Nair, S., Elfeky, O., Aguayo, C., Salomon, C., dan Zuñiga, F. A. 

2018. Association Between Insulin Resistance and The Development of 

Cardiovascular Disease. Cardiovasc Diabetol, 17, 122.  

Panche, A. N., Diwan, A. D., dan Chandra, S. R. 2016. Flavonoids: An Overview. 

Journal of Nutritional Science, 5, 1-15. 

Pandey, K. B. dan Rizvi, S. I. 2009. Plant Polyphenols as Dietary Antioxidants in 

Human Health and Disease. Oxidative Medicine and Cellular Longevity., 

2(5): 270-278.  

Panwar, R., Raghuwanshi, N., Srivastava, A. K., Sharma, A. K., dan Pruthi, V. 

2018. In-vivo Sustained Release of Nanoencapsulated Ferulic Acid and Its 

Impact in Induced Diabetes. Materials Science and Engineering C, 92,381-

392.  

Parfati, N. dan Windono, T. 2016. Sirih Merah (Piper crocatum Ruiz &Pav.) Kajian 

Pustaka Aspek Botani, Kandungan Kimia, dan Aktivitas Farmakologi.  Media 

Pharmaceutica Indonesiana, 1(2): 106-115.  

Parker, G. dan Picut, C. 2016. Atlas of Histology of The Juvinile Rat. London: 

Elsevier. 

Pramesti, C. A. 2021. Efektivitas Nanopartikel Ekstrak Etanol Daun Sirih Merah 

(Piper crocatum) Terhadap Kadar Glukosa Darah, Ekspresi Reseptor Insulin, 

GLUT-4 dan Hsp70 Intraseluler pada Tikus Diabetes Mellitus Tipe 2. Thesis: 

Universitas Gadjah Mada. 

Prasetyorini., Hasan, A. Z., dan Siregar, R. 2011. Penerapan Teknologi 

Nanopartikel Propolis Trigona Spp Asal Bogor sebagai Antibakteri 

Escherichia coli secara In-Vitro. Ekologia, 11(1): 36-43. 

Prayitno, S. A., Kusnadi, J., dan Murtini, E. S. 2016. Antioxidant Activity of Red 

Betel Leaves Extract (Piper crocatum Ruiz & Pav.) by Difference 

Concentration of Solvents.  Research Journal of Pharmaceutical, Biological 

and Chemical Sciences, 7(5): 1836-1843. 

Putra, R.J.S., Achmad, A., dan P Rachma, H. 2017. Kejadian Efek Samping 

Potensial Terapi Obat Anti Diabetes pada Pasien Diabetes Melitus 

Berdasarkan Algoritme Naranjo. Pharmaceutical Journal of Indonesia, 2(2): 

45-50.  

Rahmasari, I. dan Wahyuni, E. S. 2019. Efektivitas Memordoca Carantia (PARE) 

Terhadap Penurunan Kadar Glukosa Darah. INFOKES, 9(1): 57-64.  

Ramadhan, S., Iswari, R. S., dan Marianti, A. 2019. Pengaruh Ekstrak Daun Sirih 

Merah (Piper crocatum Ruiz & Pav.) Terhadap Kadar Glukosa Darah dan 

HISTOLOGIS DUODENUM PADA TIKUS JANTAN (Rattus norvegicus albinus) MODEL DIABETES
MELITUS TIPE 2 YANG
DIBERI TERAPI NANOPARTIKEL EKSTRAK ETANOL DAUN SIRIH MERAH (Piper crocatum)
SEKAR ARUM K P, Dr. drh. Tri Wahyu Pangestiningsih, M.P.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



44 

 

 
 

Kadar Glutation Peroksidase Tikus Jantan Hiperglikemik. Biotropika: 

Journal of Tropical Biology, 7(1): 1-10. 

Ruehl-Fehret, C., Kittel, B., Morawietz, G., Deslex, P., Keenan, C., Mahrt, C. R., 

Nolte, T., Robinson, M., Stuart, B.P., dan Deschl, U. 2003. Revised Guides 

for Organ Sampling and Trimming in Rats and Mice-Part 1. Exp Toxic Pathol, 

55:91-106. 

Safithri, M. dan Fahma, F. 2008. Potency of Piper crocatum Decoction as An 

Antihiperglycemia in Rat Strain Sprague dawley. Hayati, 15(1): 45-48.  

Samuelson, D. 2007. Textbook of Veterinary Histology. Florida: Elsevier. 

Saputra, N. T., Suartha, I. N., dan Dharmayudha, A. A. G. O. 2018. Agen 

Diabetagonik Streptozotocin untuk Membuat Tikus Putih Jantan Diabetes 

Mellitus. Bul. Vet. Udayana (Online), 10(2): 116-121.  

Sari, P. J. 2015. Studi Awal: Histoteknik Perfusi PBS-Formalin dan Gambaran 

Histologi Organ Hepar, Pankreas, dan Ginjal Tikus Strain Sprague Dawley. [ 

Laporan Penelitian]. Program Studi Pendidikan Dokter. Fakultas Kedokteran 

dan Ilmu Kesehatan. Universitas Islam Negeri Syarif Hidayatullah: Jakarta. 

Sariati., Masyitha, D., Zainuddin., Fitriani., Balqis, U., Iskandar, C. D., dan Thasmi, 

C. N. 2019. Jumlah Sel Goblet dan Kelenjar Liberkuhn pada Usus Halus Sapi 

Aceh. JIMVET E-ISSN: 2540-9492, 3(2): 108-115. 

Scudamore, C. 2014. A Practical Guide to The Histology of The Mouse. Oxford: 

Wiley-Blackwell. 

Serra, S. dan Jani, P. A. 2006. An Approach to Duodenal Biopsies. J. Clin Pathol. 

59: 1133-1150. 

Serrano, J., Puupponen-Pimiä, R., Dauer, A., Aura, A. M., dan Saura-Calixto, F. 

2009. Tannins: Current Knowledge of Food Sources, Intake, Bioavailability 

and Biological Effects. Molecular Nutrition and Food Research, 53(Suppl.2): 

S310-S329.  

Seyyedin, S. dan Nazem, M. N. 2017. Histomorphometric Study of The Effect of 

Methionine on Small Intestine Parameters in Rat: An Applied Histologic 

Study. Folia Morphologica, 76(4):620-629. 

Shrestha, J.T.M., Shrestha, H., Prajapati, M., Karkee, A., dan Maharjan, A. 2017.  

Adverse Effects of Oral Hypoglycemic Agents and Adherence to Them 

Among Patients with Type 2 Diabetes Mellitus in Nepal.  Journal of Lumbini 

Medical Collage, 5(1): 34-40.  

Sieniawska, E. dan Baj, T. 2017. Tannins. In Pharmacognosy: Fundamentals, 

Applications and Strategy.  

Suckow, M., Hankenson, F., Wilson, R., dan Foley, P. 2020. The Laboratory Rat. 

3rd Ed. USA: Elsevier.  

Sung, H. W., Sonaje, K., LiaoZ. X., Hsu, L. W., dan Chuang, E. Y. 2012. pH 

Responsive Nanoparticles Shelled with Chitosan for Oral Delivery of Insulin: 

HISTOLOGIS DUODENUM PADA TIKUS JANTAN (Rattus norvegicus albinus) MODEL DIABETES
MELITUS TIPE 2 YANG
DIBERI TERAPI NANOPARTIKEL EKSTRAK ETANOL DAUN SIRIH MERAH (Piper crocatum)
SEKAR ARUM K P, Dr. drh. Tri Wahyu Pangestiningsih, M.P.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



45 

 

 
 

from Mechanism to Therapeutic Applications. Accounts of Chemical 

Research, 45(4): 619-629. 

Suri, M. A., Azizah, Z., dan Asra, R. 2021. A Review: Traditional Use, 

Phytochemical and Pharmacological Review of Red Betel Leaves (Piper 

Crocatum Ruiz& Pav), Asian Journal of Pharmaceutical Research and 

Development, 9(1): 159-163.  

Szkudelski, T. 2012. Streptozotocin-Nicotinamide-Induced Diabetes Mellitus in 

The Rat. Characteristics of The Experimental Model. Experimental Biology 

and Medicine, 237(5): 481-490.  

Treuting, P., Dintziz, S., dan Montine, K. 2018. Comparative Anatomy and 

Histology: A Mouse, Rat, and Human Atlas 2nd Edition. London: Elsevier. 

Venkatakrishnan, K., Chiu, H. F., dan Wang, C.K. 2019. Popular Functional Foods 

and Herbs for The Management of Type-2-Diabetes Mellitus: A 

Comprehensive Review with Special Reference to Clinical Trials and Its 

Proposed Mechanism. Journal of Function Foods, 57, 425-438. 

Volpe, C. M. O., Villar-Delfino, P. H., Anjos, P. M. F. dos., dan Nogueira 

machando, J. A. 2018. Cellular Death, Reactive Oxygen Species (ROS) and 

Diabetic Complications. Cell Death & Disease, 9, 119. 

Widiyastuti, Y., Haryanti, S., dan Subositi, D. 2013. Karakterisasi Morfologi dan 

Kandungan Minyak Atsiri Beberapa Jenis Sirih (Piper sp.) Morphological 

Characterization and Volatile Oil Contain of Various (Piper sp.). Jurnal 

Tumbuhan Obat Indonesia, 6(2): 86-93.  

Yahya, N. A., Attan, N., dan Wahab, R. A. 2018.  An Overview of Cosmeceutically 

Relevant Plant Extracts and Strategies for Extraction of Plant Based Bioactive 

Compounds. Food Bioproducts Processing, 112: 69-85. 

Yeh, T. H., Hsu, L. W., Tseng, M. T., Lee, P. L., Sonjae, K., HO, Y. C., Sung, H. 

W. 2011. Mechanism and Consequence of Chitosan-Mediated Reversible 

Epithelial Tight Junction Opening. Biomaterials, 32, 6164-6173. 

Zeb, A. 2020. Concept, Mechanism, and Applications of Phenolic Antioxidants in 

Foods. Journal of Food Biochemistry, e13394. 

Zhao, J., Yang, J., dan Xie, Y. 2019.  Improvement Strategies for The Oral 

Bioavability of Poorly Water-Soluble Flavonoids: An Overview. 

International Journal of Pharmaceutics, 570, 118642.  

Zoubi, S. A., Williams, M. D., dan Mayhew, T. M. 1995. Number and 

Ultrastructure of Epithelial Cells in Crypts and Villi Along the 

Streptozotocin-Diabetic Small Intestine: A Quantitative Study on The Effect 

of Insulin and Aldose Reductase Inhibition. Virchows Arch, 427: 187-193.  

Zuraida., Sulistiyani., Sajuthi, D., dan Suparto, I. H. 2017. Fenol, Flavonoid, dan 

Aktivitas Antioksidan pada Ekstrak Kulit Batang Pulai (Alstonia scholaris R. 

Br) (Phenolics, Flavonoid, and Antioxidant Activity of Alstonia scholaris R. 

Br Stem Bark Extract). Jurnal Penelitian Hasil Hutan, 35(3): 211-21.

HISTOLOGIS DUODENUM PADA TIKUS JANTAN (Rattus norvegicus albinus) MODEL DIABETES
MELITUS TIPE 2 YANG
DIBERI TERAPI NANOPARTIKEL EKSTRAK ETANOL DAUN SIRIH MERAH (Piper crocatum)
SEKAR ARUM K P, Dr. drh. Tri Wahyu Pangestiningsih, M.P.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/


