
 
 

51 
 

DAFTAR PUSTAKA 

 

Agarwal, A.,Prabakaran, S., Said, T. 2005. Prevention of oxidative stress injury to 
sperm. J Androl, 26:60 – 654. 

Amani, E., 2012. Oral Delivery of Insulin: Novel Approaches, dalam: Sezer, A.D. 
(Ed.), Recent Advances in Novel Drug Carrier System. In Tech, hal. 281-
314. 

American Diabetes Association. 2008. Diagnosis and Classification of Diabetes 
Mellitus, Diabetes Care,29(1), S43-S46. 

Andayani, Y. 2003. Mekanisme Aktivitas Antihiperglikemik Ektrak Bunci 
(Phaseolus vulgaris Linn.) pada tikus Diabetes dan Identiffikasi 
Komponen Aktif. Disertasi. Bogor: Program Pascasarjana Institut 
Pertanian Bogor. 

Aranaz, I., Harris., and Heras, A. 2010. Chitosan Amphiphilic Derivatives, 
Chemistry an Applications, Curr. Org. Chem., 14:308-330. 

Aryane, M.S. dan Sultana, N. 2006. Review : Nanoparticles in Drug Delivery for 
the Treatment of Cancer. Pak. J. Pharm. Sci., 19:258-68. 

Artursson, P., Lindmark, T., Davis, S.S., dan Illum, L., 1994. Effect of chitosan on 
the permeability of monolayers of intestinal epithelial cells (Caco-2). 
Pharmaceutical Research, 11: 1358–1361. 

Astuti, Z.H. 2007. Kebergantungan Ukuran Nanopartikel Terhadap Warna yang 
Dipancarkan pada Proses Deeksitasi. Skripsi. Bandung: Departement 
Fisika ITB. 

Barham, D. dan Trinder, P. 1972. An Improved Colour Reagent For The 
Determination of Blood Glucose by Ther Oxidase System. Analyst. 
97:142-145. 

Bisht, S., Feldmann, G., Soni, S., Ravi, R.., Karikar, C., dan Maitra, A.. 2007. 
Polymeric Nanoparticle-Encapsulated Curcumin (“nanocurcumin”):a 
Novel Strategy for Human Cancer Therapy, J. Biomater. Science. Polymer 
Edn., 205-221. 

Boylan, J.C. dan Nail, S.L., 2002. Parenteral Products, dalam: Modern 
Pharmaceutics Fourth Edition, Revised and Expanded. Marcel Dekker, 
New York. 

Bruno, B.J., Miller, G.D., dan Lim, C.S., 2013. Basics and recent advances in 
peptide and protein drug delivery. Therapeutic Delivery, 4: 1443–1467. 

Uji Aktivitas Antihiperglikemik Per Oral Nanopartikel Insulin menggunakan Kitosan dan Karagenan
pada
Tikus Betina Wistar Diabetes Terinduksi Aloksan
I PUTU CAHYA SWANDHIKA NEGARA , Prof. Dr. Agung Endro Nugroho, M.Si., Apt;Dr. rer.nat Ronny Martien, M.Si.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/



52 

 
 

Damge, C., Philippe, M., Nathalie, U. 2006. Oral delivery insulin associated to 
polymeric nanoparticles in diabetic rats. Journal of Controlled Release. 
117: 163-170. 

Daniel-da-Silva, A.L., Trindade, T., Goodfellow, B.J., Costa, B.F.O., Correia, R.N., 
dan Gil, A.M., 2007. In situ synthesis of magnetite nanoparticles in 
carrageenan gels. Biomacromolecules, 8: 2350–2357. Dalimartha, S. 2000. 
Altlas Tumbuhan Obat Indonesia, Ed.II, 12-14. Jakarta: Trubus Agriwidya. 

Daud, N. Saadah. 2015. Formulasi dan Karakterisasi Naopartikel Insulin 
Menggunakan Polimer Kitosan Bobot Molekul Rendah dan Pektin dengan 
Metode Gelasi Ionik. Tesis. Yogyakarta: Fakulatas Farmasi Universitas 
Gadjah Mada. 

Deacon, M.P., McGurk, S., Roberts, C.J., Williams, P.M., Tendler, S.J., Davies, 
M.C., dkk., 2000. Atomic force microscopy of gastric mucin and chitosan 
mucoadhesive systems. The Biochemical Journal, 348 Pt 3: 557–563. 

Departemen Kesehatan RI. 1995. Farmakope Indonesia, Ed. IV. Jakarta: 
Departemen Kesehatan Republik Indonesia. 

Dewitt, D.E., and Hirsh, I.B. 2003. Outpatient Insulin Therapy In Type 1 and Type 
2 Diabetes Mellitus: Scientific Review. The Journal of The American 
Medical Association. 289 (17): 2254-2264. 

Diabetes', 2014. WHO. URL: http://www.who.int/ mediacentre/ factsheets/ fs312/ 
en/ (diakses tanggal 12/11/2015). 

Dipiro, dkk. 2008. Pharmacotherapy A Phatophysiologic Approach Seventh 
Edition. United States of America: The McGraw-Hill Companies. 

Dodane, V., Amin Khan, M., dan Merwin, J.R., 1999. Effect of chitosan on 
epithelial permeability and structure. International Journal of 
Pharmaceutics, 182: 21–32. 

Fang, N., Chan, V., Mao, H.Q., dan Leong, K.W., 2001. Interactions of 
phospholipid bilayer with chitosan: effect of molecular weight and pH. 
Biomacromolecules, 2: 1161–1168. 

Federiuk, I.F., Casey, H.M., Quinn, M.J., Wood, M.D. dan Ward, K.W. 2004. 
Induction of Type-1 Diabetes Mellitus in Labotary Rats by Use of Alloxan 
: Route of Administration, Pitfalls, and Insulin Treatment, Comp.Med. 
54:252-257. 

Fernandez-Urrusuno R, Calvo P, Remunan-Lopez C, Vila-Jato JL, and Alonso MJ. 
1999. Enhancement of nasal absorption of insulin using chitosan 
nanoparticles. Pharm. Res., 16: 1576-81. 

Uji Aktivitas Antihiperglikemik Per Oral Nanopartikel Insulin menggunakan Kitosan dan Karagenan
pada
Tikus Betina Wistar Diabetes Terinduksi Aloksan
I PUTU CAHYA SWANDHIKA NEGARA , Prof. Dr. Agung Endro Nugroho, M.Si., Apt;Dr. rer.nat Ronny Martien, M.Si.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/



53 

 
 

Fouda M.M.G, dkk. 2014. k-Carrageenan/polyvinyl pyrollidone/polyethylene 
glycol/silver nanoparticles film for biomedical application, International 
Journal of Biological Macromolecules 74: 179-184.  

Ganong, W.F. 1988. Buku Ajar Fisiologi Kedokteran. Diterjemahkan oleh M. 
Djauhari Widjajakusuma et al.,edisi 17: 331-333. Jakarta: EGC. 

Ganong, W. F. 2003. Buku Ajar Fisiologi Manusia. edisi 20, 326-327, 332, 340-
341. Jakarta: Penerbit Buku Kedokteran EGC. 

Goyal, S., Jitendra K.R., R.K. Narang., Rajesh K.S. 2010. Sulfonyl Ureas For 
Antidiabetic Theraphy, An Overview For Glipizide: International Journal 
of Pharmacy and Pharmaceutical Science. 2:1-6. 

Guliyeva, U., Oner, F., Ozsoy, S., & Haziroglu, R. 2006. Chitosan Microparticles 
Containing Plasmid DNA as Potential Oral Gene Delivery System. Eur J 
Pharm Biopharm. 62(1): 17-25. 

Guyton, A.c. & Hall, J.E. 2006. Textbook of Medical Physiology. 11thEd. 
Philadelphia. PA. USA. 

Ha, H. dan Lee, H.B. 2001. Oxidative Stress in Diabetic Nephropathy: Basic and 
Clinical Information, Curr. Diab. Rep. 1:282-287. 

Handoko, T. & Suharto, B. 1995. Insulin, Glukagon dan Antidiabetik Oral, dalam 
Ganiswara, S. G., Rianto, S., Suyatna, F. D., Purwantyastuti, Nafrialdi, 
(Eds), Farmakologi dan Terapi, Ed. IV, 418-432. Jakarta: Bagian 
Farmakologi FK UI. 

Hammarstrom, L., Hellma, B., dan Ullberg, S. 1967. On the accumulation of 
alloxan in the pancreatic beta-cells. Diabetologia. 3: 340-344. 

Jorns, A., Munday, R., Tiege, M. dan Lenzen, S. 1997. Comparative toxisity of 
alloxan, N-alkyalloxandninhydrin to isolated pancreatic islet in vitro, 
Journal of Endocrinology. 155: 283-293. 

Kailasapathy, K., 2002. Microencapsulation of probiotic bacteria: technology and 
potential applications. Current Issues in Intestinal Microbiology, 3: 39–48.  

Kalra, S., Kalra, B., dan Agrawal, N., 2010. Oral Insulin. Diabetology & Metabolic 
Syndrome, 2: 66.  

Katzung, B.G. 1982. Farmakologi Dasar dan Klinik. Diterjemahkan oleh Azwar 
Agoes. 664-665. Jakarta: Salemba Medika.  

Knorr, D. 1984. Use of Chitinous Polymers in Food. A Challenge for food research 
and development. Food Technology. 38:85-97. 

Uji Aktivitas Antihiperglikemik Per Oral Nanopartikel Insulin menggunakan Kitosan dan Karagenan
pada
Tikus Betina Wistar Diabetes Terinduksi Aloksan
I PUTU CAHYA SWANDHIKA NEGARA , Prof. Dr. Agung Endro Nugroho, M.Si., Apt;Dr. rer.nat Ronny Martien, M.Si.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/



54 

 
 

Kordi, M. G. H. 2010.  A to Z, Budi Daya Biota Aquatik untuk Pangan, Kosmetik, 
dan Obat-obatan. Yogyakarta: ANDI. 68-71. 

Lanywati, E. 2001. Diabetes Mellitus. 7-21. Yogyakarta: Penerbit Kanisius. 

Leahy, J. L. & Boyd, A. E., 1993, Diabetes Genes in Non-Insulin-Dependent 
Diabetes Mellitus, National England Journal Medicine, 328: 56-7. 

Lenzen, S. 2008. The mechanism of alloxan- and streptozotocin-induced diabetes. 
Diabetologia. 51: 216-226. 

Lipinski, B. 2011. Hydroxyl Radical and Its Scavengers in Health and Disease, 
Oxid. Med. Cell. Longev. 1-10. USA: Hindawi Publishing Corporation. 

Lazar, M.A. 2005. How obesity causes diabetes: not a tall tale. US National Library 
of Medicine National Institutes of Health. 

Maise, K., Chong, Z.Z., Hou, J. dan Shang, Y.C. 2010, Oxidative Stress: 
Biomarkers And Novel Therapeutic Phatways, Exp. Gerontol. 45:217-234. 

Mano, J.., Silva, G.., Azevedo, H.., Malafaya, P.., Sousa, R.., Silva, S.., dkk., 2007. 
Natural origin biodegradable systems in tissue engineering and 
regenerative medicine: present status and some moving trends. Journal of 
the Royal Society Interface, 4: 999–1030. 

Megafitriah, M. 2011. Formulasi Nanopartikel Kurkumin dengan Menggunakan 
Kitosan Rantai Sedang pada pH 4 serta Uji Pelepasan Obat Secara In Vitro. 
Skripsi. Yogyakarta: Universitas Gadjah Mada. 

Mohamadnia, Z., Zohuriaan-Mehr, M.J., Kabiri, K., Jamshidi, A., dan Mobedi, H., 
2008. Ionically cross-linked carrageenan-alginate hydro. Journal of 
Biomaterials Science. Polymer Edition, 19: 47–59. 

Mukhopadhyay, P., Kishor S., Mousumi C., Sourav B., Roshnara M. 2012. Oral 
insulin delivery by self-assembled chitosan nanoparticles: In vitro and in 
vivo studies in diabetic animal model. Materials Science and Enginering 
C. 33: 376-382. 

Mukhopadhyay, P., Roshnara, M., Dipak, R., Patit, P.K. 2012. Strategies for 
effective oral insulin delivery with modified chitosan nanoparticles: A 
review. Progress in Polymer Science. 37: 1457-1475. 

Muzarelli, R.A.A. 1996. Chitosan-based dietary foods. Carbohydrate Polymers. 
29:309-316. 

Mohnaraj, V.J. dan Chen, Y. 2006. Nanoparticles-A Review. Tropical Journal of 
Research. 5(1): 561-573. 

Uji Aktivitas Antihiperglikemik Per Oral Nanopartikel Insulin menggunakan Kitosan dan Karagenan
pada
Tikus Betina Wistar Diabetes Terinduksi Aloksan
I PUTU CAHYA SWANDHIKA NEGARA , Prof. Dr. Agung Endro Nugroho, M.Si., Apt;Dr. rer.nat Ronny Martien, M.Si.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

http://www.nlm.nih.gov/
http://www.nlm.nih.gov/
http://www.nih.gov/


55 

 
 

 

Oliva, M., Caramella, C., Díez-Pérez, I., Gorostiza, P., Lastra, C., Oliva, I., dkk., 
2002. Sequential atomic force microscopy imaging of a spontaneous 
nanoencapsulation process. International Journal of Pharmaceutics, 242: 
291–294. 

Pan, Y., Li, Y., Zhao, H., Zheng, J., Xu, H., Wei, G., dkk., 2002. Bioadhesive 
polysaccharide in protein delivery system: chitosan nanoparticles improve 
the intestinal absorption of insulin in vivo. International Journal of 
Pharmaceutics, 249: 139–147. 

Pancomulyo, Taurino. 2006. Budidaya dan Pengolohan Rumput Laut. Jakarta: 
Agromedia Pustaka. 

Patil, R.T. dan Speaker, T.J., 2000. Water-based microsphere delivery system for 
proteins. Journal of Pharmaceutical Sciences, 89: 9–15. 

Piyakulawat, P., Praphairaksit, N., Chantarasiri, N., dan Muangsin, N., 2007. 
Preparation and evaluation of chitosan/carrageenan beads for controlled 
release of sodium diclofenac. AAPS PharmSciTech, 8: 120–130. 

Racovita, S., Vasiliu, S., Popa, M., dan Luca, C. 2009. Polysaccharides Based on 
Micro and Nanoparticles Obtained by Ionic Gelation and Their 
Applications as Drug Delivery System. Rev. Roum. Chim. 54(9), 709-718. 

Rao, M.B., Tanksale, A.M., Ghatge, M.S., dan Deshpande, V.V., 1998. Molecular 
and Biotechnological Aspects of Microbial Proteases. Microbiology and 
Molecular Biology Reviews, 62: 597–635. 

Rodrigues, S., Costa, A.M.R. da, dan Grenha, A., 2012. Chitosan/carrageenan 
nanoparticles: Effect of cross-linking with tripolyphosphate and charge 
ratios. Carbohydrate Polymers, 89: 282–289. 

Rohilla, A. dan Ali, S. 2012. Alloxan Induced Diabetes: Mechanisms and Effect. 
International Journal of Reaserch in Pharmaceutical and Biomedical 
Science. 3(2), 819-823. 

Rosyidi, V. A. 2015. Formulasi Nanopartikel Insulin Menggunakan Kitosan Bobot 
Molekul Sedang dan Karagenan dengan Teknik Gelasi Ionik. Tesis. 
Yogyakarta: Fakultas Farmasi Universitas Gadjah Mada. 

Rowe, R. C., Sheskey, P. J., Quinn, M. E. 2009. Handbook of Pharmaceutical 
Excipient, 6th ed. London: Pharmaceutical Press. 425. 

 

Uji Aktivitas Antihiperglikemik Per Oral Nanopartikel Insulin menggunakan Kitosan dan Karagenan
pada
Tikus Betina Wistar Diabetes Terinduksi Aloksan
I PUTU CAHYA SWANDHIKA NEGARA , Prof. Dr. Agung Endro Nugroho, M.Si., Apt;Dr. rer.nat Ronny Martien, M.Si.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/



56 

 
 

Sari, K. R. P, 2014. Efek Hipoglikemik Kombinasi Ekstrak Larut Etanol Herba 
Sambiloto (Andographis paniculata (Brum.F.) Ness) dan Daun Sambung 
Nyawa (Gynura procumbens (Lour.) Merr) Terstandar Andrografolid dan 
Kuarsetin Pada Tikus Diabetes Diinduksi Aloksan. Tesis. Yogyakarta: 
Fakultas Farmasi Universitas Gadjah Mada. 

Sakloetsakun, D., Sarah, D., Jan, B., Glen, P., Andreas, B.S. 2013. Combining two 
technologies: Multifunctional polymers and self-nanoemulsifiying drug 
delivery system (SNEDDS) for oral insulin administration. International 
Journal of Biological Macromolecules. 61, 363-372. 

Schipper, N.G., Vårum, K.M., dan Artursson, P., 1996. Chitosans as absorption 
enhancers for poorly absorbable drugs. 1: Influence of molecular weight 
and degree of acetylation on drug transport across human intestinal 
epithelial (Caco-2) cells. Pharmaceutical Research, 13: 1686–1692. 

Shen, Y. C., Chen, C.F. dan Chiou, W.F. 2002. Andrographolide Prevents Oxygen 
Radical Production by Human Neutrophils: Possible Mechanism(s) 
Involved In Its Anti-inflamatory Effect, British J. of Pharmacol. 135:399-
406. 

Senthil, V., Kumar, R.S., Nagaraju, C.V.V., Jawahar, N., Ganesh, G.N.K., dan 
Gowthamarajan, K., 2010. Design and development of hydrogel 
nanoparticles for mercaptopurine. Journal of Advanced Pharmaceutical 
Technology & Research, 1: 334–337. 

Singh, R., dan Lillard J. W. 2009. Nanoparticle-based targeted drug delivery. Exp 
Mol Pathol. 86 (3), 215-23. 

Singhvi, G. dan Singh, M., 2011. Review: in-vitro drug release characterization 
models. IJPSR, 2: 77–84. 

Sunarwidhi, A. S. 2014. Efek Hipoglikemik Kombinasi Ekstrak Larut Etanol Daun 
Mimba (Azadirachta indica A. Juss.) dan Daun Sambung Nyawa (Gynura 
procumbens (Lour.) Merr) Terstandar Rutin dan Kuarsetin Pada Tikus 
Diabetes Diinduksi Aloksan. Tesis. Yogyakarta: Fakultas Farmasi 
Universitas Gadjah Mada. 

Suherman, S. K., Insulin dan Antidiabetik Oral, Dalam : Gunawan, S. G., R. 
Setiabudy, Nafrialdi, Elysabeth, 2007. Farmakologi dan Terapi, 
Departemen Farmakologi dan Terapeutik Fakultas Kedokteran 
Universitas Indonesia, Jakarta, Indonesia. 

Sweetman, S. C. 2009. Martindale 36th Edition The Complete Drug Reference. 
London: Pharmaceutical Press. 458. 

Uji Aktivitas Antihiperglikemik Per Oral Nanopartikel Insulin menggunakan Kitosan dan Karagenan
pada
Tikus Betina Wistar Diabetes Terinduksi Aloksan
I PUTU CAHYA SWANDHIKA NEGARA , Prof. Dr. Agung Endro Nugroho, M.Si., Apt;Dr. rer.nat Ronny Martien, M.Si.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/



57 

 
 

Szkudelski, T. 2001. The Mechanism of Alloxan and Streptozotocin Action in B 
Cell of The Rat Pancreas, Physiol. Res. 50:537-547. 

Thanou, M., Verhoef, J.C., dan Junginger, H.E., 2001. Chitosan and its derivatives 
as intestinal absorption enhancers. Advanced Drug Delivery Reviews, 50 
Suppl 1: S91–101. 

Tiyaboonchai, W. 2003. Chitosan Nanoparticles : A Promising System for Drug 
Delivery. Naresuan University Journal. (3), 51-66. 

Ucche, S., 2014. Pengaruh Kombinasi Ekstrak Herba Sambiloto (Andographis 
paniculata (Brum.F.) Ness) dan Daun Mimba (Azadirachta indica A. Juss) 
terhadap Histopatologi Pankreas dan Ekspresi Protein Insulin Pankreas 
Pada Tikus Diabetes Mellitus Diinduksi Aloksan. Skripsi. Yogyakarta: 
Fakultas Farmasi Universitas Gadjah Mada. 

Vigi, C., 2009. Multifunctional Polimeric Excipients in Oral Macromoleculer Drug 
Delivery, dalam: Bernkop-Schnurch, A. (Ed.), Oral delivery of 
Macromoleculer Drugs, Barriers, Strategies and Future Trends, Springer 
Science, New York, USA, hal. 137-152. 

WHO. 1999. Definition, Diagnosis and Classification of Diabetes Mellitus and it’s 
Complication. Report of WHO Consultation. Diakses pada 15 Mei 2015. 
http://whqlibdoc.who.int/hq/1999/WHO_NCD_NCS_99.2.pdf. 

Zhang Y., Xiaorong W., Lingkou M., Yu Z., Ruiting A., Na Q., Haibing H., Hiu 
X., Xing Tang., 2012. Thiolated Eudragit nanoparticles for oral insulin 
delivery : Preparation, characterization and in vivo evaluation. 
International Journal of Pharmaceutics. 436:341-350. 

 

Uji Aktivitas Antihiperglikemik Per Oral Nanopartikel Insulin menggunakan Kitosan dan Karagenan
pada
Tikus Betina Wistar Diabetes Terinduksi Aloksan
I PUTU CAHYA SWANDHIKA NEGARA , Prof. Dr. Agung Endro Nugroho, M.Si., Apt;Dr. rer.nat Ronny Martien, M.Si.
Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

http://whqlibdoc.who.int/hq/1999/WHO_NCD_NCS_99.2.pdf

	DAFTAR PUSTAKA

