
88 

 

DAFTAR PUSTAKA 

 

Abuelizz HA, Anouar EH, Ahmad R, et al. Triazoloquinazolines as a new class of potent 

α-glucosidase inhibitors: in vitro evaluation and docking study. PLoS 

ONE. 2019;14:1–13. doi: 10.1371/journal.pone.0220379. 

Alam, J., Mujahid, M., Badruddeen, Rahman, M. A., Akhtar, J., Khalid, M., Jahan, Y., 

Basit, A., Khan, A., Shawwal, M., & Iqbal, S. S. (2015). An insight of 

pharmacognostic study and phytopharmacology of Aquilaria agallocha. Journal of 

Applied Pharmaceutical Science, 5(8), 173–181. 

https://doi.org/10.7324/JAPS.2015.50827  

Archer  M.,  Oderda  G,  Richards  K, Turpin  S.  2013.  Sulfonylurea   Agents  & 

Combination  Products Drug Class Review. [Final Report]. University  of 

Utah College of Pharmacy. 

Aromdee C, Pranakhon R, Pannangpetch P. Antihyperglycemic activity of 

agarwood leaf extracts in STZ-induced diabetic rats and glucose uptake  

enhancement  activity  in  rat  adipocytes.  Songklanakarin  J.  Sci. Technol, 

2011; 33 (4), 405-410 

Arwangsyah ., dan Hasrianti. (2014). Simulasi molecular docking senyawa kurkumin dan 

analognya sebagai selective androgen receptor modulators (sarms) pada kanker 

prostat. Jurnal Dinamika, September 2014, halaman 60- 75 ISSN 2087 - 7889 Vol. 

05. No. 2 

Barthel, A., & Schmoll, D. (2003). Novel concepts in insulin regulation of hepatic 

gluconeogenesis. American Journal of Physiology - Endocrinology and Metabolism, 

285(4 48-4). https://doi.org/10.1152/ajpendo.00253.2003 

Beekhuijzen, M., de Koning, C., Flores-Guillén, M. E., de Vries-Buitenweg, S., Tobor-

Kaplon, M., van de Waart, B., & Emmen, H. (2015). From cutting edge to guideline: 

A first step in harmonization of the zebrafish embryotoxicity test (ZET) by 

describing the most optimal test conditions and morphology scoring system. 

Reproductive Toxicology, 56, 64–76. https://doi.org/10.1016/j.reprotox.2015.06.050 

Bertelli, P. R., Biegelmeyer, R., Rico, E. P., Klein-Junior, L. C., Toson, N. S. B., Minetto, 

L., Bordignon, S. A. L., Gasper, A. L., Moura, S., de Oliveira, D. L., & Henriques, 

A. T. (2017). Toxicological profile and acetylcholinesterase inhibitory potential of 

Palicourea deflexa, a source of β-carboline alkaloids. Comparative Biochemistry and 

Physiology Part - C: Toxicology and Pharmacology, 201(June), 44–50. 

https://doi.org/10.1016/j.cbpc.2017.09.003 

Biemar, F., Argenton, F., Schmidtke, R., Epperlein, S., Peers, B., & Driever, W. (2001). 

Pancreas development in zebrafish: Early dispersed appearance of endocrine 

hormone expressing cells and their convergence to form the definitive islet. 

Developmental Biology, 230(2), 189–203. https://doi.org/10.1006/dbio.2000.0103 

Boland, B. B., Rhodes, C. J., & Grimsby, J. S. (2017). The dynamic plasticity of insulin 

Studi In Vivo Ekstrak Daun Gaharu (Aquilaria malaccensis Lamk) Sebagai Antidiabetes Melitus Tipe 2
Pada Zebrafish  (Danio rerio Hamilton, 1822) Hiperglikemia 
NURINA INDIRAYATI, Dr. Nastiti Wijayanti, S. Si., M.Si ; Dr. Tri Rini Nuringtyas, S.Si., M.Si
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1152/ajpendo.00253.2003
https://doi.org/10.1016/j.reprotox.2015.06.050
https://doi.org/10.1016/j.cbpc.2017.09.003
https://doi.org/10.1006/dbio.2000.0103


89 

 

production in β-cells. Molecular Metabolism, 6(9), 958–973. 

https://doi.org/10.1016/j.molmet.2017.04.010 

Cao, G., Sofic, E., & Prior, R. L. (1997). Antioxidant and prooxidant behavior of 

flavonoids: Structure-activity relationships. Free Radical Biology and Medicine, 

22(5), 749–760. https://doi.org/10.1016/S0891-5849(96)00351-6 

Chahardehi, A. M., Arsad, H., & Lim, V. (2020). Zebrafish as a successful animal model 

for screening toxicity of medicinal plants. Plants, 9(10), 1–35. 

https://doi.org/10.3390/plants9101345 

Chen, L., Xu, M., Gong, Z., Zonyane, S., Xu, S., & Makunga, N. P. (2018). Comparative 

cardio and developmental toxicity induced by the popular medicinal extract of 

Sutherlandia frutescens (L.) R.Br. detected using a zebrafish Tuebingen embryo 

model. BMC Complementary and Alternative Medicine, 18(1), 1–11. 

https://doi.org/10.1186/s12906-018-2303-9 

Connaughton, V. P., Baker, C., Fonde, L., Gerardi, E., & Slack, C. (2016). Alternate 

Immersion in an External Glucose Solution Differentially Affects Blood Sugar 

Values in Older Versus Younger Zebrafish Adults. Zebrafish, 13(2), 87–94. 

https://doi.org/10.1089/zeb.2015.1155 

Cowey, C.B., Higuera, M. and Adron, J.W., 1977. The effect of dietary composition and 

of insulin on gluconeogenesis in rainbow trout (Salmo gairderi). Br. J. Nutr., 38: 385-

395. 

Consoli, A., Nurjhan, N., Capani, F., & Gerich, J. (1989). Predominant role of 

gluconeogenesis in increased hepatic glucose production in NIDDM. Diabetes, 

38(5), 550–557. https://doi.org/10.2337/diab.38.5.550 

Cullen, K.S., Al-Oanzi, Z.H., O'Harte, F.P.M., Agius, L., Arden, C., 2014. Glucagon 

induces translocation of glucokinase from the cytoplasm to the nucleus of 

hepatocytes by transfer between 6-phosphofructo 2-kinase/fructose 2,6-

bisphosphatase-2 and the glucokinase regulatory protein. BBA-Mol. Cell Res. 1843, 

1123–1134. 
David, C.R.S.; Angeles, A.; Angoluan, R.C.; Santos, J.P.E.; David, E.S.; Dulay, R.M.R. Moringa 

oleifera (Malunggay) water extracts exhibit embryo-toxic and teratogenic activity in zebrafish 
(Danio rerio) embryo model. Der Pharm. Lett. 2016, 8, 163–168. 

DeFronzo, R.A., 1988. Lilly lecture 1987. The triumvirate: beta-cell, muscle, liver. A 

collusion responsible for NIDDM. Diabetes 37, 667–687. 

DeFronzo RA. Pathogenesis of type 2 diabetes mellitus. Med Clin North Am. 2004 

Jul;88(4):787-835, ix. doi: 10.1016/j.mcna.2004.04.013. PMID: 15308380. 

De Meyts, P., & Whittaker, J. (2002). Structural biology of insulin and IGF1 receptors: 

Implications for drug design. Nature Reviews Drug Discovery, 1(10), 769–783. 

https://doi.org/10.1038/nrd917 

Dimitriadis, G., Mitrou, P., Lambadiari, V., Maratou, E., Raptis, S.A., 2011. Insulin effects 

in muscle and adipose tissue. Diabetes Res. Clin. Pract. 93 (Suppl. 1), S52–59. 

doi: 10.1016/S0168-8227(11)70014-6. PMID: 21864752. 

Studi In Vivo Ekstrak Daun Gaharu (Aquilaria malaccensis Lamk) Sebagai Antidiabetes Melitus Tipe 2
Pada Zebrafish  (Danio rerio Hamilton, 1822) Hiperglikemia 
NURINA INDIRAYATI, Dr. Nastiti Wijayanti, S. Si., M.Si ; Dr. Tri Rini Nuringtyas, S.Si., M.Si
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1016/j.molmet.2017.04.010
https://doi.org/10.1016/S0891-5849(96)00351-6
https://doi.org/10.3390/plants9101345
https://doi.org/10.1186/s12906-018-2303-9
https://doi.org/10.1089/zeb.2015.1155
https://doi.org/10.1038/nrd917


90 

 

 

Dyer, J., Wood, I. S., Palejwala, A., Ellis, A., & Shirazi-Beechey, S. P. (2002). Expression 

of monosaccharide transporters in intestine of diabetic humans. American Journal of 

Physiology - Gastrointestinal and Liver Physiology, 282(2 45-2), 241–248. 

https://doi.org/10.1152/ajpgi.00310.2001 

Elo, B., Villano, C. M., Govorko, D., & White, L. A. (2007). Larval zebrafish as a model 

for glucose metabolism: Expression of phosphoenolpyruvate carboxykinase as a 

marker for exposure to anti-diabetic compounds. Journal of Molecular 

Endocrinology, 38(3–4), 433–440. https://doi.org/10.1677/JME-06-0037 

Etxeberria U, de la Garza AL, Campión J, Martínez JA, Milagro FI. Antidiabetic effects of 

natural plant extracts via inhibition of carbohydrate hydrolysis enzymes with 

emphasis on pancreatic alpha amylase. Expert Opin Ther Targets. 2012 

Mar;16(3):269-97. doi: 10.1517/14728222.2012.664134. Epub 2012 Feb 24. 

PMID: 22360606. 

Fonseca, V. A. (2009). Defining and characterizing the progression of type 2 diabetes. 

Diabetes Care, 32 Suppl 2. https://doi.org/10.2337/dc09-s301 

Fontana Pereira, D., Cazarolli, L. H., Lavado, C., Mengatto, V., Figueiredo, M. S. R. B., 

Guedes, A., Pizzolatti, M. G., & Silva, F. R. M. B. (2011). Effects of flavonoids on 

α-glucosidase activity: Potential targets for glucose homeostasis. Nutrition, 27(11–

12), 1161–1167. https://doi.org/10.1016/j.nut.2011.01.008 

Fothergill-Gilmore, L.A., Michels, P.A., 1993. Evolution of glycolysis. Prog. Biophys. 

Mol.Biol. 59, 105–235. 

Furman, B. L. (2015). Streptozotocin-Induced Diabetic Models in Mice and Rats. Current 

Protocolsin Pharmacology, 70(1), 5.47.1-5.47.20. 

https://doi.org/10.1002/0471141755.ph0547s70 

Fu Z, Gilbert ER, Liu D. Regulation of insulin synthesis and secretion and pancreatic Beta-

cell dysfunction in diabetes. Curr Diabetes Rev. 2013 Jan 1;9(1):25-53. PMID: 

22974359; PMCID: PMC3934755. 

Galicia-Garcia, U., Benito-Vicente, A., Jebari, S., Larrea-Sebal, A., Siddiqi, H., Uribe, K. 

B., Ostolaza, H., & Martín, C. (2020). Pathophysiology of type 2 diabetes mellitus. 

International Journal of Molecular Sciences, 21(17), 1–34.  

Gaikwad, S. B., Mohan, G. K., & Rani, M. S. (2014). Phytochemicals for diabetes 

management. Pharmaceutical Crops, 5(1), 11-28. 

Gao XY, Li K, Jiang LL, He MF, Pu CH, Kang D, Xie J. Developmental toxicity of 

auranofin in zebrafish embryos. J Appl Toxicol. 2017 May;37(5):602-610. doi: 

10.1002/jat.3410. Epub 2016 Nov 4. PMID: 27813112. 

Gebrelibanos Hiben, M., Kamelia, L., de Haan, L., Spenkelink, B., Wesseling, S., 

Vervoort, J., & Rietjens, I. M. C. M. (2019). Hazard assessment of Maerua 

subcordata (Gilg) DeWolf. for selected endpoints using a battery of in vitro tests. 

Journal of Ethnopharmacology, 241(May), 111978.  

Studi In Vivo Ekstrak Daun Gaharu (Aquilaria malaccensis Lamk) Sebagai Antidiabetes Melitus Tipe 2
Pada Zebrafish  (Danio rerio Hamilton, 1822) Hiperglikemia 
NURINA INDIRAYATI, Dr. Nastiti Wijayanti, S. Si., M.Si ; Dr. Tri Rini Nuringtyas, S.Si., M.Si
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1152/ajpgi.00310.2001
https://doi.org/10.1677/JME-06-0037
https://doi.org/10.2337/dc09-s301
https://doi.org/10.1016/j.nut.2011.01.008
https://doi.org/10.1002/0471141755.ph0547s70


91 

 

Gin H, Rigalleau V. Post-prandial hyperglycemia. post-prandial hyperglycemia and 

diabetes. Diabetes Metab. 2000 Sep;26(4):265-72. PMID: 11011218. 

Gong, Y., Zhai, G., Su, J., Yang, B., Jin, J., Liu, H., Yin, Z., Xie, S., & Han, D. (2018). 

Different roles of insulin receptor a and b in maintaining blood glucose homeostasis 

in zebrafish. General and Comparative Endocrinology, 269, 33–45.  

Grover J, Yadav S. Vats V. 2002. Medicinal plants of India with anti-diabetic potential. J. 

Ethnopharmacology. 81 : 81-100 

Gutiérrez L, Bammens L, Benilova I, Vandersteen A, Benurwar M, Borgers M, Lismont 

S, Zhou L, Van Cleynenbreugel S, Esselmann H, Wiltfang J, Serneels L, Karran E, 

Gijsen H, Schymkowitz J, Rousseau F, Broersen K, De Strooper B. The mechanism 

of γ-Secretase dysfunction in familial Alzheimer disease. EMBO J. 2012 May 

16;31(10):2261-74. doi: 10.1038/emboj.2012.79. Epub 2012 Apr 13. PMID: 

22505025; PMCID: PMC3364747. 

Hanson, R. W., & Reshef, L. (1997). Regulation of phosphoenolpyruvate carboxykinase 

(GTP) gene expression. Annual Review of Biochemistry, 66, 581–611. 

https://doi.org/10.1146/annurev.biochem.66.1.581 

Harborne, JB. 1987. Metode Fitokimia, Penuntun Cara Modern Menganalisis 

Tumbuhan. ITB-Press, Bandung. Halaman 4-7, 147-157. 

Hermsen, S. A. B., van den Brandhof, E. J., van der Ven, L. T. M., & Piersma, A. H. (2011). 

Relative embryotoxicity of two classes of chemicals in a modified zebrafish 

embryotoxicity test and comparison with their in vivo potencies. Toxicology in Vitro, 

25(3), 745–753.  

Hendra H, Moeljopawiro S, Nuringtyas TR. 2016. Antioxidant and Antibacterial 

Activities of Agarwood (Aquilaria malaccensis Lamk.) Leaves. AIP 

Conference Procedings 

Hill AJ, Teraoka H, Heideman W, Peterson RE. Zebrafish as a model vertebrate for 

investigating chemical toxicity. Toxicol Sci. 2005 Jul;86(1):6-19. doi: 

10.1093/toxsci/kfi110. Epub 2005 Feb 9. PMID: 15703261. 

Hoang Do O, Thorn P. Insulin secretion from beta cells within intact islets: location matters. 

Clin Exp Pharmacol Physiol. 2015 Apr;42(4):406-14. doi: 10.1111/1440-1681.12368. 

PMID: 25676261; PMCID: PMC4418378. 

Howe, K., Clark, M., Torroja, C. et al. The zebrafish reference genome sequence and its 

relationship to the human genome. Nature 496, 498–503 (2013). 

https://doi.org/10.1038/nature12111 

Huda AWN, Munira MAS, Fitrya SD, Salmah M. 2009. Antioxidant activity of Aquilaria 

malaccensis (Thylmelaeaceae) leaves. Pharmacognosy Research. 1(5):270-273. 

Hutami, D R. 2020. Aktivitas antidiabetes ekstrak daun gaharu Gyrinops versteegii (Gilg.) 

Domke secara in vitro dan in silico. Skripsi. Fakultas Biologi. Universitas Gadjah 

Mada 

International Diabetes Federation. IDF. 2021. Diabetes Atlas, 10th edn. Brussels, Belgium: 

International Diabetes Federation 

Studi In Vivo Ekstrak Daun Gaharu (Aquilaria malaccensis Lamk) Sebagai Antidiabetes Melitus Tipe 2
Pada Zebrafish  (Danio rerio Hamilton, 1822) Hiperglikemia 
NURINA INDIRAYATI, Dr. Nastiti Wijayanti, S. Si., M.Si ; Dr. Tri Rini Nuringtyas, S.Si., M.Si
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1146/annurev.biochem.66.1.581
https://doi.org/10.1038/nature12111


92 

 

Irion U., Krauss J., Nusslein-Volhard C. (2014). Precise and efficient genome editing in 

zebrafish using the CRISPR/Cas9 system. Development 141 4827–4830. 

10.1242/dev.115584. 

Irawan A, Anggraeni I, Christita M. 2015. Identifikasi Penyebab Penyakit Bercak 

Daun pada Bibit Cempaka (Magnolia elegans (Blume)) H. Keng dan Teknik 

Pengendaliannya. Jurnal WASIAN. 2(2): 87-94. 

Jorgens, K. et al. High tissue glucose alters intersomitic blood vessels in zebrafish via 

methylglyoxal targeting the VEGF receptor signalling cascade. Diabetes 64, 213–25 

(2015). 

Jorgens, K., Hillebrands, J. L., Hammes, H. P. & Kroll, J. Zebrafish: a model for 

understanding diabetic complications. Exp Clin Endocrinol Diabetes 120, 186–187 

(2012). 

Jurczyk, A., Roy, N., Bajwa, R., Gut, P., Lipson, K., Yang, C., Covassin, L., Racki, W. J., 

Rossini, A. A., Phillips, N., Stainier, D. Y. R., Greiner, D. L., Brehm, M. A., Bortell, 

R., & diIorio, P. (2011). Dynamic glucoregulation and mammalian-like responses to 

metabolic and developmental disruption in zebrafish. General and Comparative 

Endocrinology, 170(2), 334–345. https://doi.org/10.1016/j.ygcen.2010.10.010 

Kahn, C. R., & White, M. F. (1988). The insulin receptor and the molecular mechanism of 

insulin action. Journal of Clinical Investigation, 82(4), 1151–1156. 

https://doi.org/10.1172/JCI113711 

Katz, J., & Tayek, J. A. (1998). Gluconeogenesis and the Cori cycle in 12-, 20-, and 40-H-

fasted humans. American Journal of Physiology - Endocrinology and Metabolism, 

275(3 38-3), 537–542. https://doi.org/10.1152/ajpendo.1998.275.3.e537 

Kangralkar, V. A., Patil, S. D., Bandivadekar, R. M., 2010. Oxisative strees and diabetes : 

a review. Int. J. Phar. Appl. 1 (1), 38 – 45 

Kishimoto, I., & Ohashi, A. (2021). Impact of lifestyle behaviors on postprandial 

hyperglycemia during continuous glucose monitoring in adult males with 

overweight/obesity but without diabetes. Nutrients, 13(9). 

https://doi.org/10.3390/nu13093092 

Landau, B. R., Wahren, J., Chandramouli, V., Schumann, W. C., Ekberg, K., & Kalhan, S. 

C. (1995). Use of 2H2O for estimating rates of gluconeogenesis: Application to the 

fasted state. Journal of Clinical Investigation, 95(1), 172–178. 

https://doi.org/10.1172/JCI117635 

Langer, S., Kaminski, M.T., Lenzen, S., Baltrusch, S., 2010. Endogenous activation of 

glucokinase by 6-phosphofructo-2-kinase/fructose-2,6-bisphosphatase is glucose 

dependent. Mol. Endocrinol. 24, 1988–1997. 

Lieschke, G. J., & Currie, P. D. (2007). Animal models of human disease: Zebrafish swim 

into view. Nature Reviews Genetics, 8(5), 353–367. https://doi.org/10.1038/nrg2091 

Lin HV, Accili D. Hormonal regulation of hepatic glucose production in health and 

disease. Cell Metab. 2011;14(1):9–19 

Studi In Vivo Ekstrak Daun Gaharu (Aquilaria malaccensis Lamk) Sebagai Antidiabetes Melitus Tipe 2
Pada Zebrafish  (Danio rerio Hamilton, 1822) Hiperglikemia 
NURINA INDIRAYATI, Dr. Nastiti Wijayanti, S. Si., M.Si ; Dr. Tri Rini Nuringtyas, S.Si., M.Si
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1016/j.ygcen.2010.10.010
https://doi.org/10.1172/JCI113711
https://doi.org/10.1152/ajpendo.1998.275.3.e537
https://doi.org/10.3390/nu13093092


93 

 

Lordan S, Smyth TJ, Soler-Vila A, Stanton C, Ross RP. The α-amylase and α-glucosidase 

inhibitory effects of Irish seaweed extracts. Food Chem. 2013 Dec 1;141(3):2170-6. 

doi: 10.1016/j.foodchem.2013.04.123. Epub 2013 May 9. PMID: 23870944. 

Lu M, Seufert J, Habener JF. Pancreatic beta-cell-specific repression of insulin gene 

transcription by CCAAT/enhancer-binding protein beta. Inhibitory interactions with 

basic helix-loop-helix transcription factor E47. J Biol Chem. 1997;272(45):28349–

28359. doi: 10.1074/jbc.272.45.28349. 

Massa, L., Baltrusch, S., Okar, D.A., Lange, A.J., Lenzen, S., Tiedge, M., 2004. Interaction 

of 6-phosphofructo-2-kinase/fructose-2,6-bisphosphatase (PFK-2/FBPase-2) with 

glucokinase activates glucose phosphorylation and glucose metabolism in insulin 

producing cells. Diabetes 53, 1020–1029. 

Massei, R., Hollert, H., Krauss, M., von Tümpling, W., Weidauer, C., Haglund, P., Küster, 

E., Gallampois, C., Tysklind, M., & Brack, W. (2019). Toxicity and neurotoxicity 

profiling of contaminated sediments from Gulf of Bothnia (Sweden): a multi-

endpoint assay with Zebrafish embryos. Environmental Sciences Europe, 31(1). 

https://doi.org/10.1186/s12302-019-0188-y 

McCue PP, Shetty K. Inhibitory effects of rosmarinic acid extracts on porcine pancreatic 

amylase in vitro. Asia Pac J Clin Nutr. 2004;13(1):101-6. PMID: 15003922. 

Merentek, E. 2006. Resistensi insulin pada diabetes melitus tipe 2.Cermin Dunia 

Kedokteran,150:38-41. 

Millaty, I. N. K., Wijayanti, N., Hidayati, L., & Nuringtyas, T. R. (2020). Identification of 

anticancer compounds in leaves extracts of agarwood (Aquilaria malaccensis 

(Lamk.)). IOP Conference Series: Earth and Environmental Science, 457(1). 

https://doi.org/10.1088/1755-1315/457/1/012036 

Monago, C.C., & Alumanah, E.O. (2005). Antidiabetic effect of chloroform - methanol 

extract of Abrus precatorius linn seed in alloxan diabetic rabbit. Journal of Applied 

Sciences and Environmental Management, 9. 

Morris, Cecile & Fichtel, Susanne & Taylor, Andrew. (2011). Impact of Calcium on 

Salivary α-Amylase Activity, Starch Paste Apparent Viscosity, and Thickness 

Perception. Chemosensory Perception. 4. 116-122. 10.1007/s12078-011-9091-7. 

Mustaffa F, Indurkar J, Ali NIM, Hanapi A, Shah M, Ismail S, Mansor SM. A Review of 

Malaysian Medicinal Plants With Potential Antidiabetic Activity. Natural Product 

Research 2011; 4:4217-4224 

Nishimura, Y., Inoue, A., Sasagawa, S., Koiwa, J., Kawaguchi, K., Kawase, R., 

Maruyama, T., Kim, S., & Tanaka, T. (2016). Using zebrafish in systems toxicology 

for developmental toxicity testing. Congenital Anomalies, 56(1), 18–27. 

https://doi.org/10.1111/cga.12142 

Nuringtyas, T. R., Isromarina, R., Septia, Y., Hidayati, L., Wijayanti, N., & Moeljopawiro, 

S. (2018). The antioxidant and cytotoxic activities of the chloroform extract of 

agarwood (Gyrinops versteegii (Gilg.) Domke) leaves on HeLa cell lines. AIP 

Studi In Vivo Ekstrak Daun Gaharu (Aquilaria malaccensis Lamk) Sebagai Antidiabetes Melitus Tipe 2
Pada Zebrafish  (Danio rerio Hamilton, 1822) Hiperglikemia 
NURINA INDIRAYATI, Dr. Nastiti Wijayanti, S. Si., M.Si ; Dr. Tri Rini Nuringtyas, S.Si., M.Si
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1088/1755-1315/457/1/012036


94 

 

Conference Proceedings, 2002(August). https://doi.org/10.1063/1.5050163 

O'Brien RM, Granner DK. Regulation of gene expression by insulin. Physiological 

Reviews. 1996;76:1109–1161. 

O’Brien RM, Streeper RS, Ayala JE, Stadelmaier BT, Hornbuckle LA. Insulin-regulated 

gene expression. Biochemical Society transactionAs 2001;29(4): 552–558. 

Oka, T., Nishimura, Y., Zang, L., Hirano, M., Shimada, Y., Wang, Z., Umemoto, N., 

Kuroyanagi, J., Nishimura, N., & Tanaka, T. (2010). Diet-induced obesity in 

zebrafish shares common pathophysiological pathways with mammalian obesity. 

BMC Physiology, 10(1). https://doi.org/10.1186/1472-6793-10-21 

Olsen, A. S., Sarras, M. P., & Intine, R. V. (2010). Limb regeneration is impaired in an 

adult zebrafish model of diabetes mellitus. Wound Repair and Regeneration, 18(5), 

532–542. https://doi.org/10.1111/j.1524-475X.2010.00613.x 

P, S., Zinjarde, S. S., Bhargava, S. Y., & Kumar, A. R. (2011). Potent α-amylase inhibitory 

activity of Indian Ayurvedic medicinal plants. BMC Complementary and Alternative 

Medicine, 11. https://doi.org/10.1186/1472-6882-11-5 

Petersen, M. C., & Shulman, G. I. (2018). Mechanisms of insulin action and insulin 

resistance. Physiological Reviews, 98(4), 2133–2223. 

https://doi.org/10.1152/physrev.00063.2017 

Pérez Gutiérrez, R. M., Muñiz-Ramirez, A., Garcia-Campoy, A. H., & Mota Flores, J. M. 

(2021). Evaluation of the antidiabetic potential of extracts of urtica dioica, apium 

graveolens, and zingiber officinale in mice, zebrafish, and pancreatic β-cell. Plants, 

10(7). https://doi.org/10.3390/plants10071438 

Poovitha, S., & Parani, M. (2016). In vitro and in vivo α-amylase and α-glucosidase 

inhibiting activities of the protein extracts from two varieties of bitter gourd 

(Momordica charantia L.). BMC Complementary and Alternative Medicine, 

16(Suppl 1), 1–8. https://doi.org/10.1186/s12906-016-1085-1 

Pranakhon R, Pannangpetch P, Aromdee C. 2010. Antihyperglikemic activity of 

agaarwood leaf extracts in STZ-induced diabetic rats and glucose uptake 

enhancement activity in rat adipocytes. Songklanakarin Journal of Science and 

Technology. 33(4):405-410. 

Probst, I., Unthan-Fechner, K., 1985. Activation of glycolysis by insulin with a sequential 

increase of the 6-phosphofructo-2-kinase activity, fructose-2,6-bisphosphate level 

and pyruvate kinase activity in cultured rat hepatocytes. Eur. J. Biochem. 153, 

347–353. 

Quinn, P. G., & Yeagley, D. (2005). Insulin regulation of PEPCK gene expression: A 

model for rapid and reversible modulation. Current Drug Targets: Immune, 

Endocrine and Metabolic Disorders, 5(4), 423–437. 

https://doi.org/10.2174/156800805774912962 

Scott, D. K., O’Doherty, R. M., Stafford, J. M., Newgard, C. B., & Grannert, D. K. (1998). 

The repression of hormone-activated PEPCK gene expression by glucose is insulin-

Studi In Vivo Ekstrak Daun Gaharu (Aquilaria malaccensis Lamk) Sebagai Antidiabetes Melitus Tipe 2
Pada Zebrafish  (Danio rerio Hamilton, 1822) Hiperglikemia 
NURINA INDIRAYATI, Dr. Nastiti Wijayanti, S. Si., M.Si ; Dr. Tri Rini Nuringtyas, S.Si., M.Si
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1186/s12906-016-1085-1


95 

 

independent but requires glucose metabolism. Journal of Biological Chemistry, 

273(37), 24145–24151. https://doi.org/10.1074/jbc.273.37.24145 

Ramnanan, C. J., Edgerton, D. S., & Cherrington, A. D. (2009). The role of insulin in the 

regulation of PEPCK and gluconeogenesis in vivo. US Endocrinology, 5(May 

2015), 34–39. https://doi.org/10.17925/use.2009.05.1.34 

Rider MH, Bertrand L, Vertommen D, Michels PA, Rousseau GG, Hue L. 6-

phosphofructo-2-kinase/fructose-2,6-bisphosphatase: head-to-head with a 

bifunctional enzyme that controls glycolysis. Biochem J. 2004 Aug 1;381(Pt 3):561-

79. doi: 10.1042/BJ20040752. PMID: 15170386; PMCID: PMC1133864. 

Rosak, C., & Mertes, G. (2012). Critical evaluation of the role of acarbose in the treatment 

of diabetes: Patient considerations. Diabetes, Metabolic Syndrome and Obesity: 

Targets and Therapy, 5(May), 357–367. https://doi.org/10.2147/dmso.s28340 

Saltiel AR, Kahn CR. Insulin signalling and the regulation of glucose and lipid metabolism. 

Nature. 2001 Dec 13;414(6865):799-806. doi: 10.1038/414799a. PMID: 11742412. 

A Samrot, A Vijay. Α-Amylase Activity Of Wild And Mutant Strains Of Bacillus Sp. The 

Internet Journal of Microbiology. 2008 Volume 6 Number 2. 

Sattayasai J, Bantadkit J, Aromdee C, Lattnann E, Airarat W. 2012. Antipyretic, analgesic 

and anti-oxidative activities of Aquilaria crassna leaves extract in rodents. J 

Ayurveda Integr Med 3 (4): 175- 179. DOI: 10.4103/0975-9476.104427. 

Shao, J., Qiao, L., Janssen, R. C., Pagliassotti, M., & Friedman, J. E. (2005). Expression 

and Hepatocellular Glucose Production Via Elevated Liver Activating Protein / Liver 

Inhibitory Protein Ratio. Diabetes, 54(April), 976–984. 

Siddiqui, A. A., Siddiqui, S. A., Ahmad, S., Siddiqui, S., Ahsan, I., & Sahu, K. (2013). 

Diabetes: Mechanism, pathophysiology and management-A review. International 

Journal of Drug Development and Research, 5(2), 1–23. 

Sitepu, I. R., Santoso, E., Siran, S. A., & Turjaman, M. (2011). No longer. In Fragrant 

Wood Gaharu: When the Wild Can No Longer P R O V Ide (Vol. 50, Issue 6). 

http://search.ebscohost.com/login.aspx?direct=true&db=a9h&AN=77484929&site

=ehost-live 

Schwartz SS, Epstein S, Corkey BE, Grant SFA, Gavin Iii JR, Aguilar RB, Herman ME. 

A Unified Pathophysiological Construct of Diabetes and its Complications. Trends 

Endocrinol Metab. 2017 Sep;28(9):645-655. doi: 10.1016/j.tem.2017.05.005. Epub 

2017 Jun 16. PMID: 28629897. 

Souza PM and Magalhães. 2010. Application Of Microbial Α-Amylase In Industry. A 

Review. Departamento de Ciências Farmacêuticas, Faculdade de Ciências da Saúde, 

Universidade de Brasília, Brasília, DF 

Stewart AM, Braubach O, Spitsbergen J, Gerlai R, Kalueff AV. Zebrafish models for 

translational neuroscience research: from tank to bedside. Trends Neurosci. 2014 

May;37(5):264-78. doi: 10.1016/j.tins.2014.02.011. Epub 2014 Apr 9. PMID: 

24726051; PMCID: PMC4039217. 

Stumvoll M, Goldstein BJ, van Haeften TW. Type 2 diabetes: principles of pathogenesis 

and therapy. Lancet. 2005 Apr 9-15;365(9467):1333-46. doi: 10.1016/S0140-

Studi In Vivo Ekstrak Daun Gaharu (Aquilaria malaccensis Lamk) Sebagai Antidiabetes Melitus Tipe 2
Pada Zebrafish  (Danio rerio Hamilton, 1822) Hiperglikemia 
NURINA INDIRAYATI, Dr. Nastiti Wijayanti, S. Si., M.Si ; Dr. Tri Rini Nuringtyas, S.Si., M.Si
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

http://search.ebscohost.com/login.aspx?direct=true&db=a9h&AN=77484929&site=ehost-live
http://search.ebscohost.com/login.aspx?direct=true&db=a9h&AN=77484929&site=ehost-live


96 

 

6736(05)61032-X. PMID: 15823385. 

Sun, Jia., Chao, Q., Wang, Y., Huang, H.,Zhang, M., Li, H., Zhang, Y.,Wang, Y., 

Zou, W. 2016. PTP1B, a potential of type 2 diabetes mellitus. Molecular 

Biology, 5(4):1-6. 

Sudha P, Zinjarde SS, Bhargava SY, Kumar AR. 2011. Potent a-Amylase 

Inhibitory Activity of Indian ayurvedic Medicinal Plants. BMC 

Complementary Alternative Medicine. 11(5): 1-10. 

Sumarna Y. 2002. Budidaya Gaharu. Cetakan 1. Penebar Swadaya. Bogor. 

Susilo, A.,  Kalima, T., Santoso, E., 2014. Panduan  LapanganPengenalan  

Jenis  Pohon  Penghasil  Gaharu  Gyrinops  spp.  di  Indonesia.  Kementerian  

Kehutanan,  Badan Penelitian  dan  Pengembangan Kehutanan,  Pusat  

Penelitian  dan Pengembangan  Konservasi  dan  Rehabilitasi  -  International  

Tropical Timber Organization (ITTO), Bogor, Indonesia. 

Suryanarayana P, Saraswat M, Mrudula T, Krishna TP, Krishnaswamy K, Reddy GB. 

Curcumin and Turmeric delay streptozotocin-induced diabetic cataract in rats. Invest 

Ophthalmol Vis Sci. 2005. 46 : 2092-99 

Susmianto, A., Turjaman, M., & Setio, P. (2014). Rekam jejak gaharu inokulasi. In Rekam 

Jejak Gaharu Inokulasi ; Teknologi Badan Litbang Kehutanan. 

http://www.trafficj.org/publication/10_Wood_for_the_trees.pdf 

Sutherland, C., O'Brien, R.M., Granner, D.K., 1996. New connections in the regulation of 

PEPCK gene expression by insulin. Philos. Trans. R. Soc. London. Ser. B, Biol. 

Sci.351, 191–199. 

Syahbirin, G.; Mumuh, N.; Mohamad, K. Curcuminoid and toxicity levels of ethanol 

extract of Javanese ginger (Curcuma xanthorriza) on brine shrimp (Artemia salina) 

larvae and zebrafish (Danio rerio) embryos. Asian J. Pharm. Clin. Res. 2017, 10, 

169–173.  

Taniguchi, C. M., Emanuelli, B., & Kahn, C. R. (2006). Critical nodes in signalling 

pathways: Insights into insulin action. Nature Reviews Molecular Cell Biology, 7(2), 

85–96. https://doi.org/10.1038/nrm1837 

Toyoshima, Y., Monson, C., Duan, C., Wu, Y., Gao, C., Yakar, S., Sadler, K. C., & 

LeRoith, D. (2008). The role of insulin receptor signaling in zebrafish 

embryogenesis. Endocrinology, 149(12), 5996–6005. 

https://doi.org/10.1210/en.2008-0329 

Tseng, Y. C., Chen, R. D., Lee, J. R., Liu, S. T., Lee, S. J., & Hwang, P. P. (2009). Specific 

expression and regulation of glucose transporters in zebrafish ionocytes. American 

Journal of Physiology - Regulatory Integrative and Comparative Physiology, 

297(2), 275–291. https://doi.org/10.1152/ajpregu.00180.2009 

Vidal-Puig, A., & O’Rahilly, S. (2001). Controlling the glucose factory. Nature, 

413(6852), 125–126. https://doi.org/10.1038/35093198 

Waltner-Law, M., Duong, D. T., Daniels, M. C., Herzog, B., Wang, X. L., Prasad, R., & 

Granner, D. K. (2003). Elements of the glucocorticoid and retinoic acid response 

units are involved in cAMP-mediated expression of the PEPCK gene. Journal of 

Studi In Vivo Ekstrak Daun Gaharu (Aquilaria malaccensis Lamk) Sebagai Antidiabetes Melitus Tipe 2
Pada Zebrafish  (Danio rerio Hamilton, 1822) Hiperglikemia 
NURINA INDIRAYATI, Dr. Nastiti Wijayanti, S. Si., M.Si ; Dr. Tri Rini Nuringtyas, S.Si., M.Si
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



97 

 

Biological Chemistry, 278(12), 10427–10435. 

https://doi.org/10.1074/jbc.M211846200 

Wang, X., Zhang, J. B., He, K. J., Wang, F., & Liu, C. F. (2021). Advances of Zebrafish in 

Neurodegenerative Disease: From Models to Drug Discovery. Frontiers in 

Pharmacology, 12(July), 1–19. https://doi.org/10.3389/fphar.2021.713963 

Wangiyana IGAS, Triandini IGAAH, Putradi D, Wangiyana W. 2018. Tannin 

Concentration of Gyrinops Tea from Leaves of Juvenile and Mature 

Agarwood Trees (Gyrinops versteegii Gilg (Domke)) with Different 

Pocessing Methods. Journal of Chemical and Pharmaceutical Research. 

10(10): 113-119.   

Wardana, T. A. P., Nuringtyas, T. R., Wijayanti, N., & Hidayati, L. (2019). Phytochemical 

analysis of agarwood (Gyrinops versteegii (Gilg.) Domke) leaves extracts as 

anticancer using GC-MS. AIP Conference Proceedings, 2194(December). 

https://doi.org/10.1063/1.5139868 

Wardani, S. K. 2020. Potensi Antidiabetes Ekstrak Daun Gaharu Aquilaria malaccensis 

Lamk. Secara In Vitro. Skripsi. Fakultas Biologi. Universitas Gadjah Mada 

Whiteman, E.L., Cho, H., Birnbaum, M.J., 2002. Role of Akt/protein kinase B in 

metabolism. Trends Endocrinol. Metabolism: TEM 13, 444–451. 

Wendik, B., Maier, E., & Meyer, D. (2004). Zebrafish mnx genes in endocrine and 

exocrine pancreas formation. Developmental Biology, 268(2), 372–383. 

https://doi.org/10.1016/j.ydbio.2003.12.026 

Yabaluri N, Bashyam MD. Hormonal regulation of gluconeogenic gene transcription in 

the liver. J Biosci. 2010 Sep;35(3):473-84. doi: 10.1007/s12038-010-0052-0. PMID: 

20826956. 

Ye Q, Liu H, Fang C, Liu Y, Liu X, Liu J, Zhang C, Zhang T, Peng C, Guo L. 

Cardiotoxicity evaluation and comparison of diterpene alkaloids on zebrafish. Drug 

Chem Toxicol. 2021 May;44(3):294-301. doi: 10.1080/01480545.2019.1586916. 

Epub 2019 Mar 21. PMID: 30895830. 

Yee, N. S., Lorent, K., & Pack, M. (2005). Exocrine pancreas development in zebrafish. 

Developmental Biology, 284(1), 84–101. 

https://doi.org/10.1016/j.ydbio.2005.04.035 

Yin, Z., Zhang, W., Feng, F., Zhang, Y., & Kang, W. (2014). α-Glucosidase inhibitors 

isolated from medicinal plants. Food Science and Human Wellness, 3(3–4), 136–

174. https://doi.org/10.1016/j.fshw.2014.11.003 

Yumnamcha, T., Devi, M. D., Roy, D., & Nongthomba, U. (2022). Evaluation of 

developmental toxicity and genotoxicity of aqueous seed extract of Croton tiglium 

L. using zebrafish. Drug and Chemical Toxicology, 45(1), 398–406. 

https://doi.org/10.1080/01480545.2019.1708094 

 

  

Studi In Vivo Ekstrak Daun Gaharu (Aquilaria malaccensis Lamk) Sebagai Antidiabetes Melitus Tipe 2
Pada Zebrafish  (Danio rerio Hamilton, 1822) Hiperglikemia 
NURINA INDIRAYATI, Dr. Nastiti Wijayanti, S. Si., M.Si ; Dr. Tri Rini Nuringtyas, S.Si., M.Si
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.3389/fphar.2021.713963
https://doi.org/10.1063/1.5139868
https://doi.org/10.1016/j.fshw.2014.11.003

	DAFTAR PUSTAKA

