
173

DAFTAR PUSTAKA

Abdel-Salam, O.M.E.,  Salem, N.A., El-Shamarka, M.E.S, Hussein, J.S., Ahmed,
N.A.S., & El-Nagar, M.E.S. 2012 Studies on the effects of aspartame on
memory and oxidative stress in brain of mice. Eur Rev Med Pharmacol Sci
16(15):2092–101

Abdulla, M.A.,  Al-Bayaty, F.H, Younis, L.T. & Abu Hassan, M.I. 2010 Anti-ulcer
activity of Centella asiatica leaf  extract  against ethanol-induced gastric
mucosal injury in rats. J Med Plant Res 4(13):1253-9

Akyol, O., Zoroglu, S.S., Armutcu, F., Sahin, S., Gurel, A. 2004 Nitric oxide as a
physiopathological factor in neuropsychiatric disorders. J Endocrinol
18(3):377–90

Alam, Z.I., Jenner, A., Daniel, S.E., Lees, A.J., Cairns, N., Marsden, D., et al. 1997
Oxidative DNA damage in the parkinsonian brain: an apparent selective
increase in 8-hydroxyguanine levels in substantia nigra. J Neurochem
69(3):1196-203

Aleisa, A.M., Alzoubi, K.H. & Alkadhi, K.A. 2006 Nicotine prevents stress-induced
enhancement of long-term depression in hippocampal area CA1:
Electrophysiological and molecular studies. J Neurosci Res 83(2):309-17

Allen, S.J. & Dawbarn, D. 2006 Clinical relevance of the neurotrophins and their
receptors. Clin Sci 110(2):175-91

Alvin, V. & Terry, Jr. 2009 Spatial navigation (water maze) tasks, In Buccafusco,
J.J.: Methods of Behavior Analysis in Neuroscience, 2nd ed. CRC Press. Boca
Raton, London, New York

Andersen, P., Morris, R., Amaral, D.,  Bliss, T. & O’Keefe, J. 2007 The
Hippocampus Book. Oxford University Press. New York

Arnten, A.F. 1998 Noise stress impairs prefrontal cortical cognitive function in
monkeys: evidence for hyperdopaminergic mechanism. Arch Gen Psychiatry
55(4):362-8

Aswin, S. 1997 Metodologi Penelitian Kedokteran. Fakultas Kedokteran Universitas
Gadjah Mada. Yogyakarta

Banerjee, R., Ghosh, A.K., Ghosh, B. & Mondal, A.C. 2012 Effect of chronic
inescapable footshock and antidepressant treatment on BDNF/TrkB levels in
rat hippocampus. J Neurosci 2(2):12-21

Bear, M.F., Connors, B.W. & Paradiso, M.A. 2007 Neuroscience: Exploring the
Brain. Lippincott Williams & Wilkins. Philadelphia. USA

Beck, K.D. & Luine, V.N. 1999 Food deprivation modulates chronic stress effects on
object recognition in male rats: role of monoamines and amino acids. Brain
Res 30(10):56-71

Bekinschtein, P., Cammarota, M. & Medina, J.H. 2014 BDNF and memory
processing. Neuropharmacology 76:677-83

Bekinschtein, P., Cammarota, M., Izquierdo, I. & Medina, J.H. 2008 BDNF and
memory formation and storage. Neuroscientist 14(2):147-56

Berman, A. F. 2003 The 5-minute Herb and Dietary Supplement Consult. Lippincott
Williams & Wilkins. Philadelphia

Bhavan, B.V. 1992 Selected Medicinal Plants of India. Tata Press. Bombay, India

EFEK NEUROTROFIK DAN NEUROPROTEKTIF EKSTRAK ETANOL DAUN PEGAGAN (Centella
asiatica (L.).
Urb.)TERHADAP GANGGUAN MEMORI SPASIAL PASCASTRES KRONIK
DWI CAHYANI RATNA S, Prof. dr. H. Soedjono Aswin, Ph.D.; dr. Rina Susilowati, Ph.D
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



174

Binder, D.K. & Scharfman, H.E. 2004 Brain-derived neurotrophic factor. Growth
Factor 22(3):123-31

Bland, S.T., Tamlyn, J.P., Barrientos, R.M., Greenwood, B.N., Watkins, L.R.,
Campeau, S. et al. 2007 Expression of fibroblast growth factor-2 and brain-
derived neurotrophic factor mRNA in the medial prefrontal cortex and
hippocampus after uncontrollable or controllable stress. Neuroscience
144(4):1219-28

Blum, S., Moore, A.N., Adams, F. & Dash, P.K. 1999 A mitogen-activated protein
kinase cascade in the CA1/CA2 subfield of the dorsal hippocampus is essential
for long-term spatial memory. J Neurosci 19(9):3535-44

Bramham, C.R. & Messaoudi, E. 2005 BDNF function in adult synaptic plasticity:
the synaptic consolidation hypothesis. Prog Neurobiol 76(2):99-125

Bruce-Keller, A.J. 1998 4-Hydroxynenonal, a product of lipid peroxidation, damages
cholinergic neurons and impairs visuospatial memory in rats. J Neuropathol
Exp Neurol 57(3):257-67

Budson, A.E. & Price, B.H. 2005 Memory dysfunction. N Engl J Med 352(7):692-9.
Bustos, G., Basoalto, E. & Pinto-Hamuy, T. 2003 Spatial memory in Long evans and

Rattus norvegicus rats. Biol Res 36:193-9
Carlson, N.R. 1995 Physiology of Behavior 5th Ed. Allyn and Bacon. Boston
Cassiman, D., Denef, C. & Desmet, V. J. 2001 Human and rat hepatic stellate cells

express neurotrophins and neurotrophin receptors. Hepatology 33148–58
Chauhan, P.K. & Singh, V. 2012 Acute and subacute toxicity study of acetone leaf

extract of Centella asiatica in experimental animal models. Asian Pac J Trop
Biomed 2:S511-3

Chen, A., Xiong, L.-J., Tong, Y. & Mao, M. 2013 The neuroprotective roles of
BDNF in hypoxic ischemic brain injury. Biomed Rep 1(2):167-76

Chong, N.J. & Aziz, Z. 2011 A systematic review on the chemical constituents of
Centella asiatica. Res J Pharm Biol Chem Sci 2(3):445-59

Chrousos, G.P. 2009 Stress and disorders of the stress system. Nat Rev Endocrinol
5(7):374-81

Cui, H., Kong, Y. Zhang, H. 2012 Oxidative stress, mitochondrial dysfunction, and
aging. J Sig Transd 2012:646354

Cunha, C., Brambilla, R. & Thomas, K.L. 2010 A simple role for BDNF in learning
and memory? Front Mol Neurosci 3(1):1-14

Dahlan, M.S. 2014 Statistik untuk Kedokteran dan Kesehatan: Deskriptif, Bivariat,
dan Multivariat Dilengkapi Aplikasi Menggunakan SPSS seri 1 edisi 6.
Epidemiologi Indonesia. Jakarta

Dalimartha, S. 2004 Pegagan (Centella asiatica [L.] Urban). Available in URL
:http://www.pdpersi.co.id

D’Hooge, R. & De Deyn, P. P. 2001 Applications of the Morris water maze in the
study of learning and memory. Brain Research Reviews 36: 60-90

deKloet, E.R.., Joels, M. & Holsboer, F. 2005 Stress and the brain: from adaptation
to disease. Nat Rev Neurosci 6:463-75

Direktorat Jenderal Pengawasan Obat dan Makanan. 1995 Farmakope Indonesia
edisi V. Departemen Kesehatan RI. Jakarta

Duvernoy, H. M. 2005 The Human Hippocampus 3rd ed., Springer-Verlag Berlin
Heidelberg, New York

EFEK NEUROTROFIK DAN NEUROPROTEKTIF EKSTRAK ETANOL DAUN PEGAGAN (Centella
asiatica (L.).
Urb.)TERHADAP GANGGUAN MEMORI SPASIAL PASCASTRES KRONIK
DWI CAHYANI RATNA S, Prof. dr. H. Soedjono Aswin, Ph.D.; dr. Rina Susilowati, Ph.D
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



175

Egan, M. F., Kojima, M., Callicott, J. H., Goldberg, T. E., Kolachana, B. S.,
Bertolino, A. et al. 2003 The BDNF val66met polymorphism affects activity-
dependent secretion of BDNF and human memory and hippocampal function.
Cell 112: 257-69

Eichenbaum, H. 2002 The Cognitive Neuroscience of Memory: an Introduction.
Oxford University Press. New York

Elfving, B., Plougmann, P. H., Müller, H. K., Mathé, A. A., Rosenberg, R. &
Wegener, G. 2010 Inverse correlation of brain and blood BDNF levels in a
genetic rat model of depression. Int J Neuropsychopharmacol 13: 563-572

Esch, T.,  Stefano, G.B., Fricchione, G.L. & Benson, H. 2002 Stress-related diseases:
a potential role for nitric oxide. Med Sci Monit 8(6):103–18

Fausto, N. 2006 Cell injury-cell death [online]. Available from: URL:
http://courses.washington.edu/hubio520/print/syllabus_cellinjurydeath.pdf [3
September 2014]

Fujimura, H., Altar, C.A., Chen, R., Nakamura, T., Nakahashi, T., Kambayashi, J.
et al. 2002 Brain-derived neurotrophic factor is stored in human platelets and
released by agonist stimulation. Thromb Haemost 87(4):728-34

Gadahad, M.R., Rao, M. & Rao, G. 2008 Enhancement of hippocampal CA3
neuronal dendritic arborization by Centella asiatica (linn) fresh leaf extract
treatment in adult rats. J Chin Med Assoc 71(1):6-13

Gaur, V. & Kumar, A. 2010 Hesperidin pre-treatment attenuates NO-mediated
cerebral ischemic reperfusion injury and memory dysfunction. Pharmacol rep
62(4):635–48

Grauer, E. & Kapon, Y. 1993 Wistar-Kyoto rats in Morris water maze: impaired
working memory and hyper-reactivity to stress. Behav Brain Res 59:147-51

Grisham, M.B., Jourd’Heuil, D. & Wink, D. 1999 Nitric oxide: physiological
chemistry of nitric oxide and its metabolites: implications in inflammation.
Am J Physiol 276(2):315–21

Grishin, A.A., Gee, C.E., Gerber, U. & Benquet, P. 2004 Differential calcium-
dependent modulation of NMDA currents in CA1 and CA3 hippocampal
pyramidal cells. J Neurosci 24(2):350-5

Grønli, J., Bramham, C., Murison, R., Kanhema, T., Fiske, E., Bjorvatn, B. et al.
2006 Chronic mild stress inhibits BDNF protein expression and CREB
activation in the dentate gyrus but not in the hippocampus proper. Pharmacol
Biochem Behav 85(4):842-9

Guyton, A.C. & Hall, J.E. 2006 Textbook of Medical Physiology 11th ed. Elsevier
Inc. Pennsylvania

Haleagrahara, N. & Ponnusamy, K. 2010 Neuroprotective effect of Centella asiatica
extract (CAE) on experimentally induced parkinsonism in aged Sprague-
Dawley rats. J Toxicol  Sci 35(1):41-7

Halliwell, B. 2000 Why and how should we measure oxidative DNA damage in
nutritional studies? how far have we come? Am J Clin Nutr 72:1082-7

Hamid, A.A., Shah, Z.M., Muse, R. & Mohamed, S. 2002 Characterisation of
antioxidative activities of various extracts of Centella asiatica (l) urban. Food
Chem 77:465-69

Hempstead, B.L. 2006 Dissecting the diverse actions of pro and mature
neurotrophins. Curr Alzheimer Res 3(1):19-24

EFEK NEUROTROFIK DAN NEUROPROTEKTIF EKSTRAK ETANOL DAUN PEGAGAN (Centella
asiatica (L.).
Urb.)TERHADAP GANGGUAN MEMORI SPASIAL PASCASTRES KRONIK
DWI CAHYANI RATNA S, Prof. dr. H. Soedjono Aswin, Ph.D.; dr. Rina Susilowati, Ph.D
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



176

Huang, E.J. & Reichardt, L.F. 2001 Neurotrophins: role in neuronal development and
function. Annu Rev Biochem Neurosci 24:677-736

Huisman, M.C., van Golen, L.W., Hoetjes, N.J., Greuter, H.N., Schober, P.,
Ijzerman, R.G. et al. 2012 Cerebral blood flow and glucose metabolism in
healthy volunteers measured using a high-resolution PET scanner. EJNMMI
Res 2(1):63

Husain, G.M., Mishra, D., Singh, P.N., Rao, C.V., Kumar, V. 2007
Ethnopharmacological review of native traditional medicinal plants for brain
disorder. Phcog Rev 1(1):19-28

Hussin, M., Abdul-Hamid, A., Mohamad, S., Saari, N., Ismail, M. & Bejo, M.H.
2007 Protective effect of Centella asiatica extract and powder on oxidative
stress in rats. Food Chem 100(2):535-41

Joëls, M. & deKloet, E.R. 1993 Corticosteroid actions on amino acid-mediated
transmission in rat CA1 hippocampal cells. J Neurosci 13(9):4082-90

Joëls, M., Karst, H., Krugers, H.J. & Lucassen, P.J. 2007 Chronic stress: implications
for neuronal morphology, function and neurogenesis. Front Neuroendocrinol
28(2007):72-96

Jones, R., Morris, K. & Nutt, D. 2005 Foresight Brain Science, Addiction and Drugs
– Cognition Enhancers. Departement of Trade and Industry. London

Joshi, S. 2011 Similarities between neurological and yogic models of
human memory. NAMAH 18(4):48

Kandel, E., Schwartz, J. & Jessel, T. 2000 Principles of Neural Science 4th ed.
McGraw-Hill. New York

Khaldi, A., Chiueh, C. C., Bullock, M.R. & Woodward, J.J. 2002 The significance of
nitric oxide production in the brain after injury. Ann N Y Acad Sci 962: 53-
59.

Kitraki, E., Karandrea, D. & Kittas, C. 1999 Regulation of corticotropin and long-
lasting effects of stress on glucocorticoid receptor gene expression in the rat
brain. Neuroendocrinology 69:331-38

Klein, A.B., Williamson, R., Santini, M.A, Clemmensen, C., Ettrup, A., Rios, M. et
al. 2011 Blood BDNF Concentrations Reflect Brain-tissue BDNF Levels
Across Species. Int J Neuropsychopharmacol 14(3):347-53

Klöcker, N.,  Kermer, P., Weishaupt, J. H., Labes, M., Ankerhold, R. & Bähr, M.
2000 Brain-derived neurotrophic factor-mediated neuroprotection of adult rat
retinal ganglion cells in vivo does not exclusively depend on phosphatidyl-
inositol-3’-kinase/ protein kinase B signaling. J Neurosci 20(18):6962-7

Krishnamurthy, R.G., Senut, M.C., Zemke, D., Min, J., Frenkel, M.B., Greenberg,
E.J. et al. 2009 Asiatic acid, a pentacyclic triterpene from Centella asiatica, is
neuroprotective in a mouse model of focal cerebral ischemia. J Neurosci Res
87(11):2541-50

Kumamaru, E., Numakawa, T., Adachi, N. & Kunugi, H. 2011 Glucocorticoid
suppresses BDNF-stimulated MAPK/ERK pathway via inhibiting interaction
of Shp2 with TrkB. FEBS Lett 585(20):3224-8

Kumar, A., Dogra, S. & Prakash, A. 2009 Neuroprotective effects of Centella
asiatica against intracerebroventricular colchicine-induced cognitive
impairment and oxidative stress. Int J Alzheimers Dis:1-8

EFEK NEUROTROFIK DAN NEUROPROTEKTIF EKSTRAK ETANOL DAUN PEGAGAN (Centella
asiatica (L.).
Urb.)TERHADAP GANGGUAN MEMORI SPASIAL PASCASTRES KRONIK
DWI CAHYANI RATNA S, Prof. dr. H. Soedjono Aswin, Ph.D.; dr. Rina Susilowati, Ph.D
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



177

Kumar, M. H. V. & Gupta, Y.K. 2002 Effect of different extracts of Centella asiatica
on cognition and markers of oxidative stress in rats. J Ethnopharmacol 79:
253-260

Kumar, M. H. V. & Gupta, Y. K. 2003 Effect of Centella asiatica on cognition and
oxidative stress in an intracerebroventricular streptozotocin model of
Alzheimer's disease in rats. Clin Exp Pharmacol Physiol 30: 336-42

Kusumawati, D. 2004 Bersahabat dengan Hewan Coba. Gadjah Mada University
Press. Yogyakarta

Laron, Z. 2009 Insulin and the Brain. Arch Physiol Biochem 115(2):112-6
Levine, S.1971 Stress and Behavior. Sci Am 224(1): 26-31
Lipp, H.P. & Wolfer, D.P.1998 Genetically modified mice and cognition. Curr Opin

Neurobiol 8:272-80
Liu, B., Gao, H-M., Wang, J-Y., Jeohn, G-H., Cooper, C.L. & Hong, J-S. 2002 Role

of nitric oxide in inflammation-mediated neurodegeneration. Ann N Y Acad
Sci 962:318–31

Liu, J., Wang, X., Shigenaga, M.K., Yeo, H.C., Mori, A. & Ames, B.N. 1996
Immobilization stress causes oxidative damage to lipid, protein, and DNA in
the brain of rats. FASEB J 10:1532-8

Luo, Y., Yang, Y.P., Liu, J., Li, W.H., Yang, J., Sui, X. et al. 2014 Neuroprotective
effects of madecassoside against focal cerebral ischemia reperfusion injury in
rats. Brain Res 27(1565):37-47

Madrigal, J.L.M., García-Bueno, B., Caso, J.R., Pérez-Nievas, B.G. & Leza, J.C.
2006 Stress-induced oxidative changes in brain. CNS Neurol Disord Drug
Targets 5(5):561-8

Magarinos, A.M., Bruce, S., Gabriele, F. & Eberhard, F. 1996 Chronic psychosocial
stress causes apical dendritic atrophy of hippocampal CA3 pyramidal neurons
in subordinate tree shrews. J Neurosci 16(10):3534-40

Matthews, V.B., Aström, M.B., Chan, M.H., Bruce, C.R., Krabbe, K.S., Prelovsek,
O. et al. 2009 Brain-derived neurotrophic factor is produced by skeletal
muscle cells in response to contraction and enhances fat oxidation via
activation of AMP-activated protein kinase. Diabetologia 52(7):1409-18

McEwen, B.S. 1999 Stress and hippocampal plasticity. Annu Rev Neurosci 22:105-
22

McEwen, B.S. 2000a Effects of adverse experiences for brain structure and function.
Biol Psychiatry 48(8):721-31

McEwen, B.S. 2000b The Neurobiology of stress: from serendipity to clinical
relevance. Brain Res 886(1-2):172-89

McEwen, B.S. 2008 Central effects of stress hormones in health and disease:
understanding the protective and damaging effects of stress and stress
mediators. Eur J Pharmacol 583(2-3):174-85

Mesches, M.H., Fleshner, M., Heman, K.L., Rose, G.M. & Diamond, D.M. 1999
Exposing rats to a predator  blocks primed burst potentiation in the
hippocampus in vitro. J  Neurosci 19(1):1-5

Mitra, R., Mitchell, B., Agricola, S., Gray, C., Baskaran, K. & Muralitharan, M.S.
2007 Medicinal plants of India. Asia Pasific Biotech News 11(11):707-25

EFEK NEUROTROFIK DAN NEUROPROTEKTIF EKSTRAK ETANOL DAUN PEGAGAN (Centella
asiatica (L.).
Urb.)TERHADAP GANGGUAN MEMORI SPASIAL PASCASTRES KRONIK
DWI CAHYANI RATNA S, Prof. dr. H. Soedjono Aswin, Ph.D.; dr. Rina Susilowati, Ph.D
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



178

Mizuno, M., Yamada, K., He, J., Nakajima, A. & Nabeshima, T. 2003 Involvement
of BDNF receptor TrkB in spatial memory formation. Learn Mem 10(2):108-
15

Mizuno, M., Yamada, K., Olariu, A., Nawa, H. & Nabeshima, T. 2000 Involvement
of brain-derived neurotrophic factor in spatial memory formation and
maintenance in a radial arm maze test in rats. J Neurosci 20(18):7116-21

Mizuno, M., Yamada, K., Takei, N., Tran, M.H., He, J., Nakajima, A. et al. 2003
Phosphatidylinositol 3-kinase: a molecule mediating BDNF dependent spatial
memory formation. Mol Psychiatry 8:217-24

Molteni, R., Lipska, B.K., Weinberger, D.R., Racagni, G. & Riva, M.A. 2001
Developmental and stress-related changes of neurotrophic factor gene
expression in an animal model of schizophrenia. Mol Psychiatry 6(3):285-92

Mook-Jung, I., Shin, J.E., Yun, S.H., Huh, K., Koh, J.Y., Park, H.K. et al. 1999
Protective effects of asiaticoside derivates against beta-amyloid
neurotoxicity. J Neurosci Res 59(3):417-25

Moscovitch, M., Rosenbaum, R.S., Gilboa, A., Addis, D.R. & Westmacott R. 2005
Functional neuroanatomy of remote episodic, semantic, and spatial memory:
a unified account based on multiple trace theory. Anat 207:35-66

Murer, M. G., Yan, Q. & Raisman-Vozari, R. 2001 Brain-derived neurotrophic factor
in the control human brain, and in Alzheimer’s disease and Parkinson’s
disease. Prog Neurobiol 63: 71-124

Murray, P.S. & Holmes, P. V. 2011 An overview of brain-derived neurotrophic
factor and implications for excitotoxic vulnerability in the hippocampus. Int J
Pept 654085

Musazzi, L., Milanese, M., Farisello, P., Zappettini, S., Tardito, D., Barbiero, V.S., et
al. 2010 Acute stress increases depolarization-evoked glutamate release in the
rat prefrontal/frontal cortex: the dampening action of antidepressants. PloS
ONE 5(1):e8566

Myers, A. 1986 Experimental Psychology second ed. Brooks/Cole Publishing
Company. United States of America

Nagappan, G. & Lu, B. 2005 Activity-dependent modulation of the BDNF receptor
TrkB: mechanisms and implications. Trends Neurosci 28: 464-71

Nakahashi, T., Fujimura, H., Altar, C.A., Li, J., Kambayashi, J., Tandon, N.N. et al.
2000 Vascular endothelial cells synthesize and secrete brain-derived
neurotrophic factor. FEBS Lett 470(2):113-7

Nicholas, A., Carolina, D.M., Deveroux, F., Laura, C. & Robert, S. 2006 Enhancing
cognition after stress with gene therapy. J Neurosci 26(45):11637-43

Numakawa, T., Matsumoto, T., Numakawa, Y., Richards, M., Yamawaki, S. &
Kunugi, H. 2011 Protective action of neurotrophic factors and estrogen
against oxidative stress-mediated neurodegeneration. J Toxicol 2011:405194

Omar, N.S., Zakaria, Z.A.C., Mian, T.S., Ngah, W.Z.W. & Mazlan, M. 2011
Centella asiatica modulates neuron cell survival by altering caspase-9
pathway. J Med Plant Res 5(11):2201-9

Orhan, I.E. 2012 Centella asiatica (L.) urban: from traditional medicine to modern
medicine with neuroprotective potential. J Evid Based Complement Alternat
Med 946259

EFEK NEUROTROFIK DAN NEUROPROTEKTIF EKSTRAK ETANOL DAUN PEGAGAN (Centella
asiatica (L.).
Urb.)TERHADAP GANGGUAN MEMORI SPASIAL PASCASTRES KRONIK
DWI CAHYANI RATNA S, Prof. dr. H. Soedjono Aswin, Ph.D.; dr. Rina Susilowati, Ph.D
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



179

Palumbo, M.L., Fosser, N.S., Rios, H., Zorrilla Zubilete, M.A., Guelman, L.R.,
Cremaschi, G.A., et al. 2007 Loss of hippocampal neuronal nitric oxide
synthase contributes to the stress-related deficit in learning and memory. J
Neurochem 102(1)261–74

Pang, P. T, Teng, H. K., Zaitsev, E., Woo, N. T., Sakata, K., Zhen, S., et al., 2004
Cleavage of proBDNF by tPA/plasmin is essential for long-term hippocampal
plasticity. Science 306: 487-91

Parker, A., Wilding, E. & Bussey, T. 2002 The Cognitive Neuroscience of Memory
Encoding and Retrieval. Psychology Press. New York

Patestas, M. A. & Gartner, L. P. 2010 A Text Book of Neuroanatomy. USA:
Blackwell Publishing Company

Patterson, S.L., Abel, T., Deuel, T.A.S., Martin, K.C., Rose, J.C. & Kandel, E.R.
1996 Recombinant BDNF Rescues deficits in basal synaptic transmission and
hippocampal LTP in BDNF knockout mice. Neuron 16:1137-45

Paul, V. & Ekambaram, P. 2011 Involvement of nitric oxide in learning & memory
processes. Indian J Med Res 133:471–8

Pérez-Nievas, B.G., García-Bueno, B., Caso, J.R., Menchén, L. & Leza, J.C., 2007
Corticosterone as a marker of susceptibility to oxidative/nitrosative cerebral
damage after stress exposure in rats. Psychoneuroendocrinology 32(6):703-11

Persoons, J.H., Schornagel, K., Breve, J., Beckenbosch, F & Kaal, G. 1995 Acute
stress effects cytokines and nitric oxyde production by alveolar macrophage
differently. Am J Respir Crit Care Med 152:619-24

Plata-Salaman, C.R., Ilyin, S.E., Turrin, N.P., Gayle, D., Flynn, M.C., Bedard, T.,
et al. 2000 Neither acute nor chronic exposure to a naturalistic (predator)
stressor influences the interleukin-1beta system, tumor-necrosis factor-alpha,
transforming growth factor-beta1, and neuropeptide mRNAs in specific
brain regions. Brain Res Bull 51(2):187-93

Pluchino, N., Russo, N. M., Santoro, A. N., Litta, P., Cela, V. & Genazzani, A.R.
2013 Steroid hormones and BDNF. Neuroscience 239:271-9.

Poirier, G.L., Amin, E. & Aggleton, J.P. 2008 Qualitatively different hippocampal
subfield engagement emerges with mastery of a spatial memory task by rats.
J Neurosci 28(5):1034-45

Popoli, M., Yan, Z., McEwan, B. & Sanacora, G. 2013 The stressed synapse: the
impact of stress and glucocorticoids on glutamate transmission. Nat Rev
Neurosci 13(1):22-37

Prabhulkar, S. & Li, C.Z. 2010 Assessment of oxidative DNA damage and repair at
single cellular level via real-time monitoring of 8-OHdG biomarker. Biosens
Bioelectron 26:1743-49

Prakash, A. & Kumar, A. 2013 Mitoprotective effect of Centella asiatica against
aluminum-induced neurotoxicity in rats: possible relevance to its anti-oxidant
and anti-apoptosis mechanism. Neurol Sci 34: 1403-1409

Pratiknya, A.W. 2011 Dasar-Dasar Metodologi Penelitian Kedokteran dan
Kesehatan. P.T. Graja Grafindo Persada. Jakarta

Purves, D., Augustine, G.J., Fitzpatrick, D., Hall, W.C., LaMantia, A., McNamara,
J.O., et al. 2004. Neuroscience. 3rd ed. Sinauer Associates Inc. Sunderland.
Massachusetts

EFEK NEUROTROFIK DAN NEUROPROTEKTIF EKSTRAK ETANOL DAUN PEGAGAN (Centella
asiatica (L.).
Urb.)TERHADAP GANGGUAN MEMORI SPASIAL PASCASTRES KRONIK
DWI CAHYANI RATNA S, Prof. dr. H. Soedjono Aswin, Ph.D.; dr. Rina Susilowati, Ph.D
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



180

Ramanathan, M., Sivakumar, S., Saravanababu, C., Anandvijayakumar, P.R. &
Pandian, P.R. 2007 Neuroprotective evaluation of standardized extract of
Centella asiatica in monosodium glutamate treated rats. Indian J Exp Biol
45(5): 425-31

Rao, K.G.M., Rao, S.M. & Rao, S.G. 2005a Centella asiatica (linn) induced
behavioral changes during growth spurt period in neonatal rats.
Neuroanatomy 4:18-23

Rao., S.B., Chetana, M. & Uma Devi, P. 2005b Centella asiatica treatment during
postnatal period enhances learning and memory in mice. Physiol Behav
86(4):449-57

Rao, K.G.M., Rao, S.M. & Rao, S.G. 2006 Centella asiatica (L.) leaf extract
treatment during the growth spurt period enhances hippocampal CA3 neuronal
dendritic arborization in rats. Evid Based Complement Alternat Med 3(3):349-
57

Rao, K. M., Rao, S. M. & Rao, S. G. 2007 Treatment with Centalla asiatica (Linn)
fresh leaf extract enhances learning ability and memory retention power in
rats. Neuroscience 12: 236-41.

Rao, K.G.M., Rao, S.M. & Rao, S.G. 2009 Enhancement of amygdaloid neuronal
dendritik arborization by fresh leaf juice of Centella asiatica (linn) during
growth spurt period in rats. Evid Based Complement Alternat Med 6(2):203-10

Reagan-Shaw, S., Nihal, M., & Ahmad, N. 2008 Dose translation from animal to
human studies revisited. FASEB 22(3):659-61

Reichardt, L.F. 2006 Neurotrophin-regulated signaling pathways. Philos Trans R Soc
Lond B Biol Sci 361(1473):1545-64

Roopesh, C., Salomi, K. R., Nagarjuna, S., & Reddy, Y. P. 2011 Diuretic activity of
methanolic and ethanolic extracts of Centella asiatica leaves in rats. Int Res J
Pharm 2(11):163-5

Sandi, C.1998 The role and mechanisms of action of glucocorticoid involvement in
memory storage. Neural Plast 6(3):41-52

Sapolsky, R. M., Uno, H., Rebert, C. S. & Finch, C. E. 1990 Hippocampal damage
associated with prolonged glucocorticoid exposure in primates. J Neurosci
10: 2897-902

Sapolsky, R.M. 1999 Glucocorticoids, stress, and their adverse neurological effects:
relevance to aging. Exp Geront 34:721-32

Sartorius, A., Hellweg, R., Litzke, J., Vogt, M., Dormann, C., Vollmayr, B., et al.
2009 Correlations and discrepancies between serum and brain tissue levels of
neurotrophins after electroconvulsive treatment in rats. Pharmacopsychiatry
42: 270-6

Scoville, W.B. & Milner, B. 2000 Loss of recent memory after bilateral hipocampal
lesion. J Neuropsychiatry Clin Neurosci 12(1):103-13

Sekita-Krzak, J. S., Lupina, I. Z., Czerny, K., Stepniewska, M. & Wrobel, A. 2003
Neuroprotective effect of ACTH in degeneration of hippocampal nerve cells
cause dexamethasone: morphological, immunohistochemical and
ultrastructural studies. Acta Neurobiol Exp 63:1-8

Shi, S., Shao, S., Yuan, B., Pan, F. & Li, Z. 2010 Acute stress and chronic stress
change brain derived neurotrophic factor (BDNF) and tyrosine kinase-

EFEK NEUROTROFIK DAN NEUROPROTEKTIF EKSTRAK ETANOL DAUN PEGAGAN (Centella
asiatica (L.).
Urb.)TERHADAP GANGGUAN MEMORI SPASIAL PASCASTRES KRONIK
DWI CAHYANI RATNA S, Prof. dr. H. Soedjono Aswin, Ph.D.; dr. Rina Susilowati, Ph.D
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



181

coupled receptor (TrkB) expression in both young and aged rats
hippocampus. Yonsei Med J 51(5):661-71

Shinomol, G. K. 2008 Prophylactic neuroprotective property of Centella asiatica
against 3-nitropropionic acid induced oxidative stress and mitochondrial
dysfunctions in brain regions of prepubertal mice. Neurotoxicology 29: 948-
57

Simonian, N.A. & Coyle, J.T. 1996 Oxidative stress in neurodegenerative disorders.
Annu Rev Pharmacol Toxicol 36:83-106

Singh, M. & Su, C. 2013 Progesterone, brain-derived neurotrophic factor and
neuroprotection. Neuroscience 239:84-91

Sorenson, M., Jason, L., Peterson, J., Herrington, J. & Mathews, H. 2014 Brain
derived neurotrophic factor is decreased in chronic fatigue syndrome and
multiple sclerosis. J Neurol Neurophysiol S12: S2-013

Soumyanath, A., Zhong, Y.P., Gold, S.A., Yu, X., Koop, D.R., Bourdette, D. et al.
2005 Centella asiatica accelerates nerve regeneration upon oral
administration and contains multiple active fractions increasing neurite
elongation in-vitro. J Pharm Pharmacol 57(9):1221-29

Sousa, N., Lucoyanov, N.V., Madeira, M.D., Almeida, O.F. & Paula-Barbosa, M.M.
2000 Reorganization of morphology of hippocampal  neurites and synapses
after stress-induced damage correlates with behavioral improvement.
Neuroscience 97(20):253-66

Squire, L.R. 2009 Memory and Brain Systems: 1969-2009. J Neurosci 29:12711-6
Standring, S. 2005 Gray’s Anatomy the Anatomical Basis of Clinical Practices. 39th

ed. Elsevier Churchill Livingstone. Eidenberg
Stein-Behren, B., Mattson, M.P., Chang, I., Yeh, M. & Sapolsky, R. 1994 Stress

exacerbates neuron loss and cytoskeletal pathology in the hippocampus. J
Neurosci14(9):5373-80

Stillman, M.J., Shukitt, H.B., Levy, A. & Lieberman, H.R. 1998 Spatial memory
under acute cold and restraint test. Physiol Behav 64(5):605-9

Subash, P., Gurumurthy, P., Sarasabharathi, A. & Cherian, K.M. 2010 Urinary 8-
OHdG: a marker of oxidative stress to DNA and total antioxidant status in
essential hypertension with south Indian population. Indian J Clin Biochem
25(2):127-32

Subathra, M., Shila, S., Devi, M.A. & Panneerselvam, C. 2005 Emerging role of
Centella asiatica in improving age-related neurological antioxidant status.
Exp Geront 40(8-9):707-15

Sudarsono P., Gunawan, D., Wahyuono. 2002 Hasil Penelitian, Sifat-Sifat,
Penggunaan. Penerbit Pusat Studi Obat Tradisional UGM. Yogyakarta

Suen, P-C., Wu, K., Levine, E.S., Mount, H.T.J., Xu, J-L., Lin, S-Y., et al. 1997
Brain-derived neurotrophic factor rapidly enhances phosphorylation of the
postsynaptic N-methyl-D-aspartate receptor subunit 1. Proc Natl Acad Sci
94:8191-5

Sun, X., Zhou, H., Luo, X., Li, S., Yu, D., Hua, J., et al. 2008 Neuroprotection of
brain-derived neurotrophic factor against hypoxic injury in vitro requires
activation of extracellular signal-regulated kinase and phosphatidylinositol 3-
kinase. Int J Dev Neurosci 26(3-4): 363-70

EFEK NEUROTROFIK DAN NEUROPROTEKTIF EKSTRAK ETANOL DAUN PEGAGAN (Centella
asiatica (L.).
Urb.)TERHADAP GANGGUAN MEMORI SPASIAL PASCASTRES KRONIK
DWI CAHYANI RATNA S, Prof. dr. H. Soedjono Aswin, Ph.D.; dr. Rina Susilowati, Ph.D
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



182

Syamsuhidayat, S.S. & Hutapea, J.R. 1991 Inventaris Tanaman Obat Indonesia,
Departemen Kesehatan RI. Jakarta

Tang, W. & Eisenbrand, G. 1992. Chinese Drugs of Plant Origin: Chemistry,
Pharmacology, and Use in Traditional and Modern Medicine. Springer
Berlin Heidelberg

Tsigos, C. & Chrousos, G.P. 2002 Hypothalamic-pituitary-adrenal axis,
neuroendocrine factors and stress. J Psychosom Res 53(4):865-71

Udayabanu, M., Kumaran, D., Nair, R.U.,  Srinivas, P., Bhagat, N., Aneja, R. 2008
Nitric oxide associated with iNOS expression inhibits acetylcholinesterase
activity and induces memory impairment during acute hypobaric hypoxia.
Brain Res 1230:138–49

van Strien, N.M., Cappaert, N.L & Witter, M.P. 2009 The anatomy of memory: an
interactive overview of the parahippocampal-hippocampal network. Nat Rev
Neurosci 10:272-82

Vaynman, S., Ying, Z., Gomez-Pinilla, F. 2004 Hippocampal BDNF mediates the
efficacy of exercise on synaptic plasticity and cognition. Eur J Neurosci
20:2580-90

Wei, T., Chen, C., Hou, J., Xin, W. & Mori, A. 2000 Nitric oxide induces oxidative
stress and apoptosis in neuronal cells. Biochim Biophys Acta 1498(1):72–9

Xu, C.L., Qu, R., Zhang, J., Li, L.F. & Ma, S.P. 2013 Neuroprotective effects of
madecassoside in early stage of Parkinson’s disease induced by MPTP in rats.
Fitoterapia 90:112-8

Yamada, K. & Nabeshima, T. 2003 Brain-derived neurotrophic factor/TrkB signaling
in memory processes. J Pharmacol Sci 91:267-70

Yamada, K., Mizuno, M. & Nabeshima, T. 2002 Role for brain-derived neurotropic
factor in learning and memory. Life Sci 70 (2002):735-44

Yassa, M.A. & Stark, C.E.L. 2011 Pattern separation in the hippocampus:
hippocampus and memory. Trends Neurosci 34(10):515-25

Ying, S.-W., Futter, M., Rosenblum, K., Webber, M.J., Hunt, S.P., Bliss, T.P.V.,
et al. 2002 Brain-derived neurotrophic factor induces long-term potentiation
in intact adult hippocampus: requirement for ERK activation coupled to
CREB and upregulation of Arc synthesis. J Neurosci 22(5):1532-40

Zafir, A. & Banu, N. 2009 Modulation of in vivo oxidative status by exogenous
corticosterone and restraint stress in rats. Stress 12(2):167-77

Zainol, M., Abd-Hamid, A., Yusof, S. & Muse, R. 2003 Antioxidative activity and
total phenolic compounds of leaf, root and petiole of four accessions of
Centella asiatica (l.) urban. Food Chem 81(4):575-81

Zhang, K., Grady, C.J. & Tsapakis, E.M. 2004 Regulation of working memory by
dopamin D4 receptor in rats. J Neuropsychopharmacol 29:1648-55

Zhang, M., Hettiarachchy, N.S., Horax, R., Kannan, A., Praisoody, M. D. A.,
Muhundan, A. et al. 2011 Phytochemicals, antioxidant and antimicrobial
activity of Hibiscus sabdariffa, Centella asiatica, Moringa oleifera and
Murraya koenigii leaves. JMPR 5: 6672-80

Zhang, X., Wu, J., Dou, Y., Xia, B., Rong, W., Rimbach, G. et al. 2012 Asiatic acid
protects primary neurons against C2-ceramide-induced apoptosis. Eur J
Pharmacol 679(1-3):51-9

EFEK NEUROTROFIK DAN NEUROPROTEKTIF EKSTRAK ETANOL DAUN PEGAGAN (Centella
asiatica (L.).
Urb.)TERHADAP GANGGUAN MEMORI SPASIAL PASCASTRES KRONIK
DWI CAHYANI RATNA S, Prof. dr. H. Soedjono Aswin, Ph.D.; dr. Rina Susilowati, Ph.D
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



183

Zheng, C.J. & Qin, L.P. 2007 Chemical components of Centella asiatica and their
bioactivities. Chin J Integr Med 5(3):348-51

EFEK NEUROTROFIK DAN NEUROPROTEKTIF EKSTRAK ETANOL DAUN PEGAGAN (Centella
asiatica (L.).
Urb.)TERHADAP GANGGUAN MEMORI SPASIAL PASCASTRES KRONIK
DWI CAHYANI RATNA S, Prof. dr. H. Soedjono Aswin, Ph.D.; dr. Rina Susilowati, Ph.D
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/


