
 
 

89 
 

DAFTAR PUSTAKA 

 

 

Akiyama, H., Barger, S., Barnum, S., Bradt, B., Bauer, J., Cole, G.M., 2000. 

Inflammation and Alzheimer’s disease. Neurobiol. Aging 21: 383–421. 

Alvarez, A., Opazo, C., Alarcón, R., Garrido, J., Inestrosa, N.C., 1997 

Acetylcholinesterase promotes the aggregation of amyloid-β-peptide 

fragments by forming a complex with the growing fibrils. J. Mol. Biol. 

272:348–361. 

Alzheimer’s Association, 2015.  Alzheimer's disease facts and figures. Alzheimers 

Dement. 11(3):332-384. 

Ansari, M.A., Scheff, S.W., 2010. Oxidative stress in the progression of 

Alzheimer disease in the frontal cortex. J. Neuropathol. Exp. Neurol. 

69(2):155-167. 

Bear, M.F., Connors, B.W., Paradiso, M.A., 2016. Neuroscience: Exploring the 

brain. Fourth ed. Wolters Kluwer, Philadephia.  

Birben, E., Sahiner, U.M., Sackesen, C., Erzurum, S., Kalayci, O., 2012.  

Oxidative stres and antioxidant defense. World Allergy Organ. J. 5(1):9–

19. 

Bombi, L., Shim, I., Lee, H. and Hahm, D., 2011. Rehmannia glutinosa 

ameliorates scopolamine-induced learning and memory impairment in rats. 

J. Microbiol. Biotechnol. 21:874–883. 

Boni, U.D., Otvos, A., Scott, J.W., Crapper, D.R., 1976. Neurofibrillary 

degeneration induced by systemic aluminum. Acta Neuropathol. 

35(4):285–294. 

Cardoso, A., Magano, S., Marrana, F., Andrade, J.P., 2015. D-Galactose high-

dose administration failed to induce accelerated aging changes in 

neurogenesis, anxiety, and spatial memory on young male Wistar rats. 

Rejuvenation Res. 18(6):497-507. 

Caspersen, C., Wang, N., Yao, J., Sosunov, A., Chen, X., Lustbader, J.W., et al, 

2017. Mitochondrial A𝛽: a potential focal point for neuronal metabolic 

dysfunction in Alzheimer’s disease. FASEB J. 19(14):2040–2041 

Chang, L.W., Wenger, G.R., McMillan, D.E., Dyer, R.S., 1983. Species and 

strain comparison of acute neurotoxic effects of trimethyltin in mice and 

rats. Neurobehav. Toxicol. Teratol. 5:337–350. 

Charan, J., Katharina, N.D., 2013. How to calculate sample size in animal studies. 

J. Pharmacol. Pharmacother. 4(4):303-306. 

Chen, C., Li, X-H., Zhang, S., Tu, Y., Wang, Y-M., Sun, H.T., 2014. 7,8-

dihydroxyflavone ameliorates scopolamine-induced Alzheimer-like 

pathologic dysfunction. Rejuvenation Res. 17(3):249-54. 

Cui, X., Zuo, P., Zhang, Q., Li, X., Hu, Y., Long, J., et al., 2006. Chronic 

systemic d-galactose exposure induces memory loss, neurodegeneration, 

and oxidative damage in mice: Protective effects of R-alpha-lipoic acid. J. 

Neurosci. Res. 83:1584–1590. 

Cummings, J.L., 2004. Alzheimer’s disease. N. Engl. J. Med. 351:56–67. 

EFEK NEUROTOKSIKA TRIMETILTIN, SKOPOLAMIN, DAN KOMBINASI D-GALAKTOSA-ALUMINIUM
KLORIDA TERHADAP
MEMORI SPASIAL DAN KADAR ENZIM ANTIOKSIDAN HIPPOCAMPUS PADA TIKUS WISTAR 
DIAN RAHADIANTI, dr. Andreanyta Meliala, Ph.D, AIFM.; Dr.dr. Zaenal Muttaqien Sofro, Sport&amp;Circ.Med.AIFM
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

https://www.ncbi.nlm.nih.gov/pubmed/?term=Alzheimer%E2%80%99s%20Association%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3488923/


90 
 
 

 
 
 

 

Dam D.V., Deyn, P.P.D, 2006 Drug discovery in dementia: the role of rodent 

models. Nat. Rev. 5:956–970 

Deng, H.B., Cui, D.P., Jiang, J.M., Feng, Y.C., Cai, N.S., Li, D.D., 2003. 

Inhibiting effects of Achyranthes bidentata polysaccharide and Lycium 

barbarum polysaccharide on nonenzyme glycation in D-galactose induced 

mouse aging model. Biomed. Environ. Sci. 16(3):267-275. 

Devan, B.D., Magalis, C., McDonald, R.J., 2015. Hippocampal development and 

the dissociation of cognitive-spatial mapping from motor performance. 

F1000Research, 4:625. 

Di Giovanni, G., Shi, W., 2009. Effects of scopolamine on dopamine neurons in 

the substansia nigra: role of the pedunculopontine tegmental nucleus. 

SYNAPSE 63: 673-680.  

Ding, Q., Dimayuga, E., Keller, J.N., 2007. Oxidative damage, protein synthesis, 

and protein degradation in Alzheimer's disease. Curr. Alzheimer. Res. 

4(1):73-79. 

El-Sherbiny, D.A., Khalifa, A.E., Attia, A.S., Eldenshary, E.E-D.S., 2003. 

Hypericum perforatum extract demonstrates antioxidant properties against 

elevated rat brain oxidative status induced by amnestic dose of 

scopolamine. Pharmacol. Biochem. Behav. 76:525-533. 

Esler, W. P., and Wolfe, M. S., 2001. A portrait of Alzheimer secretases -new 

features and familiar faces.  Science, 293(5534):1449–1454. 

Florea, A.M., Splettstoesser, F., Dopp, E., Rettenmeier, A.W., Busselberg, D., 

2005. Modulation of intracellular calcium homeostasis by trimethyltin 

chloride in human tumour cells: neuroblastoma SY5Y and cervix 

adenocarcinoma HeLa S3. Toxicology, 216(1):1–8.  

Francis, P.T., Palmer, A.M., Snape, M., Wilcock, G.K., 1999. The cholinergic 

hypothesis of Alzheimer’s disease: review of progress. J. Neurol. 

Neurosurg. Psychiatry 66:137-147. 

Furuta, A., Price, D.L., Pardo, C.A., Troncoso, J.C., Xu, Z.S., Taniguchi, N., et al, 

1995. Localization of superoxide dismutases in Alzheimer's disease and 

Down's syndrome neocortex and hippocampus. Am. J. Pathol. 146(2): 

357–367. 

Gamblin, T.C., King, M.E., Kuret, J., Berry, R.W., Binder, L.I., 2000. Oxidative 

regulation of fatty acid-induced tau polymerization. Biochemistry 39(46): 

14203–14210. 

Gaoa, J., Hea, H., Jiang, W., Changa, X., Zhua, L., Luoa, F., et al, 2015. 

Salidroside ameliorates cognitive impairment in a d-galactose-induced rat 

model of Alzheimer’s disease. Behav. Brain Res. 293:27–33 

Garcia-Ayllon, M.S,, Small, D.H., Avila, J., Saez-Valero, J., 2011. Revisiting the 

role of acetylcholinesterase in Alzheimer’s disease: cross-talk with P-tau 

and beta-amyloid. Front. Mol. Neurosci. 4:1–9. 

Gasparova, Z., Stara, V., Janega, P., Navarova, J., Sedlackova, N., Mach, M., et 

al, 2014. Pyridoindole antioxidant-induced preservation of rat 

hippocampal pyramidal cell number linked with reduction of oxidative 

EFEK NEUROTOKSIKA TRIMETILTIN, SKOPOLAMIN, DAN KOMBINASI D-GALAKTOSA-ALUMINIUM
KLORIDA TERHADAP
MEMORI SPASIAL DAN KADAR ENZIM ANTIOKSIDAN HIPPOCAMPUS PADA TIKUS WISTAR 
DIAN RAHADIANTI, dr. Andreanyta Meliala, Ph.D, AIFM.; Dr.dr. Zaenal Muttaqien Sofro, Sport&amp;Circ.Med.AIFM
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



91 
 
 

 
 
 

 

stress yet without influence on cognitive deterioration in Alzheimer-like 

neurodegeneration. Neuro. Endocrinol. Lett. 35(6):454-462. 

Geddes, D.M., 2003. Susceptibility of hippocampal neuron to mechanically 

induced injury. Exp. Neurol. 184(1):420-427. 

Geloso, M.C., Corvino, V., Michetti, F., 2011. Trimethyltin-induced hippocampal 

degeneration as a tool to investigate neurodegenerative processes. 

Neurochem. Int. 58:729–738. 

Giergiel, M., Lopucki, M., Stachowicz, N., Kankofer, M., 2012. The influence of 

age and gender on antioxidant enzyme activities in humans and laboratory 

animals. Aging Clin. Exp. Res. 24 (6):561-569. 

Golde, T.E., Dickson, D. and Hutton, M., 2006. Filling the gaps in the a cascade 

hypothesis of Alzheimers disease. Curr. Alzheimer Res. 3:421-430. 

Goverdhan, P., Sravanthi, A., Mamatha, T., 2012. Neuroprotective effects of 

meloxicam and selegiline in scopolamine-induced cognitive impairment 

and oxidative stress. Int. J. Alzheimers Dis. 2012(ID974013):8.  

Greenstein, B., and Greenstein A., 2000. Color Atlas of Neuroscience: 

Neuroanatomy and Neurophysiology. Thieme. Stuttgart. 

Grivennikova, V.G., and Vinogradov, A.D., 2006. Generation of superoxide by 

the mitochondrial Complex I. Biochim. Biophys. Acta 1757(5-6):553–561. 

Guo, G.W., Wu, Y.L., Yang, X.H., Guo, L.N., Yang, Y.X., 1999. Effects of 

aluminum chloride on amyloid β-protein precursor and glial fibrillary 

acidic protein expression in rat cortex. Chin. J. Pharmacol. Toxicol. 13(3): 

227–230. 

Guyton, A.C., and Hall, J.E., 2012. Guyton and Hall Textbook of Medical 

Physiology. 12th ed. Saunders, Philadelphia   

Haider, S., Batool, Z., Ahmad, S., Siddiqui, R.A., Haleem, D.J., 2018. Walnut 

supplementation reverses the scopolamine-induced memory impairment 

by restoration of cholinergic function via mitigating oxidative stress in 

rats: a potential therapeutic intervention for age related neurodegenerative 

disorders. Metab. Brain Dis. 33(1):39-51. 

Haider, S., Tabassum, S., Perveen, T., 2016. Scopolamin-induced greater 

alterations in neurochemical profile and increased oxidative stress 

demonstrated a better model of dementia: A comparative study. Brain Res. 

Bull. 127:234-247. 

Han, K., Jia, N., Li, J., Yang, L., Min, L.-Q., 2013. Chronic caffein treatment 

reverses memory impairment and the expression of Brain BNDF and 

TrKB in the PS1/APP double transgenic mouse model of Azheimer’s 

disease. Mol. Med. Rep. 8:737-740. 

Hao, L., Huang, H., Gao, J., Marshall, C., Chen, Y., Xiao, M., 2014. The 

influence of gender, age, and treatment time on brain oxidative stress and 

memory impairment induced by D-galactose in mice. Neurosci. Lett. 

571:45-49. 

He, M.,  Liu, M.Y., Wang, S., Tang, Q.S., Yao, W.F., Zhao, H.S., Wei, M.J., 

2012.  Research on EGCG improving the degenerative changes of the 

EFEK NEUROTOKSIKA TRIMETILTIN, SKOPOLAMIN, DAN KOMBINASI D-GALAKTOSA-ALUMINIUM
KLORIDA TERHADAP
MEMORI SPASIAL DAN KADAR ENZIM ANTIOKSIDAN HIPPOCAMPUS PADA TIKUS WISTAR 
DIAN RAHADIANTI, dr. Andreanyta Meliala, Ph.D, AIFM.; Dr.dr. Zaenal Muttaqien Sofro, Sport&amp;Circ.Med.AIFM
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

https://www.ncbi.nlm.nih.gov/pubmed/?term=He%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23627134
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20MY%5BAuthor%5D&cauthor=true&cauthor_uid=23627134
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23627134
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tang%20QS%5BAuthor%5D&cauthor=true&cauthor_uid=23627134
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yao%20WF%5BAuthor%5D&cauthor=true&cauthor_uid=23627134
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=23627134
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wei%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=23627134


92 
 
 

 
 
 

 

brain in AD model mice induced with chemical drugs. Zhong. Yao. 

Cai. 35(10):1641-1644. 

Hebert, L.E., Weuve, J., Scherr, P.A., Evans, D.A., 2013. Alzheimer disease in the 

United States (2010–2050) estimated using the 2010 Census. Neurology 

80(19):1778–1783. 

Higgins, G.C., Beart, P.M., Shin, Y.S., Chen, M.J., Cheung, N.S., Nagley, P., 

2010. Oxidative stress: emerging mitochondrial and cellular themes and 

variations in neuronal injury. J. Alzheimers Dis.  20 (Suppl 2):S453-473. 

Hoang Yen, T.P., Ngoc Khoi, N., Phuoc-An, D., 2014. Downregulation of CREB 

expressions in trimethyltin-induced hippocampus caused memory 

dysfunction in mice. Bull. Env. Pharmacol. Life Sci. 3(4):145-153. 

Hua, X., Lei, M., Zhang, Y., Ding, J., Han, Q., Hu, G., Xiao, M., 2007. Long-term 

D-galactose injection combined with ovariectomy serves as a new rodent 

model for Alzheimer's disease. Life Sci. 24;80(20):1897-1905.  

Jantzen, P.T., Connor, K.E., DiCarlo, G., Wenk, G.L., Wallace, J.L., Rojiani, 

A.M., 2002. Microglial activation and beta-amyloid deposit reduction 

caused by a nitric oxide-releasing non steroidal anti-inflammatory drug in 

amyloid precursor protein plus presenilin-1 transgenic mice. J. Neurosci. 

22(6):2246-2254. 

Jung, E.Y., Lee, M.S., Ahn, C.J., Cho, S.H., Bae, H., Shim, I., 2013. The neuro 

protective effect of gugijihwang-tang on trimethyltin-induced memory 

dysfunction in the rat. Evid. Based Complement Alternat. Med. 2013(ID 

542081):6. 

Kang, J.Y., Park, S.K., Guo, T.J., Ha, J.S., Lee, D.S., Kim, J.M., et al, 2016. 

Reversal of trimethyltin-induced learning and memory deficits by 3,5-

dicaffeoylquinic acid. Oxid. Med. Cell. Longev. 2016(ID6981595):13.  

Kaur, R., Mehan, S., Khanna, D., Kalra, S., 2015. Ameliorative treatment with 

ellagic acid in scopolamine induced Alzheimer’s type memory and 

cognitive dysfunction in rats. Austin J. Clin. Neurol. 2(6):1053. 

Kaur, S., and Nehru, B., 2013. Alteration in glutathione homeostasis and oxidative 

stress during the sequelae of trimethyltin syndrome in rat brain. Biol. 

Trace. Elem. Res. 153(1-3):299-308. 

Kaur, S., Chhabra, R., Nehru, B., 2013. Ginkgo biloba extract attenuates 

hippocampal neuronal loss and cognitive dysfunction resulting from 

trimethyltin in mice. Phytomedicine 20:178–186 

Kassed, C.A., Butler, T.L., Patton, G.W., Demesquita, D.D., Navidomskis, M.T., 

Memet, S., et al, 2004. Injury-induced NF-kappaB activation in the 

hippocampus: implications for neuronal survival. FASEB. J. 18(6):723–

724. 

Kim, J., Yang, M., Son, Y., Jang, H., Kim, D., Kim, J., et al, 2014. Glial 

activation with concurrent up-regulation of inflammatory mediators in 

trimethyltin-induced neurotoxicity in mice. Acta Histochem. 116(8):1490-

1500.  

EFEK NEUROTOKSIKA TRIMETILTIN, SKOPOLAMIN, DAN KOMBINASI D-GALAKTOSA-ALUMINIUM
KLORIDA TERHADAP
MEMORI SPASIAL DAN KADAR ENZIM ANTIOKSIDAN HIPPOCAMPUS PADA TIKUS WISTAR 
DIAN RAHADIANTI, dr. Andreanyta Meliala, Ph.D, AIFM.; Dr.dr. Zaenal Muttaqien Sofro, Sport&amp;Circ.Med.AIFM
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

https://www.ncbi.nlm.nih.gov/pubmed/23627134
https://www.ncbi.nlm.nih.gov/pubmed/23627134
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaur%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23625697
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nehru%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23625697


93 
 
 

 
 
 

 

Kim, J.K., Choi, S.J., Bae, H., Kim, C.R., Cho, H.Y., Kim, Y.J., et al, 2011. 

Effects of methoxsalen from Poncirus trifoliata on acetylcholinesterase 

and trimethyltin-induced learning and memory impairment. Biosci 

Biotechnol Biochem. 75(10):1984-9. 

Kim, S.J., Ahn, J.W., Kim, H., Ha, H.J., Lee, S.W., Kim, H.K., et al, 2013. Two 

β-strands of RAGE participate in the recognition and transport of amyloid-

β peptide across the blood brain barrier. Biochem. Biophys. Res. Commun. 

439:252–257. 

Klinkenberg, I., Blokland, A., 2010. The validity of scopolamine as a 

pharmacological model for cognitive impairment: A review of animal 

behavioral studies. Nerosci. Biobehav. Rev.34:1307-1350. 

Koczyk, D., 1996. How does trimethyltin affect the barain: facts and hypotheses. 

Acta Neurobiol. Exp. 56:587-596.  

Lattanzi, W., Corvino, V., Di-Maria, V., Michetti, F., 2013. Gene expression 

profiling as a tool to investigate the molecular machinery activated during 

hippocampal neurodegeneration induced by trimethyltin (tmt) 

administration. Int. J. Sci. 14:16817-16835. 

Laurijssens, B., Aujard, F., Rahman, R., 2013. Animal models of Alzheimer’s 

disease and drug development. Drug Discov. Today Technol. 10(3):e319-

327.  

Liaquat, L., Ahmad, S., Sadir, S., Batool, Z., Khaliq, S., Tabassum, S., et al, 2017. 

Development of AD like symptoms following co-administration of AlCl3 

and D-gal in rats: A neurochemical, biochemical and behavioural study. 

Pak. J. Pharm. Sci. 30(Suppl 2):647-653.  

Little, A.R., Miller, D.B., Li, S., Kashon, M.L., O'Callaghan, J.P., 2012. 

Trimethyltin-induced neurotoxicity: Gene expression pathway analysis, q-

RT-PCR and immunoblotting reveal early effects associated with 

hippocampal damage and gliosis.  Neurotoxicol. Teratol. 34:72–82. 

Luo, Y., Niu, F., Sun, Z., Cao, W., Zhang, X., Guan, D., et al, 2009. Altered 

expression of Ab metabolism-associated molecules from D-

galactose/AlCl3 induced mouse brain. Mech. Ageing Dev. 130:248–252. 

Mailman, R.B., Krigman, M.R., Frye, G.D., Hanin, I., 1983. Effects of postnatal 

trimethyltin or triethyltin treatment on CNS catecholamine, GABA, and 

acetylcholine systems in the rat. J. Neurochem. 40(5):1423–1429. 

Malekzadeh, S., Edalatmanesh, M.A., Mehrabani, D., Shariati, M., 2017. Drugs 

induced Alzheimer’s disease in animal model. G.M.J. 6(3):185-196. 

Moumen, R., Ait-Oukhatar, N., Bureau, F., Fleury, C., Bouglé, D., Arhan, P., et 

al, 2001. Aluminium increases xanthine oxidase activity and disturbs 

antioxidant status in the rat. J. Trace Elem. Med. Biol. 15(2-3): 89–93. 

McCance, K.L., and Huether, S.E., 2014. Pathophysiology: The Biologic Basis 

for disease in Adults and Children. 7
th

 ed. Elsevier, Missouri. 

Middleton, F.A., Strick, P.L., 2000. Basal ganglia and cerebellar loops: motor and 

cognitive circuits. Brain. Res. Brain. Res. Rev. 31(2-3):236-50. 

EFEK NEUROTOKSIKA TRIMETILTIN, SKOPOLAMIN, DAN KOMBINASI D-GALAKTOSA-ALUMINIUM
KLORIDA TERHADAP
MEMORI SPASIAL DAN KADAR ENZIM ANTIOKSIDAN HIPPOCAMPUS PADA TIKUS WISTAR 
DIAN RAHADIANTI, dr. Andreanyta Meliala, Ph.D, AIFM.; Dr.dr. Zaenal Muttaqien Sofro, Sport&amp;Circ.Med.AIFM
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



94 
 
 

 
 
 

 

Mo, J.Q., Hom, D.G., Andersen, J.K., 1995. Decreases in protective enzymes 

correlate with increased oxidant damage in the ageing mouse brain. Mech. 

Ageing Dev. 81: 73-82. 

Moran, M.A., Mufson, E.J., Gomez-Ramos, P., 1993. Colocalization of 

cholinesterases with b-amyloid protein in aged and Alzheimer’s brain. 

Acta Neuropathol. 85:362–369. 

More, S.V., Kumar, H., Cho, D.-Y., Yun, Y.-S., Choi, D.-K., 2016. Toxin-

induced experimental models of learning and memory impairment. Int. J. 

Mol. Sci. 17: 1447. 

Murakami, K., Murata, N., Noda, Y., Tahara, S., Kaneko, T., Kinoshita, N., et al, 

2011. SOD1 (copper/zinc superoxide dismutase) deficiency drives 

amyloid 𝛽 protein oligomerization and memory loss inmousemodel of 

Alzheimer disease. J. Biol. Chem. 286(52): 44557–44568. 

Neha, Sodhi, R.K., Jaggi, A.S., Singh, N., 2014. Animal models of dementia and 

cognitive dysfunction.  Life Sci. J.  109 (14): 73–86. 

Nikonenko, A.G., Radenovic, L., Andjus, P.R., Skibo,G.G., 2009. Structural 

feature of ischemic damage in the hippocampus. Anat. Rec. 292: 1914-

1921.  

Nilsberth, C., Kostyszyn, B., Luthman, J., 2002. Changes in APP, PS1 and other 

factors related to Alzheimer's disease pathophysiology after trimethyltin-

induced brain lesion in the rat. Neurotox. Res. 4: 625-636 

Nunomura, A., Perry, G., Aliev, G., Hirai, K., Takeda, A., Balraj, E.K., et al, 

2001. Oxidative damage is the earliest event in Alzheimer disease. J. 

Neuropathol. Exp. Neurol. 60(8):759-767. 

Ohba, T., Yoshino, Y., Ishisaka, M., Abe, N., Tsuruma, K., Shimazawa, M., et al, 

2015. Japanese Huperzia serrata extract and the constituent, huperzine A, 

ameliorate the scopolamine-induced cognitive impairment in mice. Biosci. 

Biotechnol. Biochem. 79(11):1838–1844.  

Park, S.K., Jin, D.E., Park, C.H., Seung, T.W., Guo, T.J., Song, J.W., et al, 2015.  

Ameliorating effects of ethyl acetate fraction from onion (Allium cepa L.) 

flesh and peel in mice following trimethyltin-induced learning and 

memory impairment. Food Res. Int. 75:53–60. 

Plassman, B.L., Langa, K.M., Fisher, G.G., Heeringa, S.G., Weir, D.R., Ofstedal, 

M.B., et al, 2007. Prevalence of dementia in the United States: The Aging, 

Demographics, and Memory Study. Neuroepidemiology 29(1–2):125–32. 

Querfurth, H. W., and LaFerla, F. M., 2001. Alzheimer’s disease. N. Engl. J. Med. 

362(4): 329–344. 

Quiroz-Baez, R., Rojas, E., and Arias, C., 2009. Oxidative stress promotes JNK-

dependent amyloidogenic processing of normally expressed human APP 

by differential modification of 𝛼-, 𝛽- and 𝛾-secretase expression. 

Neurochem. Int. 55 (7): 662–670. 

Qusti, S.Y., Elsawi, N., Albatati, R.S., Shaker, S.A., 2017. A pioneer study on the 

inflammatory activities of copper (I)-Nicotinate complex against 

Alzheimer disease. Int. J. Pharm. Res. 6(3):56-70. 

EFEK NEUROTOKSIKA TRIMETILTIN, SKOPOLAMIN, DAN KOMBINASI D-GALAKTOSA-ALUMINIUM
KLORIDA TERHADAP
MEMORI SPASIAL DAN KADAR ENZIM ANTIOKSIDAN HIPPOCAMPUS PADA TIKUS WISTAR 
DIAN RAHADIANTI, dr. Andreanyta Meliala, Ph.D, AIFM.; Dr.dr. Zaenal Muttaqien Sofro, Sport&amp;Circ.Med.AIFM
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



95 
 
 

 
 
 

 

Reddy, P.H., 2017. A Critical assessment of research on neurotransmitters in 

Alzheimer’s disease. J. Alzheimers Dis. 57:969-974. 

Rehman, S.U., Shah, S.A., Ali, T., Chung, J., Kim, M.O., 2017. Anthocyanins 

reversed D-Galactose-induced oxidative stress and neuroinflammation 

mediated cognitive impairment in adult rats. Mol. Neurobiol. 54:255–271. 

Reynolds, A., Laurie, C., Mosley, R.L., Gendelman, H.E., 2007.  Oxidative stress 

and the pathogenesis of neurodegenerative disorders. Int. Rev. Neurobiol. 

82(7): 297–325. 

Riedel, G., Kang, S., Choi, D., Platt, B., 2009. Scopolamine-induced deficits in 

social memory in mice: Reversal by donepezil. Behav. Brain Res. 204: 

217–225. 

Rizzi, L., Rosset, I., Roriz-Cruz, M., 2014. Global epidemiology of dementia: 

Alzheimer’s and vascular types. Biomed. Res. Int. 2014 (ID 908915): 8  

Robertson, D.G., Gray, R.H., de la Iglesia, F.A, 1987. Quantitative assessment of 

trimethyltin induced pathology of the hippocampus. Toxicol. Pathol. 15: 

(1):7-17. 

Rocca, W.A., Petersena, R.C., Knopman, D.S., Hebert, L.E., Evans, D.A., Hall, 

K.S., et al, 2011. Trends in the incidence and prevalence of Alzheimer’s 

disease, dementia, and cognitive impairment in the United States. 

Alzheimers Dement. 7(1): 80–93.  

Ropper, A.H., and Brown, R.H., 2005. Adams and Victor’s Principle of 

Neurology. McGraw-Hill. New York. 

Sadigh-Eteghad, S., Majdi, A., McCann, S.K., Mahmoudi, J., Vafaee, M.S., 

Macleod, M.R., 2017. D-Galactose-induced brain ageing model: A 

systematic review and meta-analysis on cognitive outcomes and oxidative 

stress indices. PLoS One 12(8): e0184122. 

Safar M.M., Arab, H.H., Rizk, S.M., El-Maraghy, 2016. Bone marrow-derived 

endothelial progenitor cells protect against scopolamine 

inducedAlzheimer-like pathological aberrations. Mol Neurobiol. 

53(3):1403-1418. 

Sakhale, M.H., Soleimani, M., Pirhajati, V., Asl, S.S., Madjd, Z., Mehdizadeh, 

M., 2016. Coenzyme Q10 ameliorates trimethyltin chloride neurotoxicity 

in experimental model of injury in dentate gyrus of hippocampus: a 

histopathological and behavioral study. Iran Red. Crescent Med. J. 

18(8):e30297. 

Schifilliti, D., Santamaria, L.B., Rosa, G., Di Nino, G., Mandal, P.K., Fodale, V., 

2010. Cholinergic central system, Alzheimer’s disease, and anesthetics 

liaison: A vicious circle?. J. Alzheimers Dis.  22: 35–41.  

Shen, C., Chen, Y., Liu, H., et al., 2008. Hydrogen peroxide promotes A𝛽 

production through JNK-dependent activation of 𝛾-secretase. J. Biol. 

Chem. 283 (25): 17721– 17730. 

Song, X., Bao, M., Li, D., Li, Y.M., 1999. Advanced glycation in D-galactose 

induced mouse aging model. Mech. Ageing Dev. 108: 239–251. 

EFEK NEUROTOKSIKA TRIMETILTIN, SKOPOLAMIN, DAN KOMBINASI D-GALAKTOSA-ALUMINIUM
KLORIDA TERHADAP
MEMORI SPASIAL DAN KADAR ENZIM ANTIOKSIDAN HIPPOCAMPUS PADA TIKUS WISTAR 
DIAN RAHADIANTI, dr. Andreanyta Meliala, Ph.D, AIFM.; Dr.dr. Zaenal Muttaqien Sofro, Sport&amp;Circ.Med.AIFM
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



96 
 
 

 
 
 

 

Sultana, R., Piroddi, M., Galli, F., Butterfield, D.A., et al, 2008. Protein level and 

activity of some antioxidant enzymes in hippocampus of subjects with 

amnestic mild cognitive impairment. Neurochem. Res. 33:2540-2546. 

Ullaha, F., Alia, T., Ullah, N., Kim, M.O., 2015. Caffeine prevents d-galactose-

induced cognitive deficits, oxidative stress, neuroinflammation and 

neurodegeneration in the adult rat brain. Neurochem. Int. 90: 114–124.  

Wang, Y., Kan, H., Yin, Y., et al, 2014. Protective effects of ginsenoside Rg1 on 

chronic restraint stress induced learning and memory impairments in male 

mice. Pharmacol. Biochem. Behav. 120:73–81. 

Wu, D.M., Lu, J., Zheng, Y.L., Zhou, Z., Shan, Q., Ma, D.F., 2008. Purple sweet 

potato color repairs d-galactose-induced spatial learning and memory 

impairment by regulating the expression of synaptic proteins. Neurobiol. 

Learn. Mem. 90(1):19-27. 

Wu, Y.-Y., Wang, X., Tan, L., Liu, D., Liu, X.-H., Wang, Q., 2013. Lithium 

attenuates scopolamine-induced memory deficits with inhibition of GSK-

3β and preservation of postsynaptic components. J. Alzheimers Dis. 

37:515–527. 

Xu, P., Wang, K., Lu, C., Dong, L., Gao, L., Yan, M., et al, 2017. The protective 

effect of lavender essential oil and its main component linalool against the 

cognitive deficits induced by D-Galactose and aluminum trichloride in 

mice. J. Evid. Based Complementary Altern. Med. 2017(ID 7426538):11. 

Xu, Q.Q., Xu, Y.J., Yang, C., Tang, Y., Li, L., Cai, H.B., 2016. Sodium 

tanshinone IIA sulfonate attenuates scopolamine-induced cognitive 

dysfunctions via improving cholinergic system. Biomed. Res. Int. 2016 (ID 

9852536): 9. 

Xiao, F., Li, X.-G., Zhang, X.-Y., Hou, J.-D., Lin, L.-F., Gao, Q., Luo, H.-M., 

2011. Combined administration of D-galactose and aluminium induces 

Alzheimer-like lesions in brain. Neurosci. Bull.  27(3): 143–155.  

Yuliani, S., Mustofa, Partadiredja, G., 2017. Turmeric (Curcuma longa L.) extract 

may prevent the deterioration of spatial memory and the deficit of 

estimated total number of hippocampal pyramidal cells of trimethyltin-

exposed rats. Drug Chem. Toxicol. 25:1-10. 

Yoo, C.I., Kim, Y., Jeong, K.S., Sim, C.S., Choy, N., Kim, J., Eum, J.B., 

Nakaiama, Y., Endo, Y., Kim, Y.J., 2007. A case of acute organotin 

poisoning. J. Occup. Health 49: 305–310. 

Zhang, Y., Pi, Z., Song, F., Liu, Z., 2016. Ginsenosides attenuate D-Galactose- 

and AlCl3- induced spatial memory impairment by restoring the 

dysfunction of the neurotransmitter systems in the rat model of 

Alzheimer's disease. 

Zhao, Y., and Zhao, B., 2013. Oxidative stress and the pathogenesis of 

Alzheimer’s disease.  Oxid. Med. Cell. Longev. 2013(ID316523):1. 

 

 

 

EFEK NEUROTOKSIKA TRIMETILTIN, SKOPOLAMIN, DAN KOMBINASI D-GALAKTOSA-ALUMINIUM
KLORIDA TERHADAP
MEMORI SPASIAL DAN KADAR ENZIM ANTIOKSIDAN HIPPOCAMPUS PADA TIKUS WISTAR 
DIAN RAHADIANTI, dr. Andreanyta Meliala, Ph.D, AIFM.; Dr.dr. Zaenal Muttaqien Sofro, Sport&amp;Circ.Med.AIFM
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/


