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ABSTRACT

BACKGROUND AND OBJECTIVE: Impaired learning and memory are the complications of Parkinson's disease.
Moreover, estrogen reduction during menopause may impair memory. Given that genistein has neuroprotective and
estrogen effects, this study aimed to investigate the effect of genistein on learning and memory of ovariectomized rat
model of Parkinson’s disease.

METHODS: In this experimental study, 48 female Wistar rats were divided into six groups of eight, including a
Parkinsonism group receiving dimethyl sulfoxide solvent, four ovariectomized groups of rats with Parkinson’s disease
receiving dimethyl sulfoxide solvent, genistein (10 mg/kg), tamoxifen (20 mg/kg), and a mixture of genistein (10
mg/kg) and tamoxifen (20 mg/kg) as pre-treatment for a week, as well as a control group. Nigrostriatal pathway was
destroyed by 8 pg of 6-hydroxy-dopamine. Learning and spatial memory were evaluated by Morris water maze test.
FINDINGS: In training and assessment stages, there was a significant difference between the control group and the
Parkinsonism and ovariectomized-Parkinsonism groups (p<0.0001). The mean times the ovariectomized-Parkinsonism
and Parkinsonism groups remained in the target quadrant were 4.21+0.26 s and 5.94+0.61 s, respectively, which was
less compared to the control group (12.15+0.33). In addition, ovariectomy prolonged acquisition (p=0.002) and reduced
probe testing time (p=0.034) in the rats with Parkinson's disease. The genistein group spent more time in the target
quadrant compared to the group receiving genistein and tamoxifen (11.85+0.46 s vs. 6.37+0.86 s, respectively;
p=0.0001).

CONCLUSION: The results showed that genistein improves spatial learning and memory in the ovariectomized rat
model of Parkinson’s disease.

KEY WORDS: Genistein, Learning, Memory, Ovariectomy, Parkinson.

Please cite this article as follows:
Arbabi E, Talaei SAR, Hamidi GA, Azami A, Afsordeh N, Salami M. The Effect of Genistein on Spatial Memory in
Ovariectomized Rat Model of Parkinson’s Disease. J Babol Univ Med Sci. 2015;18(5):44-52.

*Corresponding author: M. Salami (PhD)

Address: Physiology Research Center, Kashan University of Medical Sciences, Boulevard Ghotb Ravandi, Kashan, I.R.Iran
Tel: +98 31 55621157

Email: Salami-m@kaums.ac.ir


http://dx.doi.org/10.22088/jbums.18.5.44
https://dor.isc.ac/dor/20.1001.1.15614107.1395.18.5.7.9

[ DOR: 20.1001.1.15614107.1395.18.5.7.9 ]

[ DOI: 10.22088/jbums.18.5.44

WD Cudigusd)l 10 oyleis /ﬂ,mm 09 ¢ bl (S pole oISl dloxe

OWKen o oLyl t ol o (glo oo (olad didls i L6

References

1.Galvan A, Wichmann T. Pathophysiology of parkinsonism. NIH Public Access.2008; 119(7): 1459-74.

2.Aarsland D, Bronnick K, Fladby T. Mild cognitive impairment in Parkinson's disease. Curr Neurol Neuros Rep.2011;
11(4): 371-8.

3.Lau YS, Patki G, Das-Panja K, Le WD, Ahmad SO. Neuroprotective effects and mechanisms of exercise in a chronic
mouse model of Parkinson's disease with moderate neurodegeneration. Eur j neuros.2011;33(7): 1264-74.

4.Hu LF, Lu M, Tiong CX, Gavin S, Dawe, Gang Hulin-Song Bian Neuroprotective effects of hydrogen sulfide on
Parkinson's disease rat models. Aging Cell.2010; 9(2): 135-46.

5.Gale SK, Sclafani A. Comparison of ovarian and hypothalamic obesity syndromes in the female rat: effects of diet
palatability on food intake and body weight. J comp physiol psychol.1977; 91(2): 381-92.

6.Brzezinski A, Debi A. Phytoestrogens: the "natural” selective estrogen receptor modulators?. Eur J obstet gynecol
reproduct biol.1999;85(1): 47-51.

7.Huang YH, Zhang QH. Genistein reduced the neural apoptosis in the brain of ovariectomised rats by modulating
mitochondrial oxidative stress. British J nutrit.2010; 104(9): 1297-303.

8.0gawara H, Akiyama T, Watanabe S, I1to N, Kobori M, Seoda Y. Inhibition of tyrosine protein kinase activity by
synthetic isoflavones and flavones. J Antibiot.1989; 42(2): 340-3.

9.Setchell KD, Zimmer-Nechemias L, Cai J, Heubi JE. Exposure of infants to phyto-oestrogens from soy-based infant
formula. Lancet.1997; 350(9070): 23-7.

10.12.An J, Tzagarakis-Foster C, Scharschmidt TC, Lomri N,Leitman DC. Estrogen receptor beta-selective
transcriptional activity and recruitment of coregulators by phytoestrogens. J biol chem.2001;276(21): 17808-14.
11.Adlercreutz H. Phytoestrogens. State of the art. Environm toxicol pharmacol.1999; 7(3): 201-7.

12.Arjmandi BH. The role of phytoestrogens in the prevention and treatment of osteoporosis in ovarian hormone
deficiency. J Ame Coll Nut.2001;20(5): 398-402.

13.Santti R, Mékeld S, Strauss L, Kostian ML. Phytoestrogens: potential endocrine disruptors in males. Toxicol indust
health.1998;14(1-2): 223-37.

14.Wiener C, Fauci A, Braunwald E. Harrisons principles of internal medicine self-assessment and board review. 18th
ed. McGraw Hill Professional; 2012.

15.Hawkins MB, Thornton JW, Crews D,James K,Skipper, Dotte A, Thomas P. ldentification of a third distinct
estrogen receptor and reclassification of estrogen receptors in teleosts. Proc Nati Acad Sci U S A. 2000; 97(20): 10751-6.
16.Wimalawansa SJ. Nitroglycerin therapy is as efficacious as standard estrogen replacement therapy (Premarin) in
prevention of oophorectomy-induced bone loss: a human pilot clinical study. J bone miner res.2000; 15(11): 2240-4.
17.Wang TT, Sathyamoorthy N, Phang JM. Molecular effects of genistein on estrogen receptor mediated pathways.
Carcinogenesis.1996; 17(2): 271-5.

18.Shen ZL, Dodge MR, Kahn H, Ballarini R,Eppell SJ. Stress-strain experiments on individual collagen fibrils.
Biophys J.2008; 95(8): 3956-63.

19.Liu LX, Chen WF, Xie JX, Wong MS. Neuroprotective effects of genistein on dopaminergic neurons in the mice
model of Parkinson's disease. Neurosc res.2008; 60(2): 156-61.

20.Baluchnejadmojarad T, Roghani M, Nadoushan MR, Bagheri M. Neuroprotective effect of genistein in 6-
hydroxydopamine hemi-parkinsonian rat model. Phytothe res.2009; 23(1): 132-5.

21.Sarkaki A, Badavi M, Aligholi H,Zand Moghaddam A. Preventive effects of soy meal (+/- isoflavone) on spatial
cognitive deficiency and body weight in an ovariectomized animal model of Parkinson's disease. Pakistan J Biol
Sci.2009; 12(20): 1338-45.

22.Paxinos GaCW, 5th ed. The rat brain in stereotaxic coordinates. Elsevier: Academic press; 2004.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Le%20WD%5BAuthor%5D&cauthor=true&cauthor_uid=21375602
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmad%20SO%5BAuthor%5D&cauthor=true&cauthor_uid=21375602
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ito%20N%5BAuthor%5D&cauthor=true&cauthor_uid=2538411
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kobori%20M%5BAuthor%5D&cauthor=true&cauthor_uid=2538411
http://www.ncbi.nlm.nih.gov/pubmed/?term=Seoda%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=2538411
http://www.ncbi.nlm.nih.gov/pubmed/?term=Heubi%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=9217716
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lomri%20N%5BAuthor%5D&cauthor=true&cauthor_uid=11279159
http://www.ncbi.nlm.nih.gov/pubmed/?term=Leitman%20DC%5BAuthor%5D&cauthor=true&cauthor_uid=11279159
http://www.ncbi.nlm.nih.gov/pubmed/?term=Skipper%20JK%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dotte%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Thomas%20P%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ballarini%20R%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eppell%20SJ%5Bauth%5D
https://www.researchgate.net/profile/Man-Sau_Wong
http://ascidatabase.com/author.php?author=A.%20Zand&last=Moghaddam
http://dx.doi.org/10.22088/jbums.18.5.44
https://dor.isc.ac/dor/20.1001.1.15614107.1395.18.5.7.9

[ DOR: 20.1001.1.15614107.1395.18.5.7.9 ]

[ DOI: 10.22088/jbums.18.5.44

J Babol Univ Med Sci; 18(5); May 2016
The Effect of Genistein on Spatial Memory of Rat; E. Arbabi, et al

23.Kinney JW, Starosta G, Crawley JN. Central galanin administration blocks consolidation of spatial learning.
Neurobiol learn mem.2003; 80(1): 42-54.

24.Tamtaji O, Taghizadeh M, Takhtfiroozeh S,Talaei S. The Effect of Elaeagnus Angustifolia Water Extract on
Scopolamine-Induced Memory Impairment in Rats. Univ Med Sci Zanjan. 2014; 22(95): 101-11.[In Persian].
25.Morris RG. Spatial localization does not require the presence of local cues. Learn motivat.1981; 12(2): 239-60.
26.Suemoto T, Okamura N, Shiomitsu T,Suzuki M,Akatsu H,Yamamoto T,et al. In vivo labeling of amyloid with BF-
108. Neurosci Res.2004; 48(1): 65-74.

27.Williams A, Gill S, Varma T,Jenkinson C,Quinn N, Mitchell R, et al. Deep brain stimulation plus best medical
therapy versus best medical therapy alone for advanced Parkinson's disease (PD SURG trial): a randomised, open-label
trial. Lancet Neurol.2010; 9(6): 581-91.

28.Soto-Otero R, Méndez-Alvarez E, Hermida-Ameijeiras A, Maria Mufioz-Patifio A Labandeira-Garcia J.
Autoxidation and Neurotoxicity of 6-Hydroxydopamine in the Presence of Some Antioxidants. J neurochem.2000;
74(4): 1605-12.

29.De Leonibus E, Pascucci T, Lopez S, Oliverio A, Amalric M, Mele A. Spatial deficits in a mouse model of
Parkinson disease. Psychopharmacology. 2007; 194(4): 517-25.

30.Azizi-Malekabadi H, Hosseini M, Saffarzadeh F, Karami R,Khodabandehloo F. Chronic treatment with the nitric
oxide synthase inhibitor, L-NAME, attenuates estradiol-mediated improvement of learning and memory in
ovariectomized rats. Clinics.2011; 66(4): 673-9.

31.Fukui K, OMOI NO, Hayasaka T, S Suzuki, Kouichi BE, Urano SH .Cognitive impairment of rats caused by
oxidative stress and aging, and its prevention by vitamin E. Ann New York Acad Sci.2002; 959(1): 275-84.
32.Pourganji M, Hosseini M, Soukhtanloo M, Zabihi H, Al-reza Hadjzadeh M. Protective Role of Endogenous Ovarian
Hormones Against Learning and Memory Impairments and Brain Tissues Oxidative Damage Induced by
Lipopolysaccharide. Iran Red Crescent Med J.2014; 16(3):13954.

33.Elsabagh S, Hartley DE, File SE. Cognitive function in late versus early postmenopausal stage. Maturitas.2007;
56(1): 84-93.

34.Bagheri M, Joghataei MT, Mohseni S,Roghani M.Genistein ameliorates learning and memory deficits in amyloid
beta(1-40) rat model of Alzheimer's disease. Neurobiol learn mem.2011; 95(3): 270-6.

35.Bhutada P, Mundhada Y, Bansod K,Tawari S,Mundhada D,Dixit P, et al. Ameliorative effect of quercetin on
memory dysfunction in streptozotocin-induced diabetic rats. Neurobiol learn mem.2010; 94(3): 293-302.

36.Tee MK, Rogatsky I, Tzagarakis-Foster C, Cvoro A,Jinping An, Christy RJ, et al. Estradiol and selective estrogen
receptor modulators differentially regulate target genes with estrogen receptors a and . Molecul biol cell.2004; 15(3):
1262-72.

37.Blum-Degen D, Haas M, Pohli S,Harth R,R6mer W,Riederer P, et al. Scavestrogens protect IMR 32 cells from
oxidative stress-induced cell death. Toxicol appl pharmacol.1998; 152(1): 49-55.

38.Lee Y-B, Lee HJ, Won MH, , Hwang IK- Kang TCh,Lee JY,et al. Soy isoflavones improve spatial delayed
matching-to-place performance and reduce cholinergic neuron loss in elderly male rats. J nutri.2004; 134(7): 1827-31.
39.Pan Y, Anthony M, Clarkson TB. Effect of estradiol and soy phytoestrogens on choline acetyltransferase and nerve
growth factor mRNAs in the frontal cortex and hippocampus of female rats. Experim Biol Med.1999; 221(2): 118-25.
40.Jayagopal V, Albertazzi P, Kilpatrick ES, Elaine M, Warth H, Paul E, et al. Beneficial effects of soy phytoestrogen
intake in postmenopausal women with type 2 diabetes. Diabetes Care.2002; 25(10): 1709-14.

41.Liang HW, Qiu SF, Shen J, Li-Na Sun, Jing-Ye Wang, lain C, et al. Genistein attenuates oxidative stress and
neuronal damage following transient global cerebral ischemia in rat hippocampus. Neurosci lett.2008; 438(1): 116-20.


http://www.zums.ac.ir/journal/search.php?slc_lang=en&sid=1&auth=Talaei
https://www.researchgate.net/profile/Hiroyasu_Akatsu2
https://www.researchgate.net/profile/Takayuki_Yamamoto6
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jenkinson%20C%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Quinn%20N%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mitchell%20R%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oliverio%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17619858
http://www.ncbi.nlm.nih.gov/pubmed/?term=Amalric%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17619858
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mele%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17619858
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karami%20R%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Khodabandehloo%20F%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zabihi%20H%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hadjzadeh%20MA%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Roghani%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21144907
https://www.researchgate.net/profile/Pankaj_Dixit
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cvoro%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=An%20J%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Christy%20RJ%5Bauth%5D
http://jn.nutrition.org/search?author1=In+Koo+Hwang&sortspec=date&submit=Submit
http://jn.nutrition.org/search?author1=Tae-Cheon+Kang&sortspec=date&submit=Submit
http://jn.nutrition.org/search?author1=Jae-Yong+Lee&sortspec=date&submit=Submit
http://dx.doi.org/10.22088/jbums.18.5.44
https://dor.isc.ac/dor/20.1001.1.15614107.1395.18.5.7.9

[ DOR: 20.1001.1.15614107.1395.18.5.7.9 ]

[ DOI: 10.22088/jbums.18.5.44

WD Cudigusd)l 10 oyleis /ﬂ,mm 09 ¢ bl (S pole oISl dloxe

OWKen o oLyl t ol o (glo oo (olad didls i L6

42.Kish SJ, Morito C, Hornykiewicz O. Glutathione peroxidase activity in Parkinson's disease brain. Neurosc lett.1985;
58(3): 343-6.

43.Zheng H, Kangas L, Harkénen PL. Comparative study of the short-term effects of a novel selective estrogen
receptor modulator, ospemifene, and raloxifene and tamoxifen on rat uterus. J stero biochemi molecul biol.2004; 88(2):
143-56.

44 McMillan PJ, LeMaster AM, Dorsa DM. Tamoxifen enhances choline acetyltransferase mMRNA expression in rat
basal forebrain cholinergic neurons. Molecul bra res.2002; 103(1): 140-5.

45.Dluzen DE. Neuroprotective effects of estrogen upon the nigrostriatal dopaminergic system. J neurocytol.2000;
29(5-6): 387-99.

46.Dluzen DE, Mcdermott JL. Estrogen, Anti-Estrogen, and Gender. Ann New York Acad Sci.2002; 965(1): 136-56.
47.Cyr M, Ghribi O, Thibault C, Morissette M, Landry M, Di Paolo T. Ovarian steroids and selective estrogen receptor
modulators activity on rat brain NMDA and AMPA receptors. Brain Res Rev.2001; 37(1): 153-61.

48.0'Neill K, Chen S, Diaz Brinton R. Impact of the selective estrogen receptor modulator, tamoxifen, on neuronal
outgrowth and survival following toxic insults associated with aging and Alzheimer's disease. Experiment neurol.
2004; 188(2): 268-78.

49.Bagheri M. Neuroprotective Effect of Genistein: Studies in Rat Models of Parkinson’s and Alzheimer’s Disease.
Linkdping Univ Med Dissert. 2012;1288: 1-72.

50.Baluchnejadmojarad T, Roghani M, Mafakheri M. Neuroprotective effect of silymarin in 6-hydroxydopamine hemi-
parkinsonian rat: involvement of estrogen receptors and oxidative stress. Neurosci Lett. 2010; 480(3): 206-10.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Morissette%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11744083
http://www.ncbi.nlm.nih.gov/pubmed/?term=Landry%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11744083
http://www.ncbi.nlm.nih.gov/pubmed/?term=Di%20Paolo%20T%5BAuthor%5D&cauthor=true&cauthor_uid=11744083
http://dx.doi.org/10.22088/jbums.18.5.44
https://dor.isc.ac/dor/20.1001.1.15614107.1395.18.5.7.9
http://www.tcpdf.org

