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ABSTRACT

BACKGROUND AND OBJECTIVE: The use of antioxidants has been considered for the prevention and
treatment of ischemic complications, particularly in the brain. Previous study showed a reduction in cell death in
brain ischemia before and after treatment with antioxidants. The aim of this study was to investigate the effect of
olive oil on Temporal cortical cell death following ischemia reperfusion injury.

METHODS: This study was performed on 21 adult male BALB/c mice (35-40 g). Experimental design includes
three groups: intact group (n=7), ischemic control (n=7), treatment groups with olive oil (n=7). The mice treated
with olive oil (180 micro liter) as pre- treatment for a week. Then, ischemia in temporal cortex lob induced by
common carotid artery occlusion (for 15 minutes) and following the reduction in inflammation (a week), the mice
post-treated with olive oil. Nissl staining applied to counting necrotic cells and Tunnel kit was used to quantify
apoptotic cell death in temporal cortex lob.

FINDINGS: There was a significant increase in cell death in temporal cortex lob in ischemic samples in compared
to control group (30-35 cells increased in treatment group compared to ischemia group) (p<0.05). There was a
significant decrease in cell death rate in treatment group in compared to ischemia group (50-55 cells decreased in
ischemia group compared to control group) (p<0.05).

CONCLUSION: Our findings showed that olive oil consumption significantly reduced cell death following

ischemia reperfusion injury.

KEY WORDS: Temporal cortex, Ischemia-reperfusion, Mice, Neuroprotective effect, Olive oil.

"Corresponding Author;
Address: Cellular and Molecular Research Center, Tehran University of Medical Sciences, Tehran, Iran
Tel: +98 21 86704720

E-mail: mansourehsoleimani @ gmail.com


https://dor.isc.ac/dor/20.1001.1.15614107.1391.14.5.7.1

[ DOR: 20.1001.1.15614107.1391.14.5.7.1 ]

AR )9;)4{.;/ B o,loss /wm))lqc% 09> “'Lb u‘g“")’ psle olRusly alee

OWlSen g Gloj sacme ¢ Jlygnad (uSS)98" slo (19,95 y2 (1905 (9, U

References

1. Bedard AC, Nichols S, Barbosa JA, Schachar R, Logan GD, Tannock R. The development of selective inhibitory
control across the life span. Dev Neuropsychol 2002;21(1):93-111.

2. Silva-Gomez AB, Rojas D, Juarez I, Flores G. Decreased dendritic spine density on prefrontal cortical and
hippocampal pyramidal neurons in postweaning social isolation rats. Brain Res 2003;983(1-2):128-36.

3. Noroozian M, Lotfi J, Ghassemzadeh H, Emami H, Mehrabi Y. Academic achievement and learning abilities in left
handers: guilt or gift? Cortex 2002;38(5):779-85.

4. Nussmeier NA. A review of risk factors for adverse neurologic outcome after cardiac surgery. J Extra Corpor
Technol 2002;34(1):4-10.

5. Wityk RJ, Glodsborough MA, Hillis A, et al. Diffusion- and perfusion-weighted brainmagnetic resonance imaging in
patients with neurologic complications after cardiac surgery. Arch Neurol 2001;58(4):571-6.

6. Conley MJ, Ely RL, Kisslo J, Lee KL, McNeer JF, Rosati RA. The prognostic spectrum of left main stenosis.
Circulation 1978;57(5):947-52.

7. Hadjinikolaou L. Kotidis K. Galinanes M. Relationship between reduced elasticity of extracardiac vessels and left
main stem coronary artery disease. Eur Heart J 2004;25(6):508-513.

8. Bernard SA, Gray TW, Buist MD, et al. Treatment of comatose survivors of out-of hospital cardiac arrest with
induced hypothermia. N Engl J Med 2002;346(8):557-63.

9. Doyle KP, Simon RP, Stenzel-Poore MP. Mechanisms of ischemic brain damage. Neuropharmacology
2008,55(3):310-8.

10. Huang L, Chen N, Ge M, Zhu Y, Guan S, Wang JH. Ca2+ and acidosis synergistically lead to the dysfunction of
cortical GABAergic neurons during ischemia. Biochem Biophys Res Commun 2010;394(3):709-14.

11. Simonova Z, Sterbova K, Brozek G, et al. Postnatal hypobaric hypoxia in rats impairs water maze learning and
morphology of neurones and macroglia in cortex and hippocampus. Behav Brain Res 2003;141(2):195-205.

12. Weglicki WB, Dickens BF, Mak IT. Enhanced lysosomal phospholipid degradation and lysosphospholipid
production due to free radicals. Biochem Biophys Res Commun 1984;124(1):229-35.

13. Stoneham M, Goldacre M, Seagroatt V, Gill L. Olive oil, diet and colorectal cancer: an ecological study and a
hypothesis. J Epidemiol Comm Health 2000;54(10):756-60.

14. Perez-Jimenez F, Alvarez de Cienfuegos G, Badimon L, et al. International conference on the healthy effect of
virgin olive oil. Eur J Clin Invest 2005;35(7):421-4.

15. Harrison D, Griendling KK, Landmesser U, Hornig B, Drexler H. Role of oxidative stress in atherosclerosis. Am J
Cadiol 2003;91(3A):7-11.

16. Battino M, Quiles JL, Huertas JR, et al. Feeding fried oil changes antioxidant and fatty acid pattern of rat and
affects rat liver mitochondrial respiratory chain components. J Bioenerg Biomembr 2002;34(2):127-34.

17. Aliev G, Obrenovich ME, Reddy VP, et al. Antioxidant therapy in Alzheimer's disease: theory and practice. Mini
Rev Med Chem 2008;8(13):1395-406.

18. Canham PB, Finlay HM, Kiernan JA, Ferguson GG. Layered structure of saccular aneurysms assessed by collagen
birefringence. Neurol Res 1999;21(7):618-26.

19. Negoescu A, Guillermet CH, Lorimier PH, et al. TUNEL apoptotic cell detection in archived paraffin-embedded
tissues. Biochemica 1998;3:36-47.

20. Mirmiran P, Esmaillzadeh A, Azizi F. Detection of cardiovascular risk factors by anthropometric measures in
Tehranian adults: Receiver operating characteristic (ROC) curve analysis. Eur J Clin Nutr. 2004;58(8):1110-8.

21. Weiss LE, Sanderson AC, Neuman CP. Dynamic sensor-based control of robots with visual feedback. IEEE J
Robot Autom 1987;3(5):404-17.


https://dor.isc.ac/dor/20.1001.1.15614107.1391.14.5.7.1

[ DOR: 20.1001.1.15614107.1391.14.5.7.1 ]

J Babol Univ Med Sci; 14(5); Sep 2012

Effect of Olive Oil in Brain Temporal Cortex...; M. Zamani, et al

22. Paniagua JA, de la Sacristana AG, Sanchez E, et al. A MUFA-rich diet improves postprandial glucose, lipid and
GLP-1responses in insulin-resistant subjects. ] Am Coll Nutr 2007;26(5):434-44.

23. Cho J, Kang JS, Long PH, Jing J, Back Y, Chung KS. Antioxidant and memory enhancing effects of purple sweet
potato anthocyanin and cordyceps mushroom extract. Arch Pharm Res 2003;26(10):821-5.

24. Reis EA, Zugno Al, Franzon R, et al. Pretreatment with vitamins E and C prevent the impairment of memory
caused by homocysteine administration in rats. Metab Brain Dis 2002;17(3):211-7.

25. Castagné V, Rougemont M, Cuenod M, et al. Low brain glutathione and ascorbic acid associated with dopamine
uptake inhibition during rat's development induce long-term cognitive deficit: relevance to schizophrenia. Neurobiol
Dis 2004;15(1):93-105.

26. Hasselmo ME. The role of acetylcholine in learning and memory. Curr Opin Neurobiol 2006;16(6):710-5.

27. Myhrer T. Neurotransmitter systems involved in learning and memory in the rat: a meta-analysis based on studies
of four behavioral tasks. Brain Res Brain Res Rev 2003;41(2-3):268-87.

28. Lee L, Kang SA, Lee HO, et al. Effect of supplementation of vitamin E and vitamin C on brain acetylcholinesterase
activity and neurotransmitter levels in rats treated with scopolamine, an inducer of dementia. J Nutr Sci Vitaminol
(Tokyo) 2001;47(5):323-8.

29. Biessels GJ, Kerssen A, de Haan EH, Kappelle LJ. Cognitive dysfunction and diabetes: implications for primary
care. Prim Care Diabetes 2007;1(4):187-93.

30. De La Cruz JP, Del Rio S, Arrebola MM, Lopez Villodres JA, Jebrouni N, Gonzalez Correa JA. Effect of virgin
olive oil plus acetylsalicylic acid on brain slices damage after hypoxia-reoxygenation in rats with type 1-like diabetes
mellitus. Neurosci Lett 2010;471(2):89-93.


https://dor.isc.ac/dor/20.1001.1.15614107.1391.14.5.7.1
http://www.tcpdf.org

