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Abstract: Alzheimer's disease (AD), is a chronic neurodegenerative disease that usually starts slowly and gets 

worse over time. APOE is a lipoprotein in the brain that is involved in the transport of lipids and especially 

cholesterol and three alleles of ApoE4 is the strongest genetic risk factor for late-onset Alzheimer's disease. The 

aim of this study was to investigate APOE gene expression in patients with late-onset Alzheimer's disease. In this 

study 50 patients with Alzheimer's disease  and 57 healthy subjects participated. Blood samples were collected 

and DNA extraction was carried out. Finally PCR method was used for investigating APOE gene expression in 

patients with Alzheimer's. Data were analyzed using ANOVA. The results showed that allele 4ε was significantly 

higher in patients with Alzheimer compared with healthy subjects. According to our findings the presence of the 

APOE ε4 allele is associated with increased risk for Alzheimer's in Iranian population. 
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1. Introduction 

Alzheimer's disease (AD), is a chronic neurodegenerative disease that usually starts slowly and gets worse 

over time. It is the cause of 60% to 70% of cases of dementia. The cause of Alzheimer's disease is poorly 
understood. About 70% of the risk is believed to be genetic with many genes usually involved. Other risk factors 

include a history of head injuries, depression, or hypertension. The disease process is associated 

with plaques and tangles in the brain.  No treatments stop or reverse its progression, though some may 

temporarily improve symptoms.  In 2015, there were approximately 48 million people worldwide with AD. It 
most often begins in people over 65 years of age, although 4% to 5% of cases are early-onset Alzheimer's which 

begin before this. It affects about 6% of people 65 years and older  In 2010, dementia resulted in about 486,000 

deaths. 

Clinically, Alzheimer's disease, cognitive disorders, language disorders, motor skills and behavioral changes 

associated. 
Several genes have been associated with Alzheimer's disease.  Among the most important Prsynyl 1 on 

chromosome 14, Prsynyl 2 on chromosome 1 and the leading beta-amyloid proteins on chromosome 21 can be 

named. 
APOE is a lipoprotein in the brain that is involved in the transport of lipids and especially cholesterol and 

three alleles of ApoE4 is the strongest genetic risk factor for late-onset Alzheimer's disease [1]-[7]. 

2. Material and Method 

The research method was descriptive-cross case-serries. In this study 50 patients with Alzheimer's disease  

and 57 healthy subjects participated. Blood samples were collected and DNA extraction was carried out. Finally 
PCR method was used for investigating APOE gene expression in patients with Alzheimer's. Data were analyzed 

using ANOVA.  
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3. Results 

Alleles of the polymorphism 429358rs and 7412rs were compared between 50 patients and 57 healthy 

subjects. The results showed that allele 4ε was significantly higher in patients with Alzheimer compared with 

healthy subjects. 

4. Discussion 

Alzheimer's is the most common cause of dementia in adulthood and old age [2],[3]. The disease is a leading 

cause of death in developing countries [8]. Apolipoprotein E (ApoE) is a major cholesterol carrier that supports 

lipid transport and injury repair in the brain.APOE polymorphic alleles are the main genetic determinants of 
Alzheimer disease (AD) risk. Individuals carrying the ε4 allele are at increased risk of AD. Presence of 

the APOE ε4 allele is also associated with increased risk for cerebral amyloid angiopathy and age-related 

cognitive decline during normal ageing. ApoE isoforms differentially regulate Aβ aggregation and clearance in 

the brain, and have distinct functions in regulating brain lipid transport, glucose metabolism, neuronal signalling, 
neuroinflammation, and mitochondrial function [9],[10]. 

5. Conclusion 

Presence of the APOE ε4 allele is associated with increased risk for Alzheimer's in Iranian population. 

6. Acknowledgment 

We appreciate all who helped us to exert the present study. This paper reports a part of results selected from 

research work carried out by Marzieh Anari supervised by Dr. A Ebrahimi and consulted by Dr. T. Naji at 
Advanced Sciences & Technology, Pharmaceutical Sciences Branch, Islamic Azad University, Tehran-Iran 

(IAUPS). 

7. References 

[1] Alzheimer’s Association. 2012 Alzheimer’s disease facts and figures. Alzheimer’s dement. 2012;8:131–

168.[PubMed] 

http://dx.doi.org/10.1016/j.jalz.2012.02.001 
[2] Hardy J, Selkoe DJ. The amyloid hypothesis of Alzheimer’s disease: progress and problems on the road to 

therapeutics. Science. 2002;297:353–6. [PubMed] 

http://dx.doi.org/10.1126/science.1072994 

[3] Blennow K, de Leon MJ, Zetterberg H. Alzheimer’s disease. Lancet. 2006;368:387–403. [PubMed] 

http://dx.doi.org/10.1016/S0140-6736(06)69113-7 

[4] Corder EH, et al. Gene dose of apolipoprotein E type 4 allele and the risk of Alzheimer’s disease in late onset 

families. Science. 1993;261:921–3. [PubMed] 

http://dx.doi.org/10.1126/science.8346443 

[5] Bu G. Apolipoprotein E and its receptors in Alzheimer’s disease: pathways, pathogenesis and therapy. Nat Rev 

Neurosci. 2009;10:333–44.  [PubMed] 

http://dx.doi.org/10.1038/nrn2620 

[6] Farrer LaCLHJL, et al. Effects of age, sex, and ethnicity on the association between apolipoprotein E genotype and 
Alzheimer disease: A meta-analysis. JAMA. 1997;278:1349–1356. [PubMed] 

http://dx.doi.org/10.1001/jama.1997.03550160069041 

[7] Frieden C, Garai K. Structural differences between apoE3 and apoE4 may be useful in developing therapeutic 

agents for Alzheimer’s disease. Proc Natl Acad Sci USA. 2012;109:8913–8.  [PubMed] 

http://dx.doi.org/10.1073/pnas.1207022109 

[8] Chen J, Li Q, Wang J. Topology of human apolipoprotein E3 uniquely regulates its diverse biological 

functions.Proc Natl Acad Sci USA. 2011;108:14813–8.[PubMed] 

http://dx.doi.org/10.1073/pnas.1106420108 

[9] Houlden H, et al. ApoE genotype is a risk factor in nonpresenilin early-onset Alzheimer’s disease families. Am J 

Med Genet. 1998;81:117–21. [PubMed] 

http://dx.doi.org/10.1002/(SICI)1096-8628(19980207)81:1<117::AID-AJMG19>3.0.CO;2-M 

 

https://doi.org/10.17758/URUAE.AE0916409 9

http://dx.doi.org/10.1016/j.jalz.2012.02.001
http://dx.doi.org/10.1016/j.jalz.2012.02.001
http://www.ncbi.nlm.nih.gov/pubmed/22404854
http://dx.doi.org/10.1016/j.jalz.2012.02.001
http://dx.doi.org/10.1126/science.1072994
http://dx.doi.org/10.1126/science.1072994
http://www.ncbi.nlm.nih.gov/pubmed/12130773
http://dx.doi.org/10.1126/science.1072994
http://dx.doi.org/10.1016/S0140-6736(06)69113-7
http://www.ncbi.nlm.nih.gov/pubmed/16876668
http://dx.doi.org/10.1016/S0140-6736(06)69113-7
http://dx.doi.org/10.1126/science.8346443
http://dx.doi.org/10.1126/science.8346443
http://www.ncbi.nlm.nih.gov/pubmed/8346443
http://dx.doi.org/10.1126/science.8346443
http://dx.doi.org/10.1038/nrn2620
http://dx.doi.org/10.1038/nrn2620
http://www.ncbi.nlm.nih.gov/pubmed/19339974
http://dx.doi.org/10.1038/nrn2620
http://dx.doi.org/10.1001/jama.1997.03550160069041
http://dx.doi.org/10.1001/jama.1997.03550160069041
http://www.ncbi.nlm.nih.gov/pubmed/9343467
http://dx.doi.org/10.1001/jama.1997.03550160069041
http://dx.doi.org/10.1073/pnas.1207022109
http://dx.doi.org/10.1073/pnas.1207022109
http://www.ncbi.nlm.nih.gov/pubmed/22615372
http://dx.doi.org/10.1073/pnas.1207022109
http://dx.doi.org/10.1073/pnas.1106420108
http://dx.doi.org/10.1073/pnas.1106420108
http://www.ncbi.nlm.nih.gov/pubmed/21873229
http://dx.doi.org/10.1073/pnas.1106420108
http://dx.doi.org/10.1002/(SICI)1096-8628(19980207)81:1%3c117::AID-AJMG19%3e3.0.CO;2-M
http://dx.doi.org/10.1002/(SICI)1096-8628(19980207)81:1%3c117::AID-AJMG19%3e3.0.CO;2-M
http://www.ncbi.nlm.nih.gov/pubmed/9514597
http://dx.doi.org/10.1002/(SICI)1096-8628(19980207)81:1%3C117::AID-AJMG19%3E3.0.CO;2-M


[10]  William Rebeck G, Reiter JS, Strickland DK, Hyman BT. Apolipoprotein E in sporadic Alzheimer’s disease: 

Allelic variation and receptor interactions. Neuron. 1993;11:575–580. [PubMed] 

http://dx.doi.org/10.1016/0896-6273(93)90070-8 

 

https://doi.org/10.17758/URUAE.AE0916409 10

http://dx.doi.org/10.1016/0896-6273(93)90070-8
http://dx.doi.org/10.1016/0896-6273(93)90070-8
http://www.ncbi.nlm.nih.gov/pubmed/8398148
http://dx.doi.org/10.1016/0896-6273(93)90070-8



