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Original Article
Abstract

Background: Alzheimer's disease (AD) is a progressive neurological disorder that impairs cognitive functions.
Imipramine is an antidepressant drug with antioxidant and anti-inflammatory effects on the brain. The present study
aimed to investigate the effect of imipramine on memory impairment, focusing on insulin signaling pathway and
synaptic plasticity in rats treated with streptozotocin (STZ).

Methods: In this experimental study, 32 male Wistar rats were divided into 4 groups: control, STZ,
STZ+imipramine, and imipramine. An animal model of AD was induced by intraventricular injection of STZ
(3mg/kg; 3ul/ventricle). Elevated plus maze and passive avoidance tests were used to examine cognitive
functions. 24 h after STZ injection, treatment with imipramine (20mg/kg) was done intraperitoneally for 14 days.
The expression level of insulin and the factors involved in the insulin signaling pathway (IR, IRS2, PI3K, Akt,
and mTOR) were investigated by Real-time PCR and the protein level of Reelin (a factor involved in synaptic
plasticity) was evaluated by western blot technique. One-way analysis of variance and Tukey's post hoc test were
used to analyze the data.

Findings: The results showed that STZ caused memory disorders in rats and decreased the expression level of
insulin and factors involved in the insulin signaling pathway, and also the protein level of Reelin. In contrast,
imipramine reduced memory disorders and increased the expression of the mentioned factors in the hippocampus
of animals treated with STZ.

Conclusion: Imipramine appears to reduce memory disorders in STZ-treated animals through its effects on the
insulin signaling pathway and protein involved in synaptic plasticity.

Keywords: Imipramine; Alzheimer's disease; Memory disorders; Insulin; Reelin protein

Citation: Beirami E, Eslimi Esfahani D, Jamshidi Hasanabadi A. The Effect of Imipramine on Memory
Disorder in a Rat Model of Alzheimer’s Disease: Involvement of Insulin Signaling Pathway and Reelin
Protein. J Isfahan Med Sch 2023; 41(732): 708-18.

1- Assistant Professor, Department of Animal Biology, School of Biological Sciences, Kharazmi University, Tehran, Iran

2- MSc, Department of Animal Biology, School of Biological Sciences, Kharazmi University, Tehran, Iran

Corresponding Author: Elmira Beirami, Assistant Professor, Department of Animal Biology, School of Biological Sciences, Kharazmi
University, Tehran, Iran; Email: elmira.beirami@khu.ac.ir

VY ee poler sain VY (Gosle/ FY Jlo— Olghol (K Sl aloes VA

http://jims.mui.ac.ir


https://orcid.org/0000-0003-2159-8382
https://orcid.org/0000-0001-9103-238X
https://orcid.org/0009-0006-9455-7855
https://orcid.org/0000-0003-2159-8382
https://orcid.org/0000-0001-9103-238X
https://orcid.org/0009-0006-9455-7855
https://orcid.org/0000-0003-2159-8382
https://orcid.org/0000-0001-9103-238X
https://orcid.org/0009-0006-9455-7855
https://orcid.org/0000-0003-2159-8382
https://orcid.org/0000-0001-9103-238X
https://orcid.org/0009-0006-9455-7855
https://orcid.org/0000-0003-2159-8382
https://orcid.org/0000-0001-9103-238X
https://orcid.org/0009-0006-9455-7855
https://orcid.org/0000-0003-2159-8382
https://orcid.org/0000-0001-9103-238X
https://orcid.org/0009-0006-9455-7855
https://orcid.org/0000-0003-2159-8382
https://orcid.org/0000-0001-9103-238X
https://orcid.org/0009-0006-9455-7855

