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Latent toxoplasmosis impairs learning and memory yet
strengthens short- term and long- term hippocampal
synaptic plasticity at perforant pathway- dentate gyrus, and
Schafer collatterals- CA1 synapses
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Introduction: Investigating long- term potentiation (LTP) in disease models provides essential mechanistic
insight into synaptic dysfunction and relevant behavioral changes in neuropsychiatric and neurological diseases.
Toxoplasma (T) gondii is an intracellular parasite causing bizarre changes in the host’s mind, including losing inherent
fear of life- threatening situations. We examined hippocampal- dependent behavior and in vivo short- and
long- term synaptic plasticity (STP and LTP) in rats with latent toxoplasmosis.

Methods and Materials: Rats were infected by T. gondii cysts. The existence of the REP- 529 genomic sequence
of the parasite in the brain was detected by RT- gPCR. Four and eight weeks after infection, spatial and inhibitory
memories of rats were assessed by Morris water maze and shuttle box tests, respectively. Eight weeks after infection,
STP was assessed in the dentate gyrus (DG) and CA1 by double pulse stimulation of the perforant pathway and Shafer
collaterals, respectively. High-frequency stimulation (HFS) was applied to induce LTP in the entorhinal cortex- DG
(400 Hz) and CA3- CAL (200 Hz) synapses.

Results: T. gondii infection retarded spatial learning and memory performance at eight weeks post- infection
period, whereas inhibitory memory was not changed. Unlike uninfected rats that normally showed paired- pulse
depression, the infected rats developed paired - pulse facilitation, indicating an inhibitory synaptic network disruption.
T. gondii- infected rats displayed strengthened LTP of both CA1- pyramidal and DG- granule cell population spikes.

Conclusion: These data indicate that T. gondii disrupts inhibition/ excitation balance and causes bizarre changes
to the post- synaptic neuronal excitability, which may ultimately contribute to the abnormal behavior of the infected
host.

Keywords: Toxoplasmosis, Synaptic transmission, Field potential recording, Memory

Oloel 55 5SLesls 5 (555l 58 0 SIS e 5 s 5 el G 0 SIS Gaany
5th International and 26th National Congress of Physiology and Pharmacology

127


http://koomeshjournal.semums.ac.ir/article-1-8250-fa.html
http://www.tcpdf.org

