Iranian Journal

Original Paper

of Neurology

Ir Jneurol 2012; 11(4): 140-145

Modulation of NR1 subunit of

N-methyl-D-aspartate receptor

by ovariectomy and passive

avoidance learning

Mahnaz Taherianfard?, Maryam Sharifi2, Mina Tadjali®, Mahboubeh Kohkiloezadeh*

! Associate Professor, Department of Physiology, School of Veterinary Medicine, Shiraz University, Shiraz, Iran
2 Department of Physiology, School of Veterinary Medicine, Shiraz University, Shiraz, Iran

3Department of Histology, School of Veterinary Medicine, Shiraz University, Shiraz, Iran

4 Department of Surgery, School of Veterinary Medicine, Shiraz University, Shiraz, Iran

Keywords
Ovariectomy, NR1 subunit of N-methyl-D-aspartate
Receptor, Hippocampus, Cerebellum, Rat

Abstract

Background: Learning and memory are the most intensively
studied subjects in neuroscience. Two sites of mammalian
brain which are important in learning and memory are CAl
region of hippocampus and Purkinje cell layer of cerebellum.
So, the aim of present investigation was to study of the effect
of ovariectomy and passive avoidance learning on NR1
subunit  of N-methyl-D-aspartate (NMDA) receptor
distribution in CA1 region of hippocampus and Purkinje cell
layer of cerebellum.

Methods: Twenty four Sprague-Dawley rats were used in 4
groups: control-1 (intact without learning), control-2 (intact
with learning), ovariectomy without learning, and
ovariectomy  with  learning.  Immunohistochemical
procedure was used for determination of NR1 subunit of
NMDA receptor. A shuttle box apparatus used for passive
avoidance learning procedure. The determination of color
intensity was cone by Photoshop software.

Results: Immunohistological findings indicated that
ovariectomy has a negative eledt on density of NR1
subunit of NMDA receptors in two brain regions. Passive
avoidance learning signi[cantly increased density of NR1
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subunit of NMDA receptors in two brain regions.
Conclusion: The results indicated that the sex hormone
can modulate function and expression of the NR1

subunit of NMDA receptor

in CAl

region of

hippocampus and Purkinje cell layer of cerebellum.
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Figure 1. Photograph of negative control in CA1 region ofgdpampus and Purkinje cell layer of cerebellum
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Figure 2. Effect of ovariectomy on NR1 subunit of NMDA recepdistribution in CA1 region of
hippocampus

Characters (a, b, and c) shows statistically sicaifi difference between groups (P < 0.05).

OVX: Ovariectomy

Figure 3. Effect of ovariectomy on NR1 subunit of NMDA recaptlistribution in Purkinje cell layer of
cerebellum

Characters (a, b, and c) shows statistically sicaifi difference between groups (P < 0.05).

OVX: Ovariectomy
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Figure 4. Photograph of NRlubunit of NMDA receptor distribution in (1 region of hippocampus a
Purkinje cell layer of cerebellum in con-1 and control-2 groups (x 640)
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Figure 5. Photograph of NRkubunit of NMDA receptor distribution in (1 region of hippocampus au
Purkinje cell layer of cerebellum in con-1 and ovariectomy without learning group64<)
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Figure 6. Photograph of NRkubunit of NMDA receptor distribution in (1 region of hippocampus au
Purkinje cell layer of cerebellum in con-2 and ovariectomy with learning (x 640)
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Figure 7. Photograph of NR1 subunit of NMDA receptor disttibn in CA1 region of hippocampus
and Purkinje cell layer of cerebellum in ovariecyomith learning and ovariectomy without learning

groups (x 640)
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