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Background. Glial cells release different gliotransmitters and respond to
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Plasticity Results. Activation of EAAT2 by ceftriaxone microinjection in CA1 did not affect the
e Hippocampus baseline synaptic response (P>0.05, Two Way ANOVA). There was no significant

difference in Paired Pulse Index at 20, 80 and 200 ms inter-pulse interval between the
ceftriaxone treated and control group (P>0.05, Two Way ANOVA).

Conclusion. The results suggest that hippocampal glial glutamate transporter activation
does not affect baseline synaptic response and short-term synaptic plasticity in CA1 area
of the hippocampus.
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basic synaptic activity and short-term synaptic plasticity.
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Extended Abstract

Background

The multiple roles of glial cells in synaptic
plasticity have been identified in recent years.
Astrocytes affect the function of neurons through
the release and uptake of gliotransmitters and
neurotransmitters, respectively. One of the crucial
functions of these cells is to regulate the
concentration of glutamate in the synaptic space.
Astrocytes play this role through glutamate
transporters, including GLT-1 and GLAST. GLT-1
constitutes 80% of hippocampal glutamate
transporters and removes 90% of extracellular
glutamate. Considering the importance of
glutamate in synaptic plasticity and the role of
GLT-1 in regulating the concentration of this
neurotransmitter's concentration, we investigated
the role of GLT-1 on basic synaptic response and
short-term synaptic plasticity in the hippocampus.

Methods

Male Wistar rats (200-250 g) were used in this
research. To inject ceftriaxone (activator of
glutamate transporter of glial cells) in the CA1 area
of the hippocampus, one week before the
beginning of the experiments, after anesthetizing
with a combination of ketamine (75 mg/kg) and
xylazine (10 mg/kg), the animal was placed in a
stereotaxic. The injection site was marked in the
CAl region (anterior-posterior of bregma: -3.48,
laterality: +2.2, depth: 2.5), and the guide cannula
with a length of 10 mm was fixed on the skull. To
inject the drug, a No. 27 needle was cut to a certain
length. Then, the needle was connected to the
polyethylene tube connected to the 1 microliter
Hamilton syringe. 0.5 pl of ceftriaxone solution
(0.5 mM) was injected bilaterally for nine days. On
the tenth day, electrophysiological tests were
performed. The number of groups evaluated in this
study are 2 groups, including:

1- The group that received ceftriaxone
bilaterally inside the hippocampus (n=6).

2- The group that received saline inside the
hippocampus (n=6).

The in vivo field potential recording was used
to investigate the basic synaptic response and

short-term synaptic plasticity. Schaffer collateral
was stimulated, and the responses were recorded
from the stratum radiatum. After finding a suitable
place and stabilizing the synaptic response, the
(I/0) curve was obtained for each animal. To
investigate short-term synaptic plasticity, paired-
pulse stimulations consisting of two square pulses
with time intervals of 20, 80, and 200 milliseconds
were applied with a frequency of 0.1 Hz. The
average of 6 responses was used for analysis, and
the slope of the field excitatory postsynaptic
potential was determined from the average of the
field potentials recorded from the striatum-
radiatum region. The normality of the data was
checked with the Graph pad Prism software, using
normal (Gaussian) distribution and the
Kolmogorov-Smirnov and Shapiro-Wilk methods,
and the data distribution was reported as normal
in both methods. Two way ANOVA test was used
to compare the means. P<0.05 was considered a
significant level in all statistical calculations. The
results are shown as Mean + SD.

Results

The effect of activating the glutamate
transporter of glial cells on the baseline synaptic
response in the stratum radiatum of the
hippocampus:

The slope of the excitatory postsynaptic
potential was measured in five different
stimulation intensities to draw the input/output
curve. The lowest intensity that triggers the
response was the threshold intensity, and the
intensity that causes the maximum response is
called 5T. Three intensities were defined between
the minimum and maximum intensity so that the
response becomes two, three, and four times the
threshold response. Table 1 compares the mean
stimulation intensity of T, 2T, 3T, 4T, and 5T for
the group receiving ceftriaxone and the control
group, which did not show a significant difference
(P>0.05, Table 1). As shown in Figure 1, glutamate
transporter activation of hippocampal glial cells
did not affect the basal synaptic response (P>0.05).
The effect of glutamate transporter activation of
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glial cells on short-term synaptic plasticity in the
stratum radiatum region of the hippocampus: in
order to investigate the effect of activating the
glutamate transporter of glial cells on short-term
synaptic plasticity, this is a suitable way to evaluate
the excitability of the hippocampal circuits. Figure
2 shows the results related to short-term synaptic
plasticity. GLT-1 activation in animals that
received ceftriaxone did not affect paired-pulse
index compared to the control group (P>0.05).

Conclusion

In this study, activation of the glutamate
transporter of hippocampal glial cells (GLT-1), did
not change the basic synaptic activity and even
paired pulse index in this area. Despite the
increased glutamate transporter activity of glial
cells and increased glutamate uptake, the decrease
in concentration has been compensated by other
regulatory factors, including by glial cells
themselves or neurons.
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