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Evaluation of Group 1 Metabotropic Glutamate Receptors 
Expression After Lacosamide Treatment in a Kainic Acid–
Induced Temporal Lobe Epilepsy Model

ABSTRACT

AIM: To investigate the effects of lacosamide (LCM), an antiepileptic agent, on group 1 metabotropic glutamate receptors (mGluR1 
and mGluR5) expression in a temporal lobe epilepsy (TLE) model.
MATERIAL and METHODS: Thirty-two rats were divided into 4 groups: (1) only burr hole without intrahippocampal injection, (2) 
burr hole and stereotaxic intrahippocampal saline injection, (3) burr hole, stereotaxic intrahippocampal kainic acid injection and 2 
weeks of intraperitoneal saline treatment, and (4) burr hole, stereotaxic intrahippocampal KA injection and 50mg/kg intraperitoneal 
LCM treatment for 2 weeks.
RESULTS: No hippocampal sclerosis was detected in group 2 but sclerosis was observed in Groups 3 and 4. Despite increase in 
mGluR1 and mGluR5 expressions on the side of kainic acid injection, no significant effect of LCM was found on mGluR1 or mGluR5 
expression. In the experimental rat model of TLE with intrahippocampal kainic acid injection in the present study, LCM was found to 
have no effect on mGluR expression in Group 1.
CONCLUSION: The antiepileptic effect of LCM does not seem to be mediated through group I metabotropic glutamate receptors. 
Since the efficacy of mGluR1 and mGluR5 antagonists as monotherapy in drug-resistant TLE remains uncertain, these findings 
suggest that lacosamide may act through alternative mechanisms, which require further investigation.
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ABBREVIATIONS: LCM: Lacosamide, mGluR1, mGluR5: Group 1 metabotropic glutamate receptors, TLE: Temporal lobe epilepsy, 
m TLE: Mesial temporal lobe epilepsy, TBS: Tris-buffered saline, SDS: Sodium dodecyl sulfate, H&E: Hematoxylin-eosin, KA: Kainic 
acid, iGluR: Ionotropic glutamate receptor 

Corresponding author: Fırat NARIN  drfiratnarin@gmail.com

Zarifa YUSIFLI	  : 0000-0002-3424-8085
Hidir OZER	  : 0000-0002-1017-2389
Ibrahim BASAR	  : 0000-0003-3674-4864

Alaeddin ACAR	  : 0009-0006-0417-6785
Mustafa BERKER	  : 0000-0002-3628-7977
Burcak BILGINER	  : 0000-0001-9667-3709

https://orcid.org/0000-0002-5985-4460
https://orcid.org/0009-0002-6898-6817
https://orcid.org/0000-0003-4988-4938
https://orcid.org/0000-0002-3424-8085
https://orcid.org/0000-0002-1017-2389
https://orcid.org/0000-0003-3674-4864
https://orcid.org/0009-0006-0417-6785
https://orcid.org/0000-0002-3628-7977
https://orcid.org/0000-0001-9667-3709


Narin F. et al: Antiepileptic Effects of Lacosamide

Turk Neurosurg 36(5):734-743, 2026 | 735

lateral to the bregma under the stereotaxic guidance of the 
Rat Brain Atlas to reach the dorsal aspect of the hippocampus 
(30). Hamilton syringe 90o vertically penetrated burr hole to 
a 5mm depth, and 0.2 µml (0.4µgr) of kainic acid (Sigma-Al-
drich, St, Louis) was injected slowly within 2 minutes (0.1 µL 
per minute) into the CA3 region of the dorsal hippocampus 
(31). Then, status epilepticus was observed in all individuals. 
Diazepam (0.2 mg/kg) was intraperitoneally injected to con-
trol the seizures for individuals, seizures of which did not end 
spontaneously within maximum 10 minutes.

After the diazepam injection, Group IV was immediately intra-
peritoneally given 50mg/kg LCM (repeated two times a day for 
14 days), whereas Group III was given intraperitoneal saline 
in the same volume for the same duration. The dose of LCM 
(50 mg/kg/day, intraperitoneal) was selected after reviewing 
previous experimental epilepsy and neuroprotection studies 
demonstrating anticonvulsant efficacy and adequate brain 
tissue penetration in rodents without excessive sedation or 
toxicity (20,26,32).

Tissue Processing and Allocation

At the end of the 14-day experimental period, animals were 
allocated to different analyses. In each group (n=8), four rats 
were used for histopathological and immunohistochemical 
examinations and underwent intracardiac perfusion fixation. 
Brains were removed and fixed in formaldehyde for 24-48 h. 
The remaining four rats in each group were used for Western 
blot analysis. These animals were deeply anesthetized and 
decapitated without perfusion, and brain tissues were rapidly 
dissected and stored at -80°C until protein extraction.

Histopathology

Histopathological analyses were conducted in perfusion-fixed 
animals to evaluate late (2-week) histological changes follow-
ing intrahippocampal kainic acid injection and the effect of 
LCM. The brains fixed in the paraformaldehyde were separat-
ed by cutting 3 mm thick coronal slices containing the hippo-
campus sections and embedded in paraffin. Coronal sections 
of 6µm thickness were taken from paraffin blocks using a mi-
crotome device. 

Immunohistochemistry 

Specific mGluR1 (Abcam. Ab82211) and anti- mGluR5 (Ab-
cam, ab76316) antibodies were used to demonstrate the 
expression of mGluR1 and mGluR5 receptor subtypes in ex-
tracted tissues. After fixation with paraformaldehyde, the tis-
sues were embedded in paraffin and cut using a microtome 
at a thickness of 5 µm. Before staining, the sections were 
deparaffinized and rehydrated using 100% xylene and 95% 
ethanol. The glasses were stored in tap water until the admin-
istration of antigen. Tris/EDTA pH 9.0 solution was applied to 
the formalin-fixed tissues for antigen retrieval before staining. 
Then, the sections were washed twice using TBS and 0.025% 
tritonX-100 for 5 minutes. After that, blocking was performed 
using 10% saline and 1% bovine serum albumin and they 
were kept at 25°C for two hours in TBS. After removing the su-
pernatant on the sections, primary antibodies (metabotropic 
glutamate receptors 1 and 5) diluted with 1% bovine serum 
albumin and TBS were applied. The antibody-treated sections 

█  INTRODUCTION
Temporal lobe epilepsy (TLE) constitutes approximately two-
thirds of all types of epilepsy cases observed in adulthood 
(15). Mesial temporal lobe epilepsy (mTLE), in which seizures 
originate from the hippocampus or amygdala or lateral in-
volving the temporal neocortex, is characterized by sclerosis 
that indicates neuronal loss in CA1, CA3, CA4, and dentate 
granule cells of the hippocampus. This is the most common 
drug-resistant epilepsy (9). Even though the molecular mech-
anisms of mTLE are still not clear, several clinical studies 
showed the effect of lacosamide (LCM) on long-term adjust-
ments, intractable epilepsy, and also treatment of epilepsy in 
pregnant women (5,23). 

The existing literature emphasizes that modulation of gluta-
mate receptors may play a role in epileptogenesis, as well as 
both induction and prevention of seizures (6,13). In the pres-
ent study, it is predicted that group 1 receptors (mGluR1 and 
mGluR5), which are commonly present in the hippocampal 
CA1 and CA2 regions, are biochemical parameters in terms 
of revealing the pathophysiology of mTLE. To date, only a few 
studies investigated metabotropic glutamate receptor expres-
sion and function in mTLE (12,22). This experimental study 
aims to investigate the effects of LCM, a new-generation an-
tiepileptic agent, on the expression of mGluR1 and mGluR5 
in the kainic acid-triggered status epilepticus model of TLE.

█  MATERIAL and METHODS
Animals

Thirty-two Sprague-Dawley albino male rats weighing be-
tween 200 and 250g were investigated. All experimental 
procedures involving rats were approved by the Hacettepe 
University Ethics Committee (approval number: 2013/57-01), 
and those procedures were conducted by following the insti-
tutional and international guidelines for the care and use of 
laboratory animals.

The rats were divided into four groups (n=32)
•	 Group I, Sham group (n=8): Scalp incision and burr hole 

on the right side without any injection.
•	 Group II, Control group (n=8): Intrahippocampal saline 

injection after scalp incision and burr hole on the right side. 
•	 Group III, Kainic acid group (n=8): Intrahippocampal ka-

inic acid injection after scalp incision and burr hole on the 
right side and simultaneous intraperitoneal saline injection 
for 2 weeks instead of LCM.

•	 Group IV, Kainic acid and LCM group (n=8): Intrahippo-
campal kainic acid injection after scalp incision and burr 
hole on the right side and simultaneous intraperitoneal 
50mg/kg/day LCM injection for 2 weeks.

Experimental Design

Intraperitoneal 1mg/kg ketamine (Ketalar, Pfizer) and 1mg/kg 
xylazine (Alfazyne, Alfasan) were administered for anesthesia. 
Then, the heads of rats were fixed in a stereotaxic frame above 
both external auditory canals and chin. After the midline scalp 
incision, a burr hole was opened 5.5mm posterior and 4mm 
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gliosis was observed in the CA region pyramidal neurons 
and the dentate gyrus granular neurons.

•	 mGluR1 somatodendritic staining patterns were observed 
in cortical neurons, hippocampal pyramidal neurons, and 
neurons in the dentate gyrus.

•	 mGluR5 dendritic staining patterns were observed in cor-
tical, hippocampal pyramidal, and dentate gyrus neurons.

Group II, Control group 

•	 H&E-stained tissues taken from the hippocampus on both 
sides did not reveal any pathology in the entorhinal cortex. 
No neuronal loss and gliosis were observed. There were 
no changes in the dentate gyrus granular neurons and CA 
pyramidal neurons (Figure 1A,E, and 2A).

•	 mGluR1 somatodendritic staining patterns were observed 
in cortical (Figure 2B), hippocampal pyramidal, and den-
tate gyrus neurons.

•	 mGluR5 dendritic staining patterns were observed in corti-
cal (Figure 2C), hippocampal pyramidal, and dentate gyrus 
neurons.

Group III, Kainic acid group 

•	 H&E-stained bilateral hippocampus yielded no changes 
in the dentate gyrus granular neurons. Sclerosis was ob-
served in the CA1 and CA3 regions on the injection side 
(right) (Figure 1B,F), and severe ischemic changes oc-
curred in the entorhinal cortex (Figure 2D). CA2 was par-
tially preserved.

•	 mGluR1 somatodendritic expression loss was observed in 
CA3 pyramidal neurons and somatodendritic expression 
loss in CA1, whereas there was no expression loss in den-
tate gyrus neurons (Figure 1C,G). mGluR1 expression loss 
was observed in the entorhinal cortex on the injection side 
(right) (Figure 2E).

•	 mGluR-5 dendritic expression decreased in CA1 and CA3 
pyramidal cells due to neuronal loss. There was no de-
crease in expression in CA2 pyramidal neurons and den-
tate gyrus neurons (Figure 1D,H). mGluR1 expression loss 
was observed in the entorhinal cortex on the injection side 
(right) (Figure 2F).

Group IV, Kainic acid, and LCM group 

•	 H&E-stained bilateral hippocampus showed no changes in 
the dentate gyrus granular cells. Sclerosis was observed in 
the CA1 and CA3 regions on the injection side (right). CA2 
was partially preserved. The injected side of the entorhi-
nal cortex was preserved in two individuals, and ischemic 
changes occurred in the remaining subjects (Figure 2G, 
Figure 3).

•	 mGluR1 somatodendritic expression loss was observed in 
CA1 and CA3 pyramidal neurons, whereas there was no 
somatodendritic expression loss in dentate gyrus neurons.

•	 mGluR-5 dendritic expression in CA1 and CA3 pyramidal 
cells decreased due to neuronal loss. There was no de-
crease in expression in CA2 pyramidal neurons and den-
tate gyrus neurons.

were incubated overnight at 4°C. Then, they were rinsed twice 
with TBS and 0.025% Triton for 5 minutes each, and 3 times 
with TBS alone for 5 minutes. After the administration of a 
secondary antibody conjugated with horseradish, peroxidase 
chromogen (peroxide/DAB) was administered at room tem-
perature for 10 minutes. Counterstain was performed and the 
signal was amplified with the avidin-biotin complex in order to 
improve the signal quality.
Western Blot

Western blot analysis was conducted using fresh brain tis-
sue obtained from non-perfused animals (n=4 per group) to 
quantitatively evaluate protein expression. Hippocampal and 
cortical tissues were rapidly dissected on ice and immediately 
frozen at -80°C to preserve protein integrity. For this purpose, 
the brain tissues were first removed after sacrification without 
being fixed. Then, homogenization lysis buffer (RIPA buffer: 
150 mm sodium chloride, 0.1% triton X-100, 0.5% sodium 
deoxycholate, 0,1% sodium dodecyl sulfate, 50 mm tris-HCl 
pH8.0, and protease inhibitors) and sonication were used to 
destroy cell membranes. To prevent proteolysis, dephosphor-
ylation, and denaturation that occur following the cellular lysis, 
this procedure was performed on ice, and protease inhibitors 
were added to the lysis buffer.Consisting of fragmented cells, 
lysate was centrifuged at 12000 rpm for 20 minutes at +4°C 
and the ultrafiltrate was separated from the cellular compo-
nent. To denature the proteins, the samples were boiled for 
5 minutes at 95-100°C with anionic buffer (Laemmli 2Xbuf-
fer) and SDS, a denaturing detergent. Then, the macromol-
ecules were separated using polyacrylamide gel electropho-
resis. Proteins, divided into bands based on their molecular 
weight, were transferred to a second matrix (nitrocellulose 
membrane). The transfer (blotting) process was performed 
using the sandwich model consisting of direct contact of pro-
tein-containing polyacrylamide gel with nitrocellulose mem-
brane or another protein-binding matrix. Mil powder was used 
to block non-specific binding sites on the membrane. Primary 
antibodies (mGluR1 and 5 antibodies) and secondary antibod-
ies conjugated with horseradish peroxidase were applied for 
immunoblotting. Finally, the membranes were treated with a 
chemiluminescent substance (ECL WB Detection Reagent, 
Amerisham) and images were taken.

Statistical Analysis

The results of the western blot analysis were presented as 
the mean ± standard deviation and analyzed using SPSS 26.0 
(IBM, Armonk, NY, USA). Comparative data between the two 
groups were analyzed using the student’s t-test. Experimental 
data were compared among groups using the One-Way Anal-
ysis of Variance, followed by the least significant difference 
test. Statistical significance was set at p<0.05. Western blot 
analyses were conducted using four animals per group.

█  RESULTS 

Histopathological and Immunohistochemical Results

Group I, Sham group 

•	 Hematoxylin and eosin (H&E) stained tissues did not reveal 
any pathology in the entorhinal cortex. No neuronal loss or 
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Figure 1: Hematoxylin-eosin-stained sections of normal hippocampus (A, E). Hematoxylin and eosin (B, F), mGluR-1 (C, G), and 
mGluR-5 (D, H) stained sections of hippocampal sclerosis after kainic acid injection on lesion side (right). (A, B, C, D: 4X and E, F, G, H: 
10X magnification).
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Figure 2: Differences in hematoxylin-eosin (A, D, G), mGluR-1 (B, E, H), and mGluR-5 (D, F, I) staining in the entorhinal cortex (EC) 
and hippocampus of the experimental groups are shown bilaterally. In the KA group, there was a decrease in hematoxylin and eosin 
(D), mGluR-1 (E), and mGluR-5 (F) staining of EC on lesion side (right) compared to left. After LCM administration, there is an increase 
in hematoxylin and eosin (G), mGluR-1 (H), and mGluR-5 (I) staining compared to the KA group. KA: Kainic acid, LCM: Lacasomide.
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were compared to the tubulin control. Comparing all data of 
groups, it was determined that there was no significant dif-
ference between hippocampus-cortex and right-left sam-
ples (p>0.05). However, in the kainic acid group, normalized 
mGluR1 and mGluR5 values in the right (injected) hippocam-
pus (mGluR1:0.39, mGluR5: 0.32) were relatively higher than 
the left (mGluR1:0.19, mGluR5: 0.20) (p>0.05). Even though 
not consistently significant (p>0.05), in the LCM groups, this 
difference between right (mGluR1:0.38, mGluR5: 0.31) and left 
(mGluR1:0.46, mGluR5: 0.30) side seems to have changed in 
favor of the injected side. There was no such relationship be-
tween cortices.

█  DISCUSSION
Hippocampal sclerosis, which accompanies most mTLE, is 
thought to be both the cause and the result of seizures. De-
creased cellular density in the hippocampus of patients with 
mTLE indicates a relationship between epilepsy and hippo-
campal sclerosis (2,29). The most important parameters in de-
termining the relationship between hippocampal sclerosis and 
seizures were mostly obtained from experimental models (37). 
Although the main events responsible for its pathophysiology 
have not been fully elucidated, interaction with both ionotropic 
and metabotropic receptors as a result of synaptic stimulation 

From the immunohistochemical aspect, the mGluR-1 staining 
pattern is in the form of a somatodendritic pattern in neurons 
of the dentate gyrus, hippocampal pyramidal, and cortex. The 
mGluR-5 staining pattern, on the other hand, appears as a 
dendritic pattern in the same regions. A decrease in mGluR-1 
and mGluR-5 staining in sclerotic areas was created by kainic 
acid injection. The loss of expression may possibly have oc-
curred due to neuronal loss. However, in the entorhinal cortex, 
there was an increase in expression of mGluR-1 and mGluR-5 
staining in the kainic acid and LCM group (Figure 2H,I) in com-
parison to the kainic acid group (Figure 2E,F). No change was 
observed in samples taken from different brain regions of the 
same subject. These data covering different parts of the hip-
pocampus are summarized in Table I. 

Western Blotting

The hippocampus and cortical tissues (Figure 4) obtained 
from the right and left hemispheres were examined sepa-
rately. There was no significant difference in mGluR1 and 
mGluR5 protein contents between the right side (injection 
side) and the left side. B-tubulin antibodies were applied as 
a control to standardize the amount of protein in each sam-
ple. Bands around 130kDa were observed with mGluR1 and 
mGluR5 antibodies on the membranes. Before measuring 
band intensities with the chemiluminescence method, they 

Figure 3: Image of Western Blot membranes in hippocampal and cortex samples. Bands around 130kDa were observed with mGluR-1 
and mGluR-5 antibodies on the membranes. Bands around 50kDa were observed with tubulin and used as control. 
LCM: Lacosamide, KA: Kainic acid, C: Control, S: Sham, R: Right, L: Left.

Table I: Distribution of the Sclerosis Degree by Affected Hippocampus Regions and Entorhinal Cortex

Dentate gyrus CA1 CA2 CA3 Entorhinal Cortex

n Sclerosis n Sclerosis n Sclerosis n Sclerosis n Sclerosis 

Sham 8 - 8 - 8 - 4 - 8 -

Control 8 - 8 - 8 - 4 - 8 -

KA 8 - 8 ++ 8 - 4 ++ 8 ++

KA+LCM 8 - 8 + 8 - 4 ++ 4 ++
(-) No neuronal loss, (+) Moderate neuronal loss and gliosis, (++) Severe neuronal loss and gliosis
LCM: Lacosamide, KA: Kainic acid, mGluR: Metabotropic glutamate receptor
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flammatory responses (16,21). However, the molecular path-
ways responsible for these observations remain incompletely 
understood. Since group I metabotropic glutamate receptors 
(mGluR1 and mGluR5) play a central role in excitotoxicity, 
synaptic plasticity, and epileptogenesis, this study hypothe-
sized that they might represent a potential mechanism me-
diating LCM effects in temporal lobe epilepsy. In the present 
kainic acid-induced epilepsy model, LCM did not significantly 
alter mGluR1 or mGluR5 expression by either immunohisto-
chemistry or Western blot analysis. The limited histological 
preservation observed in some regions may reflect indirect or 
secondary mechanisms rather than a receptor-specific neu-
roprotective effect, and should therefore be interpreted cau-
tiously. Future studies should incorporate region-specific pro-
tein quantification, EEG-based seizure burden assessment, 
and quantitative neuronal injury markers to determine wheth-
er LCM confers measurable neuroprotection independent of 
mGluR signaling.

In literature, epilepsy models with systemic injections are 
widely criticized nowadays. This study aims to obtain a model 
that mimics human TLE by injecting kainic acid directly into 
the dorsal hippocampus. In contrast to the systemic models, 

caused by glutamate plays a significant role in mTLE.It was 
found that, in the inter-ictal period, the concentration of glu-
tamate was 5 times higher in the epileptogenic hippocampus 
in comparison to the non-epileptogenic hippocampus (19). 
Since group I metabotropic glutamate receptors in the hippo-
campus (mGluR1 and mGluR5) are active in the pathophysiol-
ogy of seizures, these receptors are seen as potential targets 
in the treatment of seizures (10,28). 

LCM was considered an add-on therapy for children with re-
fractory epilepsy, and it was found that there was a reduction 
of >50% in the frequency of seizures in 73.1% of the chil-
dren after 3 months of treatment (33). Examining the effica-
cy and tolerability of LCM in drug-resistant epilepsy, it was 
concluded that LCM is an effective anti-seizure medication 
with acceptable side effects and adherence in drug-resistant 
epilepsy (17,40). In animal experiments, LCM stabilizes neuro-
nal hyperexcitability primarily by enhancing slow inactivation 
of voltage-gated sodium channels (20). Beyond seizure con-
trol, potential protective effects were reported across different 
neurological injury models, including neurodegenerative and 
traumatic brain injury settings (8,14,24,26). These observa-
tions were associated with reduced oxidative stress and in-

Figure 4: Image of 
Western Blot membranes 
in hippocampal and cortex 
samples. Bands around 
130kDa were observed 
with mGluR-1 and mGluR-5 
antibodies on the membranes. 
Bands around 50kDa were 
observed with tubulin and 
used as control. LCM: 
Lacosamide; KA: Kainic acid; 
C: Control; S: Sham; R: Right; 
L: Left.
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although the LCM-treated group showed some reduction in 
sclerosis in the CA1 region of the hippocampus, no changes 
were identified in hippocampal mGluR1 and mGluR5 immuno-
reactivity. Moreover, the entorhinal cortex was protected in a 
significant portion of subjects given LCM through the preven-
tion of ischemic changes. This regional preservation suggests 
a possible protective effect; however, it is descriptive and 
should be considered hypothesis-generating in the absence 
of quantitative neuroprotection measures. The data obtained 
in this study support a negative finding for mGluR1/5 modu-
lation and do not establish a receptor-mediated neuroprotec-
tive effect. On the other hand, focal protein alterations may 
have been diluted in homogenized samples sinceWestern blot 
analyses were performed on whole hippocampal and cortical 
tissue. Accordingly, the absence of a significant Western blot 
difference should be interpreted as a lack of a global receptor 
effect rather than the absence of regional biological changes. 
Histologically, partial preservation of the entorhinal cortex and 
reduced ischemic alterations were observed in LCM-treated 
animals. These findings may reflect indirect effects related 
to reduced neuronal stress or seizure burden rather than di-
rect modulation of group I mGluR expression.The number of 
human studies examining group I in these patients is quite 
limited. In the present study, a decrease was found in group 
I mGluR immunoreactivity on hippocampal sclerosis. There 
was no difference in expression between the injected side and 
the intact side of dentate gyri. No significant changes were 
observed in the expression of mGluR1 and mGluR5 in the in-
tact regions. In a gerbil model of ischemic stroke, the neuro-
protective effects of LCM on cerebral ischemia-induced neu-
ronal cell damage were associated with decreased activation 
of glial cells in the ischemic CA1 region of the hippocampus 
(3). In the present study, sclerosis developed in the hippocam-
pus regions of individuals who received LCM treatment after 
kainic acid injection. Even though significant cell losses were 
observed in CA3, CA1 (regionally) and CA2 (completely) were 
preserved. There were no significant changes in the dentate 
gyrus.

No inhibitory effect of LCM on epileptogenesis was demon-
strated in previous post-status epilepticus models. Cellular 
electrophysiological studies reported that LCM does not in-
teract with excitatory or inhibitory ligand-gated ion channels 
(32). However, no study reported its interaction with mGluR in 
the literature. The present study yielded no significant effect 
of LCM on mGluR1 or mGluR5 expression by immunohisto-
chemistry or Western blotting. In contrast, histopathological 
examination suggested less prominent ischemic changes in 
the entorhinal cortex in a subset of LCM-treated animals in 
comparison to the kainic acid group. Taken together, these 
findings do not support the initial hypothesis that the anticon-
vulsive effects of LCM are mediated through group I metabo-
tropic glutamate receptors. The regional histological preser-
vation observed in the entorhinal cortex should therefore be 
interpreted cautiously and considered hypothesis-generating, 
given the absence of quantitative neuroprotection or oxida-
tive stress measurements in the current study. If confirmed in 
future studies, such an effect could plausibly explain mecha-
nisms independent of mGluR1/5, including pathways involv-

the changes are unilateral and focal partial seizures origi-
nating from the hippocampus. Although animal models give 
valuable insights into the relationship between mGluR and 
epilepsy, further validation through human studies, including 
clinical trials, is essential to overwhelm the species-specific 
glutamate receptor differences and dose dependent effects 
of LCM (7,34). 

Group I mGluR expression was previously shown to be in-
creased in the hippocampus in patients with epilepsy and 
a rat epilepsy model (18,38). They play an important role in 
initiating epileptic seizures and accelerating the onset of ep-
ileptic discharges. By revealing the structural properties of 
these receptors, new synthetic compounds interacting with 
relevant receptors can provide a new avenue for the control 
of epileptic discharges (39). Group I mGluR are located par-
ticularly in the CA3 region of the hippocampus. Activation of 
these receptors causes phosphorylation and inactivation of 
some types of potassium channels, which ultimately leads to 
the depolarization of neurons. An increase was reported in the 
release of these receptors in hippocampal sclerosis (10,36). 
The potential role of mGluR1 and mGluR5 antagonists in the 
management of drug-resistant TLE has garnered increasing 
interest due to their modulatory effects on excitatory neuro-
transmission. Given the critical role of mGluR in synaptic plas-
ticity and excitotoxicity, their pharmacological blockade may 
offer a novel therapeutic avenue for refractory epilepsy cases. 

In a study carried out on Wistar Albino rats, a genetic mod-
el of absence epilepsy, the expression/ activity of mGluR1 
and mGluR5 was found to be reduced in the cortico-thalamic 
network (27). Therefore, the literature suggests that group I 
mGluR leads to the induction of epilepsy, and focuses on the 
role of group I mGluR in seizure prolongation (25). In a study 
carried out on autopsy samples, it was observed that mGluR5 
expression increased in the hippocampus of TLE patients in 
comparison to non-epileptic patients. Moreover, it was shown 
that mGluR5 immunoreactivity increased in the outer molecu-
lar layer of the dentate gyrus in the group with and without hip-
pocampal sclerosis. In the inner molecular layer, a decrease 
was found in mGluR5 immunoreactivity in hippocampal scle-
rosis (4,11). Microglial glutamate also plays an important role 
in epilepsy, neurodegenerative diseases, and neuroprotective 
processes (1,41). 

An active mGluR5, which is highly expressed in rat hippo-
campus, decreases proinflammatory cytokine with oxidative 
stress level. The systemic kainite model of epilepsy demon-
strated that the mGluR5 expression in astrocytes could de-
termine epilepsy development and modulate the interaction 
between astrocytes and neurons. However, in both system-
ic rat lithium–pilocarpine and kainic acid models of epilepsy, 
MTEP (selective mGluR5 antagonist) had a dose-dependent 
neuroprotective effect but did not prevent spontaneous re-
current seizures (18). In the neurodegenerative process, the 
upregulation of mGluR1 in rat hippocampal neurons may trig-
ger paracrine activation of microglia and contribute to neu-
roinflammation and neurodegeneration. In the present study, 
it was hypothesized that mGluR1 and 5 blockades could sup-
press the seizures with a neuroprotective effect. In contrast, 
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