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Abstract. Kainic acid (KA) model of temporal lobe epilepsy (TLE) is one of the most reliable tools for 
understanding the mechanisms of epileptogenesis. Numerous data show that systemic, intrahippocampal, 
intraamygdalar, intraperitioneal or intranasal administration of KA in rats, induces behavioral, electro- 
physiological, chemical and histological effects that are similar to those observed in patients with TLE. 
While physiological, chemical and histological effects of KA treatment have been studied extensively, 
much lesser is known about KA-induced ultrastructural alterations that develop in brain regions involved 
in TLE. In the present research, we describe the ultrastructure of hippocampal CA1 area of adult male 
Wistar rats 24 h, 7 days and 21 days after KA-induced status epilepticus (SE). Electron microscopic analysis 
revealed that KA-induced SE produces structural pathologies at all stages of epileptogenesis, but the most 
substantial (in some cases, irreversible) – 24 h after initial insult. At all three time-points the most common 
were destructed mitochondria and damaged dendrites. Besides, electron microscopic analysis shows that 
among hippocampal neurons the most vulnerable to SE are pyramidal cells. In general, such results 
demonstrated that KA-provoked SE is immediately damaging and induces continuing neuronal network 
reorganization that should predispose to chronic seizures. Therefore, despite transient nature, SE could be 
considered as a fundamental insult to the affected brain structure. © 2025 Bull. Natl. Acad. Sci. Georg. 
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Introduction 

Temporal lobe epilepsy (TLE) is the most common 
form of focal epilepsy in adults (Hines & Wu, 
2023). About 80% of temporal lobe epilepsy arises 
from the medial part of the temporal lobe. Usually, 
TLE involves the hippocampus, parahippocampal 
gyrus, and amygdala—brain regions related to 
emotions, memory, and the processing of sensory 
information (Meng et al., 2023). The understanding 

of the mechanisms of TLE largely rests on the use 
of corresponding animal models. No model fully 
reproduces all the features of TLE; however, some 
exhibit a high level of similarity with human 
epilepsy. One of these is the kainic acid (KA) 
model, introduced by Ben-Ari and colleagues (Ben-
Ari et al., 1979). KA is a cyclic analogue of L-glu- 
tamate and an agonist of ionotropic KA receptors. 
It is well known that systemic, intrahippocampal, 
intra-amygdalar, intraperitoneal, or intranasal 
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administration of KA in rats induces behavioral, 
electrophysiological, chemical, and histological 
effects similar to those observed in patients with 
TLE (Ben-Ari et al., 1979; Rusina et al., 2021). 
Physiological, chemical, and histological effects of 
KA treatment have been studied extensively. 
However, much less is known about KA-induced 
ultrastructural alterations that develop in brain 
regions involved in TLE. In the present research, 
the ultrastructure of the hippocampal CA1 area of 
adult male Wistar rats at various stages of KA-
induced epileptogenesis is decsribed. Epilepto- 
genesis was induced by multiple low-dose intrape- 
ritoneal injections of KA (Hellier et al., 1998). 

  
Materials and Methods 

The study was performed on twenty-eight adult 
male Wistar rats (P30-35), weighting 185-215 g 
obtained from Ivane Beritashvili Center of Experi- 
mental Biomedicine. The animals were housed 
three per cage, in a climate-controlled environment 
(temperature 20-22°C, humidity – 55%-60%, 12-hr 
light/ dark cycle), With ad libitum access to food 
and water. Just before the treatment, the rats were 
randomly assigned to control (n = 7) and three 
experimental groups (n = 7 in each group). Experi- 
mental rats received an initial dose of KA (Merck, 
catalog number – 420318) of 7.5 mg/kg. After 
45 min, repetitive injections of 2.5 mg/kg were 
given every 30 min. The injections were repeated 
until convulsive seizures were induced. The first 
convulsive seizure was considered as the beginning 
of status epilepticus (SE). Rarely more than five 
injections were needed and animals entered SE. 
Control rats were injected IP, with saline. Behavior 
was monitored performed from Day 1 until day 21. 
The material for electron microscopy (EM) was 
taken 24 h, 8 days and 21 days after SE ‒ 5 animals 
for each case. Only those KA-treated rats, which 
developed the seizures of class 4 or greater, were 
selected. All procedures were performed in accor- 
dance with EU Directive 2010/63/EU, on the 
protection of animals used for scientific purposes.  

EM Analysis 

The conventional technique described in our earlier 
studies was used (Lobzhanidze et al., 2020; Zhva- 
nia et al., 2020). Briefly: after pentobarbital 
injection, the rats underwent transcardiac perfusion 
with heparinized 0.9% NaCl, followed by 500 mL 
of 4% paraformaldehyde and 2.5% glutaraldehyde 
in 0.1 M phosphate buffer, pH 7.4. The left hemis- 
pheric tissue blocks containing the hippocampus 
were cut into 400-micron-thick coronal slices. The 
coordinates for the hippocampus were 3.8 mm 
posterior to Bregma and lateral ±1.8 to ±2.2 mm 
(Paxinos & Watson, 2014). CA1 was identified 
with an optical microscope (Leica MM AF), cut 
out, dehydrated, and embedded in Araldite. 
Sections 35 nm thick were prepared with an 
ultramicrotome (Leica EM UC7), stained with lead 
citrate, and examined with a JEM 1400 electron 
microscope. From each rat, three blocks were 
prepared, and every fifth section was evaluated. 

  
Results 

EM analysis revealed a number of ultrastructural 
modifications in some neurons, glial cells and 
synapses of CA 1 area. The character of modifi- 
cations differed at various stages of epilepto- 
genesis. Thus, 24 hours after SE, approximately 
22% of observed neurons were altered. The 
majority of them exhibited the peculiarities of 
pyramidal cells. About 9% of such cells were 
irreversibly modified. Specifically, the signs of late 
phase of apoptosis, almost total chromatolysis or 
significantly destroyed cytoplasmic organelles 
were observed (Fig. A, B). The most common were 
swollen or destructed mitochondria and swollen or 
damaged dendrites, even without tubules. The 
majority of synapses were normal, whereas in other 
presynaptic profiles, synaptic vesicles showed the 
tendency to be concentrated in close vicinity from 
an active zone. Some astrocytes were moderately 
swollen. On 7 and 21 days after treatment, irrever- 
sibly damaged neurons constituted about 5% and 
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4% of observed cells. Damaged organelles are also 
relatively rare. However, altered mitochondria in 
different parts of cells, including presynaptic 
terminals as well as swollen dendrites were still 
relatively numerous. 
 
Discussion 

The hippocampal CA1 area represents the main 
output point of the hippocampal tri-synaptic circuit. 
Therefore, CA1 is a special site of epileptogenesis 
(Aksoz et al., 2020; Núñez-Ochoa et al., 2021; Su 
et al., 2002). Recently, it was shown that status 
epilepticus (SE), as a transient insult, induces a 
transcriptional program which differs in different 
regions of the hippocampus. Genetic testing also 
indicates that SE induces highly variable gene 
expression in different cell types of CA1 (Galvis-
Montes et al., 2023; Pfisterer et al., 2020). 
According to other data, only a few days after SE, 
CA1 may acquire the properties of an epileptogenic 
focus (Su et al., 2002). Our electron microscopy 
analysis indicates that KA-induced SE produces 
structural pathologies in CA1 at all stages of 
epileptogenesis, with the most substantial 
alterations observed 24 hours after the initial insult. 

Additionally, data show that among neurons, 
pyramidal cells are the most vulnerable to KA-
induced SE. These results provide additional 
evidence that, despite its transient nature, SE can be 
considered a fundamental insult to affected brain 
structures (Núñez-Ochoa et al., 2021). 

In our material, mitochondria and dendrites 
were the most altered structures at all stages of 
epileptogenesis. Mitochondrial impairments were 
described in several human imaging studies (Rho & 
Boison, 2022). Experimental data also suggest that 
mitochondrial reactive oxygen species occur during 
different phases of epileptogenesis (Ignacio-Mejía 
et al., 2023; Xing et al., 2019). Moreover, it was 
proposed that mitochondrial dysfunction and 
oxidative stress not only result from SE, but may 
also contribute to epileptogenesis (Mercado-
Gómez et al., 2023; Rowley & Patel, 2013). The 
most reviewed potential links are bioenergetic 
failure and fuel utilization (Mercado-Gómez et al., 
2023; Rowley & Patel, 2013). The mitochondrial 
alterations described in the present study provide 
additional evidence supporting this suggestion; 
however, further research emphasizing the effects 
of energy failure and ATP depletion is needed. 

    
   A                 B 

Fig. Electron microscopic micrographs of the effects of kainic acid on hippocampal CA1 area. A – Total chromatolysis 
on cytoplasm. B – The fragment of dark degenerated neuron with destructed mitochondria. 
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Dendrite pathologies in brain epileptogenic 
zones are also described in multiple studies and are 
thought to be associated with the reorganization of 
neuronal networks. Mechanistically targeted appro- 
aches to limit dendritic alterations may represent 
novel therapeutic strategies for treating epilepsy 
(Wong & Guo, 2013). However, the exact etiology 
and functional implications of such disorders are 
not yet established (Kumari & Brewster, 2023). 
Therefore, a better understanding of the functional 
significance of these pathologies is needed. 

 

Conclusion 

The results show that KA-induced SE is imme- 
diately damaging and induces continuing neuronal 
network reorganization that should predispose to 
chronic seizures. 
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ეპილეპტოგენეზის მექანიზმების გასაშუქებლად. მთელი რიგი კვლევების თანახმად, ვირთაგ- 
ვებში კაინის მჟავას ინტრაჰიპოკამპალური, ინტრაამიგდალარული, ინტრაპერიტონეული ან 
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მაციაა იმ ულტრასტრუქტურული ცვლილებების შესახებ, რომლებსაც კაინის მჟავა საფეთ- 
ქლის წილის ეპილეფსიაში ჩართულ თავის ტვინის უბნებში იწვევს. წარმოდგენილ კვლევაში, 
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ვისტარის ხაზის ზრდასრული მამრი ვირთაგვების ჰიპოკამპის CA1 ველში აღწერილია ის 
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	Introduction
	Temporal lobe epilepsy (TLE) is the most common form of focal epilepsy in adults (Hines & Wu, 2023). About 80% of temporal lobe epilepsy arises from the medial part of the temporal lobe. Usually, TLE involves the hippocampus, parahippocampal gyrus, and amygdala—brain regions related to emotions, memory, and the processing of sensory information (Meng et al., 2023). The understanding of the mechanisms of TLE largely rests on the use of corresponding animal models. No model fully reproduces all the features of TLE; however, some exhibit a high level of similarity with human epilepsy. One of these is the kainic acid (KA) model, introduced by Ben-Ari and colleagues (Ben-Ari et al., 1979). KA is a cyclic analogue of L-glu-tamate and an agonist of ionotropic KA receptors. It is well known that systemic, intrahippocampal, intra-amygdalar, intraperitoneal, or intranasal administration of KA in rats induces behavioral, electrophysiological, chemical, and histological effects similar to those observed in patients with TLE (Ben-Ari et al., 1979; Rusina et al., 2021). Physiological, chemical, and histological effects of KA treatment have been studied extensively. However, much less is known about KA-induced ultrastructural alterations that develop in brain regions involved in TLE. In the present research, the ultrastructure of the hippocampal CA1 area of adult male Wistar rats at various stages of KA-induced epileptogenesis is decsribed. Epilepto-genesis was induced by multiple low-dose intrape-ritoneal injections of KA (Hellier et al., 1998).
	Materials and Methods
	The study was performed on twenty-eight adult male Wistar rats (P30-35), weighting 185-215g obtained from Ivane Beritashvili Center of Experi-mental Biomedicine. The animals were housed three per cage, in a climate-controlled environment (temperature 20-22°C, humidity – 55%-60%, 12-hr light/ dark cycle), With ad libitum access to food and water. Just before the treatment, the rats were randomly assigned to control (n=7) and three experimental groups (n=7 in each group). Experi-mental rats received an initial dose of KA (Merck, catalog number – 420318) of 7.5mg/kg. After 45min, repetitive injections of 2.5mg/kg were given every 30min. The injections were repeated until convulsive seizures were induced. The first convulsive seizure was considered as the beginning of status epilepticus (SE). Rarely more than five injections were needed and animals entered SE. Control rats were injected IP, with saline. Behavior was monitored performed from Day 1 until day 21. The material for electron microscopy (EM) was taken 24h, 8 days and 21 days after SE ‒ 5 animals for each case. Only those KA-treated rats, which developed the seizures of class 4 or greater, were selected. All procedures were performed in accor-dance with EU Directive 2010/63/EU, on the protection of animals used for scientific purposes. 
	EM Analysis
	The conventional technique described in our earlier studies was used (Lobzhanidze et al., 2020; Zhva-nia et al., 2020). Briefly: after pentobarbital injection, the rats underwent transcardiac perfusion with heparinized 0.9% NaCl, followed by 500mL of 4% paraformaldehyde and 2.5% glutaraldehyde in 0.1M phosphate buffer, pH 7.4. The left hemis-pheric tissue blocks containing the hippocampus were cut into 400-micron-thick coronal slices. The coordinates for the hippocampus were 3.8mm posterior to Bregma and lateral ±1.8 to ±2.2mm (Paxinos & Watson, 2014). CA1 was identified with an optical microscope (Leica MM AF), cut out, dehydrated, and embedded in Araldite. Sections 35nm thick were prepared with an ultramicrotome (Leica EM UC7), stained with lead citrate, and examined with a JEM 1400 electron microscope. From each rat, three blocks were prepared, and every fifth section was evaluated.
	Results
	EM analysis revealed a number of ultrastructural modifications in some neurons, glial cells and synapses of CA 1 area. The character of modifi-cations differed at various stages of epilepto-genesis. Thus, 24 hours after SE, approximately 22% of observed neurons were altered. The majority of them exhibited the peculiarities of pyramidal cells. About 9% of such cells were irreversibly modified. Specifically, the signs of late phase of apoptosis, almost total chromatolysis or significantly destroyed cytoplasmic organelles were observed (Fig. A, B). The most common were swollen or destructed mitochondria and swollen or damaged dendrites, even without tubules. The majority of synapses were normal, whereas in other presynaptic profiles, synaptic vesicles showed the tendency to be concentrated in close vicinity from an active zone. Some astrocytes were moderately swollen. On 7 and 21 days after treatment, irrever-sibly damaged neurons constituted about 5% and 4% of observed cells. Damaged organelles are also relatively rare. However, altered mitochondria in different parts of cells, including presynaptic terminals as well as swollen dendrites were still relatively numerous.
	Discussion
	The hippocampal CA1 area represents the main output point of the hippocampal tri-synaptic circuit. Therefore, CA1 is a special site of epileptogenesis (Aksoz et al., 2020; Núñez-Ochoa et al., 2021; Su et al., 2002). Recently, it was shown that status epilepticus (SE), as a transient insult, induces a transcriptional program which differs in different regions of the hippocampus. Genetic testing also indicates that SE induces highly variable gene expression in different cell types of CA1 (Galvis-Montes et al., 2023; Pfisterer et al., 2020). According to other data, only a few days after SE, CA1 may acquire the properties of an epileptogenic focus (Su et al., 2002). Our electron microscopy analysis indicates that KA-induced SE produces structural pathologies in CA1 at all stages of epileptogenesis, with the most substantial alterations observed 24 hours after the initial insult. Additionally, data show that among neurons, pyramidal cells are the most vulnerable to KA-induced SE. These results provide additional evidence that, despite its transient nature, SE can be considered a fundamental insult to affected brain structures (Núñez-Ochoa et al., 2021).
	In our material, mitochondria and dendrites were the most altered structures at all stages of epileptogenesis. Mitochondrial impairments were described in several human imaging studies (Rho & Boison, 2022). Experimental data also suggest that mitochondrial reactive oxygen species occur during different phases of epileptogenesis (Ignacio-Mejía et al., 2023; Xing et al., 2019). Moreover, it was proposed that mitochondrial dysfunction and oxidative stress not only result from SE, but may also contribute to epileptogenesis (Mercado-Gómez et al., 2023; Rowley & Patel, 2013). The most reviewed potential links are bioenergetic failure and fuel utilization (Mercado-Gómez et al., 2023; Rowley & Patel, 2013). The mitochondrial alterations described in the present study provide additional evidence supporting this suggestion; however, further research emphasizing the effects of energy failure and ATP depletion is needed.
	Dendrite pathologies in brain epileptogenic zones are also described in multiple studies and are thought to be associated with the reorganization of neuronal networks. Mechanistically targeted appro-aches to limit dendritic alterations may represent novel therapeutic strategies for treating epilepsy (Wong & Guo, 2013). However, the exact etiology and functional implications of such disorders are not yet established (Kumari & Brewster, 2023). Therefore, a better understanding of the functional significance of these pathologies is needed.
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	The results show that KA-induced SE is imme-diately damaging and induces continuing neuronal network reorganization that should predispose to chronic seizures.
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[bookmark: OLE_LINK1]Abstract. Kainic acid (KA) model of temporal lobe epilepsy (TLE) is one of the most reliable tools for understanding the mechanisms of epileptogenesis. Numerous data show that systemic, intrahippocampal, intraamygdalar, intraperitioneal or intranasal administration of KA in rats, induces behavioral, electro-
physiological, chemical and histological effects that are similar to those observed in patients with TLE. While physiological, chemical and histological effects of KA treatment have been studied extensively, much lesser is known about KA-induced ultrastructural alterations that develop in brain regions involved in TLE. In the present research, we describe the ultrastructure of hippocampal CA1 area of adult male Wistar rats 24 h, 7 days and 21 days after KA-induced status epilepticus (SE). Electron microscopic analysis revealed that KA-induced SE produces structural pathologies at all stages of epileptogenesis, but the most substantial (in some cases, irreversible) – 24 h after initial insult. At all three time-points the most common were destructed mitochondria and damaged dendrites. Besides, electron microscopic analysis shows that among hippocampal neurons the most vulnerable to SE are pyramidal cells. In general, such results demonstrated that KA-provoked SE is immediately damaging and induces continuing neuronal network reorganization that should predispose to chronic seizures. Therefore, despite transient nature, SE could be considered as a fundamental insult to the affected brain structure. © 2025 Bull. Natl. Acad. Sci. Georg.
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Introduction

Temporal lobe epilepsy (TLE) is the most common form of focal epilepsy in adults (Hines & Wu, 2023). About 80% of temporal lobe epilepsy arises from the medial part of the temporal lobe. Usually, TLE involves the hippocampus, parahippocampal gyrus, and amygdala—brain regions related to emotions, memory, and the processing of sensory information (Meng et al., 2023). The understanding of the mechanisms of TLE largely rests on the use of corresponding animal models. No model fully reproduces all the features of TLE; however, some exhibit a high level of similarity with human epilepsy. One of these is the kainic acid (KA) model, introduced by Ben-Ari and colleagues (Ben-Ari et al., 1979). KA is a cyclic analogue of L-glu-
tamate and an agonist of ionotropic KA receptors. It is well known that systemic, intrahippocampal, intra-amygdalar, intraperitoneal, or intranasal administration of KA in rats induces behavioral, electrophysiological, chemical, and histological effects similar to those observed in patients with TLE (Ben-Ari et al., 1979; Rusina et al., 2021). Physiological, chemical, and histological effects of KA treatment have been studied extensively. However, much less is known about KA-induced ultrastructural alterations that develop in brain regions involved in TLE. In the present research, the ultrastructure of the hippocampal CA1 area of adult male Wistar rats at various stages of KA-induced epileptogenesis is decsribed. Epilepto-
genesis was induced by multiple low-dose intrape-
ritoneal injections of KA (Hellier et al., 1998).

 

Materials and Methods

The study was performed on twenty-eight adult male Wistar rats (P30-35), weighting 185-215g obtained from Ivane Beritashvili Center of Experi-
mental Biomedicine. The animals were housed three per cage, in a climate-controlled environment (temperature 20-22°C, humidity – 55%-60%, 12-hr light/ dark cycle), With ad libitum access to food and water. Just before the treatment, the rats were randomly assigned to control (n=7) and three experimental groups (n=7 in each group). Experi-
mental rats received an initial dose of KA (Merck, catalog number – 420318) of 7.5mg/kg. After 45min, repetitive injections of 2.5mg/kg were given every 30min. The injections were repeated until convulsive seizures were induced. The first convulsive seizure was considered as the beginning of status epilepticus (SE). Rarely more than five injections were needed and animals entered SE. Control rats were injected IP, with saline. Behavior was monitored performed from Day 1 until day 21. The material for electron microscopy (EM) was taken 24h, 8 days and 21 days after SE ‒ 5 animals for each case. Only those KA-treated rats, which developed the seizures of class 4 or greater, were selected. All procedures were performed in accor-
dance with EU Directive 2010/63/EU, on the protection of animals used for scientific purposes. 

EM Analysis

The conventional technique described in our earlier studies was used (Lobzhanidze et al., 2020; Zhva-
nia et al., 2020). Briefly: after pentobarbital injection, the rats underwent transcardiac perfusion with heparinized 0.9% NaCl, followed by 500mL of 4% paraformaldehyde and 2.5% glutaraldehyde in 0.1M phosphate buffer, pH 7.4. The left hemis-
pheric tissue blocks containing the hippocampus were cut into 400-micron-thick coronal slices. The coordinates for the hippocampus were 3.8mm posterior to Bregma and lateral ±1.8 to ±2.2mm (Paxinos & Watson, 2014). CA1 was identified with an optical microscope (Leica MM AF), cut out, dehydrated, and embedded in Araldite. Sections 35nm thick were prepared with an ultramicrotome (Leica EM UC7), stained with lead citrate, and examined with a JEM 1400 electron microscope. From each rat, three blocks were prepared, and every fifth section was evaluated.

 

Results

EM analysis revealed a number of ultrastructural modifications in some neurons, glial cells and synapses of CA 1 area. The character of modifi-
cations differed at various stages of epilepto-
genesis. Thus, 24 hours after SE, approximately 22% of observed neurons were altered. The majority of them exhibited the peculiarities of pyramidal cells. About 9% of such cells were irreversibly modified. Specifically, the signs of late phase of apoptosis, almost total chromatolysis or significantly destroyed cytoplasmic organelles were observed (Fig. A, B). The most common were swollen or destructed mitochondria and swollen or damaged dendrites, even without tubules. The majority of synapses were normal, whereas in other presynaptic profiles, synaptic vesicles showed the tendency to be concentrated in close vicinity from an active zone. Some astrocytes were moderately swollen. On 7 and 21 days after treatment, irrever-
sibly damaged neurons constituted about 5% and 4% of observed cells. Damaged organelles are also relatively rare. However, altered mitochondria in different parts of cells, including presynaptic terminals as well as swollen dendrites were still relatively numerous.[image: ]   [image: ]

			A					            B

Fig. Electron microscopic micrographs of the effects of kainic acid on hippocampal CA1 area. A – Total chromatolysis on cytoplasm. B – The fragment of dark degenerated neuron with destructed mitochondria.





Discussion

The hippocampal CA1 area represents the main output point of the hippocampal tri-synaptic circuit. Therefore, CA1 is a special site of epileptogenesis (Aksoz et al., 2020; Núñez-Ochoa et al., 2021; Su et al., 2002). Recently, it was shown that status epilepticus (SE), as a transient insult, induces a transcriptional program which differs in different regions of the hippocampus. Genetic testing also indicates that SE induces highly variable gene expression in different cell types of CA1 (Galvis-Montes et al., 2023; Pfisterer et al., 2020). According to other data, only a few days after SE, CA1 may acquire the properties of an epileptogenic focus (Su et al., 2002). Our electron microscopy analysis indicates that KA-induced SE produces structural pathologies in CA1 at all stages of epileptogenesis, with the most substantial alterations observed 24 hours after the initial insult. Additionally, data show that among neurons, pyramidal cells are the most vulnerable to KA-induced SE. These results provide additional evidence that, despite its transient nature, SE can be considered a fundamental insult to affected brain structures (Núñez-Ochoa et al., 2021).

In our material, mitochondria and dendrites were the most altered structures at all stages of epileptogenesis. Mitochondrial impairments were described in several human imaging studies (Rho & Boison, 2022). Experimental data also suggest that mitochondrial reactive oxygen species occur during different phases of epileptogenesis (Ignacio-Mejía et al., 2023; Xing et al., 2019). Moreover, it was proposed that mitochondrial dysfunction and oxidative stress not only result from SE, but may also contribute to epileptogenesis (Mercado-Gómez et al., 2023; Rowley & Patel, 2013). The most reviewed potential links are bioenergetic failure and fuel utilization (Mercado-Gómez et al., 2023; Rowley & Patel, 2013). The mitochondrial alterations described in the present study provide additional evidence supporting this suggestion; however, further research emphasizing the effects of energy failure and ATP depletion is needed.

Dendrite pathologies in brain epileptogenic zones are also described in multiple studies and are thought to be associated with the reorganization of neuronal networks. Mechanistically targeted appro-
aches to limit dendritic alterations may represent novel therapeutic strategies for treating epilepsy (Wong & Guo, 2013). However, the exact etiology and functional implications of such disorders are not yet established (Kumari & Brewster, 2023). Therefore, a better understanding of the functional significance of these pathologies is needed.



Conclusion

The results show that KA-induced SE is imme-
diately damaging and induces continuing neuronal network reorganization that should predispose to chronic seizures.
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