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Abstract
Epilepsy is a common brain disorder characterized by a chronic predisposition to generate spontaneous 

seizures. It remains unknown regarding the mechanisms for epilepsy formation. Prolonged seizures trigger significant 
neuroinflammatory responses in experimental and human temporal lobe epilepsy, which have been speculated to be 
mediating the epileptogenesis. Currently, extensive evidence suggests that anti-inflammatory approaches might offer 
a promising alternative therapeutic strategy especially when antiepileptic medications are ineffective. By diminishing 
the anti-inflammatory activities of epoxyeicosatrienoic acids (EETs), soluble epoxide hydrolase (sEH) has been 
considered a potential therapeutic target for epileptic seizures. Here we review evidences concerning the relevance of 
neuroinflammarion to the pathophysiology of epilepsy, the physiological functions of EETs-sEH metabolism in central 
nervous system, and the linkage of EET-sEH pathway to neuroinflammation and neuromodulation. Several contemporary 
studies have contributed to defining the importance of sEH inhibition in modulating inflammatory responses and 
abnormal hyperexcitability related to epilepsy. Notwithstanding some discrepancies have been noted between different 
experimental models or between pharmacological inhibition and genetic deletion of sEH, the involvement of sEH in the 
generation and progression of epilepsy suggests that sEH may be an attractive target for therapeutic intervention. 
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Introduction
Temporal lobe epilepsy (TLE), one of the most prevalent 

neurological syndromes, is the episodes of abnormal excessive and 
synchronous electrical discharges occurring in temporal lobe of the 
brain. Medical intractability is an important clinical problem in TLE. 
Further surgical treatment is needed for the patients with TLE who 
still have seizure attacks under adequate medications [1]. Although 
numerous possible mechanisms underlying epileptogenesis have 
been addressed, there remains still largely unknown about how to 
successfully treat the pathogenesis of epilepsy. 

More recent studies draw attention to the contributions of brain 
inflammation and immune processes in the progression of epilepsy. 
Accumulating evidence suggests that both innate and adaptive immune 
responses activated by seizures contribute to the generation and 
progression of epilepsy and to epileptogenic pathologies [2-4]. Epileptic 
pathological alterations, comprising neuronal cell death, aberrant 
reactive gliosis, axonal sprouting [5], enhanced neurogenesis [6] in 
hippocampal formation and the dysfunction of blood brain barrier 
[7], that leading to network hyperexcitability and decreased seizure 
threshold, have been proposed to be associated with inflammatory 
reaction [3,8], implying an etiological role of neuroinflammation 
for central pathogenesis in epileptogenesis and ictogenesis [9,10]. 
Accordingly, further understanding of the mechanisms underlying 
epileptogenesis-related inflammatory reactions is paramountly 
important for the development of therapeutic strategies against epilepsy.

Recently, anti-inflammatory approaches to epilepsy management 
have been considered as a promising alternative therapeutic strategy 
when antiepileptic medications are ineffective [11,12]. Numerous 
anti-inflammatory targets for epilepsy prevention and treatment 
have been demonstrated in both clinical and experimental studies 
[13-15]. Some specific anti-inflammatory drugs coupled with 
anticonvulsant activity demonstrated in experimental studies, such 

as inhibitors of interleukin-1β (IL-1β)-converting enzyme /caspase-1 
and antagonists of IL-1β receptors [16], cyclooxygenase-2 (COX-2) 
inhibitors [17] as well as antagonists of toll-like receptors [18,19], 
may have therapeutic potential in proinflammatory processes in the 
epileptic brain [20]. 

A potential target enzyme for anti-inflammatory treatment of 
epilepsy, soluble epoxide hydrolase (sEH), has been characterized 
to participate in regulating inflammatory responses and brain 
excitability in epileptic animal models in current studies [21-23]. 
sEH, a phase I xenobiotic metabolizing enzyme broadly distributed 
in mammalian tissues [24,25], is the major enzyme in the metabolic 
conversion and degradation of anti-inflammatory epoxy-fatty acid 
to their corresponding inactive dihydroxy-fatty acid [26]. Inhibition 
of sEH enzymatic activity either by pharmacological inhibitors or 
genetic deletion stabilizes bioactivity of the arachidonic acid (AA) 
derived epoxyeicosatrienoic acids (EETs) and therefore enhances their 
anti-inflammatory and neuroprotective effects [27-29]. In addition, 
recent evidences indicate that sEH and EETs appear to be involved in 
modulating neuronal activity [30], synaptic neurotransmission [31] 
and axon outgrowth [32], which are germane to the development of 
epilepsy [5,33]. In this review, the recent advances are summarized 
with emphasis on the fundamentally mechanisms of sEH-dependent 
EETs metabolic pathway in neuroinflammation and abnormal 
hyperexcitability in epilepsy (Figure 1).
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Figure 1: Proposed mechanisms of sEH in the events leading from inflammation to epileptogenesis. Epileptogenic insults may give rise to considerable neuronal damage 
and reactive gliosis, which produce and release proinflammatory mediators (cytokines, chemokines and lipid metabolites), eliciting a cascade of pathophysiological 
events within the affected brain regions. Increased cytokines-mediated NF-B activation might be associated with the enhancement of NMDA receptor-related Ca2+ 
influx into neuron and the reduction of astrocytic glutamate reuptake and GABAA inhibitiory transmission, thereby leading to hyperexcitability. The eicosanoids, PGs 
and LTs, derived from AA via their corresponding enzymes, COXs and LOXs, are also potent mediators for initiating and maintaining inflammatory reactions which, 
in turn, contribute to the further development of epilepsy. Seizure activities elevate expression and activity of COX, especially COX-2, coupling to robust PGs (mainly 
PGE2) production, acting through PGE2 receptors (EPs, mainly EP2), that facilitates excitatory glutamatergic synaptic transmission and subsequent epileptogenesis. 
In contrast, CYP epoxygenases-derived eicosanoid products, the EETs are considered to exert anti-inflammatory and anti-seizure effects through the inhibition of 
NF-B activation and alterations of synaptic transmission. Such bioavailabilities of EETs can be augmented by pharmacological or genetic inhibition of sEH, the primary 
enzyme for the degradation of EETs to inactive DHETs, and therefore suggesting that EETs -sEH metabolism implicated in epilepsy-related neuroinflammation (microglia 
activation, astrocyte dysfunction and proinflammatory mediators release etc.) and neuromodulation (seizure threshold, hyperexcitability and ictogenesis etc.), and sEH 
might be an attractive target for therapeutic intervention. AA: Arachidonic Acid; AUDA: 12-(3-Adamantan-1-ylureido) Dodecanoic Acid; CCL: C-C motif Chemokine 
Ligand; COX: Cyclooxygenase; CYP: Cytochrome P450; DHETs: Dihydroxyeicosatrienoic acids; EETs: Epoxyeicosatrienoic acids; EP2: Prostaglandin E2 receptor 
2; GABAA: type A Gamma-Aminobutyric Acid; IL: Interleukin; LOX: Lipoxygenase; LTs: Leukotrienes; MIP: Macrophage Inflammatory Protein; NF-κB: Nuclear Factor 
kappa B; NMDA: N-Methyl-D-Aspartate; PGs: Prostaglandins; sEH: soluble Epoxide Hydrolase; TNF-α= Tumor Necrosis Factor-α; TPPU: 1-Trifluoromethoxyphenyl-3-
(1-Propionylpiperidin-4-yl) Urea; TUPS: 1-(1-methanesulfonyl-piperidin-4-yl)-3-(4-trifluoromethoxy-phenyl)-urea; 4-PCO: 4-Phenylchalcone Oxide.
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Neuroinflammation in Epilepsy
Neuroinflammation is an underlying component of a diverse range 

of neurodegenerative diseases and their associated neuropathology, 
which has been identified in epilepsy-related tissue from both 
experimental and clinical evidence [34,35]. Significant inflammatory 
responses triggered by seizures are robust glial activation and the 
release of multiple inflammatory mediators, including cytokines, 
chemokines and lipid metabolites from injured neurons and reactive 
glial cells [10,36], triggering the pro-inflammatory signaling cascades 
around the affected brain regions [8,37-42]. 

There have been a considerable number of studies addressed that 
the proinflammatory cytokines, IL-1β, interleukin-6 (IL-6) and tumor 
necrosis factor-α (TNF-α) are major inflammatory factors implicated 
in epilepsy [9,43,44]. Pronounced overexpression of proinflammatory 
cytokines has been observed in patients and experimental models 
with epilepsy [9,39], and is considered to be pro-epileptogenic in large 
variety of epileptic animal models [43].

IL-1β exerts proconvulsive effects via enhancement of N-methyl-
D-aspartate (NMDA) receptor-mediated Ca2+ influx into neuron 
and inhibition astrocytic glutamate reuptake [45], which potentiate 
excitotoxicity [46] and seizure generation [47]. IL-1β also blocks type A 
gamma-aminobutyric acid (GABAA) receptor function in hippocampal 
neurons, thus possibly reducing inhibitory transmission that leading to 
hyperexcitability [48].

The action of IL-6 and TNF-α is complex and their influence 
on seizures has been addressed to be either pro-convulsive or anti-
convulsive, based on the experimental designs and epilepsy models 
[49-56]. Increased seizure susceptibility has been reported in mice with 
IL-6 gene deletion [53]. It has also been demonstrated that neonatal 
rats treated with IL-6 display delayed onset of hyperthermia-induced 
convulsions and decreased seizure severity [57], supporting an 
anticonvulsant role of this cytokine. Moreover, proconvulsant action of 
IL-6 in the initiation and propagation of seizures has been described 
in pentylenetrtrazol (PTZ)-induced generalized seizures [58] and in 
transgenic mice with IL-6 overexpression [52]. 

Implication of TNF-α in the modulation of neuronal activity was 
confirmed by in vitro and in vivo models of neuronal hyperexcitability 
and excitotoxicity. TNF-α induces rapid recruitment of α-amino-
3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptors 
and endocytosis of GABAA receptors, enhancing AMPA-dependent 
excitatory postsynaptic current and decreasing GABAA transmission, 
which may exacerbate excitotoxic damage of hippocampal pyramidal 
cells [59,60]. In amygdala-kindled rats, the duration of epileptiform 
discharges was increased after 5.0 mg/kg TNF-α administration [50]. 
In contrast, relative low dose of TNF-α (2.5 and 15.0 pmol/25 g mouse) 
intrahippocampal injected into mice potently attenuated seizures [49]. 
Similar to IL-6, TNF-α possesses dichotomous properties in epilepsy 
[9,44,61], which may be derived from either its concentrations [62] 
or two distinct TNF-signaling pathways mediated by its different 
receptor in the brain, p55 and p75 [63]. Studies using TNF-α receptor 
knock-out mice demonstrated that the potentiation of seizure activity 
and excitotoxicity by TNF-α involves p55 receptor, whereas the 
anticonvulsant activity was mediated by p75 receptor [49,64]. In Shigella-
mediated seizures, TNF-α at low concentrations is proconvulsive, but 
exerts an anticonvulsive effect at higher concentrations [51], which may 
be associated with the activation of p55 and p75 pathway, respectively 
[44,65].

In inflamed brain, non-esterified arachidonic acid (AA) is 
released from phospholipids and converts to corresponding bioactive 
eicosanoids, including prostaglandins (PGs), leukotrienes, and EETs 
by COXs, lipoxygenases and cytochrome P450 (CYP) epoxygenases, 
respectively [66-68]. In the central nervous system (CNS), eicosanoids 
have been found to express in neurons, astrocytes, cerebral vascular 
endothelial cells and cerebrospinal fluid and to participate in synaptic 
function, cerebral blood flow (CBF) regulation, apoptosis, angiogenesis, 
and gene expression under physiological conditions [27,69-71]. They 
also play a crucial role for initiating and maintaining the inflammatory 
responses in neurological disorders [66]. 

In addition to pro-inflammatory cytokines, up-regulation of COX-
2, the key enzyme required for PGs biosynthesis, has been shown to 
contribute to the mechanisms leading to neuroinflammation, neuronal 
damage and aberrant neurogenesis in brain regions susceptible to 
seizures and epilepsy [8,39,72-80]. Manipulation of COX-2 activity 
with inhibitors or genetic deletion has been shown either to attenuate 
or exacerbate epileptogenesis [74,76,80,81], which likely depend on the 
different profiles of PGs production and their specific actions in the 
models of seizure and epilepsy [17,66]. 

PGE2 is one of the key downstream products of COX-2 in the 
brain, which has been recognized as a pro-epileptogenic factor via the 
activation of its G protein-coupled receptor EP2 [82-85]. Robust COX-
2-coupled PGE2 production following seizures not only facilitates 
inflammatory processes but also modulates synaptic transmission 
[86] that may reduce seizure threshold and lead to subsequent 
epileptogenesis [87]. For example, electroencephalography recordings 
of rats with methylmalonate-induced seizures displayed short latency 
for seizure onset and high amplitude of spikes after intraventricular 
injection of PGE2, indicating a role for PGE2 in potentiating ictogenesis 
[88]. Furthermore, blockade of interaction of PGE2 and EP2 alleviated 
neuronal injury, brain inflammation and seizure severity caused by 
pilocarpine-induced status epilepticus (SE) [84,85]. These evidences 
point to a role for the interaction of COX-2 -coupled PGE2 and EP2 
in epileptogenesis, and therefore targeting the downstream effector 
molecules in COX-2 signaling cascade might serve as alternative 
therapeutic approaches for epilepsy [10,17,88,89].

Epoxyeicosatrienoic Acids and Soluble Epoxide 
Hydrolase Metabolism in the Brain

In contrast to the proinflammatory eicosanoids synthesized from 
AA by acting through COXs and lipoxygenases, CYP epoxygenases-
derived eicosanoid products, the EETs are anti-inflammatory [90,91], 
which confer several important biological effects to the vascular, 
neuronal and renal system [25,92]. Recent evidences have suggested 
that EETs signaling may play distinctly different roles in CNS function 
compared to that of peripheral tissues [27,92,93]. 

Expending beyond the functions in the regulation of the cerebral 
vasculature, EETs have been demonstrated to modulate neuronal 
pain processing in the brainstem [94], to suppress the ischemia-
evoked inflammatory responses in the brain circulation [95], to exert 
the neuroprotective effects that alter microglia activation during 
ischemic injury and excitotoxicity [23,96], to regulate neuropeptide 
and neurotransmitter release [97,98], as well as to affect synaptic 
neurotransmission and plasticity [31,32,99]. The EETs are predominately 
catalyzed by sEH to dihydroxyeicosatrienoic acids (DHET) with 
reduced biological activity, thus inhibition of sEH has been considered 
as a potential approach for enhancing the bioavailability and beneficial 
effects of EETs [26,93,100,101].
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sEH is a bifunctional enzyme, which has been shown to hydrolyze 
EETs to DHET with a C-terminus hydrolase domain and involve 
in the biosynthesis of cholesterol and protein isoprenylation via an 
N-terminus lipid phosphatase domain [102]. Immunolocalization 
of sEH in the human and rodent brain has been described in non-
vascular and vascular regions, with region-specific and cell-specific 
differences [98,103,104]. The expression of sEH has been noted in the 
soma and processes of neuronal cells, oligodendrocytes, and astrocytes 
[98,105-107] in the brain parenchyma, as well as in the vascular smooth 
muscle cells of arterioles and microvessels in the brain vasculature 
[104], suggesting that sEH might implicate in EETs-mediated multiple 
neuronal functions and cellular signaling throughout the brain in 
addition to the link of cerebral vascular function [103].

The significance of sEH related epoxyeicosanoid pathway in 
cerebral circulation has been established in a number of studies 
[27,93]. Within the cerebral circulation, EETs are derived from 
vascular endothelium and astrocyte [32,108], which contributes to 
CBF regulation via neurovascular coupling [28,109]. Endothelial EETs 
exert the vasomotor effects through interacting with vascular smooth 
muscle transient receptor potential vanilloid-4 (TRPV4) channels 
that elicit Ca2+-sparks and then activate large conductance, Ca2+-
activated K+ (BKCa) channel, resulting in hyperpolarization and thus 
vasorelaxion [110,111]. Moreover, astrocytic EETs are released from 
astrocytic endfeet abutting cerebral capillaries and vessels, modulating 
neuronal activity that coupling to local regulation of CBF [112]. 
Accordingly, elevations in brain EETs levels offer beneficial effects on 
cerebrovascular diseases [113-115] and several studies focus on the 
implications of sEH epoxide hydrolase activity in the vascular function 
and non-vascular neuroprotctive and anti-inflammatory effects as well 
as the pharmacological and genetic manipulations of sEH for disease 
treatment [29,106,114,116]. 

Moreover, emerging evidence shows that EETs- sEH pathway in the 
brain exerts a variety of biological functions other than neurovascular 
modulation and protective effects on ischemic injury [27,93,117]. 
Various impacts of sEH in the brain have been documented, ranging 
from the modulation of neurophysiological and neuroimmunological 
properties to the involvement of the pathogenesis of several neurological 
diseases [21-23,31,32,92,96,118,119]. 

Recently, Ren et al. reported that both genetic and pharmacological 
inhibition of sEH confers resilience to repeated social defeat stress [118]. 
They found that the potent sEH inhibitor, 1-trifluoromethoxyphenyl-3-
(1-propionylpiperidin-4-yl) urea (TPPU), not only enhanced neuronal 
plasticity associated with depression in vitro but also displayed rapid 
antidepressant effects in both inflammation and social defeat stress 
models of depression. Furthermore, elevated expression of sEH was 
found in the brain of chronically stressed mice with depression-like 
behaviors and depressed patients, which might be involved in the 
pathogenesis of certain psychiatric diseases, including depression, 
bipolar disorder, and schizophrenia. After repeated social defeat 
stress, increased expression of brain-derived neurotrophic factor 
(BDNF) and phosphorylation of its receptor tyrosine-related kinase 
B (TrkB) were found in the prefrontal cortex, hippocampus of sEH 
knockout (sEH KO) mice and these mice did not show depression-like 
behavior, suggesting that sEH plays a key role in the pathophysiology 
of depression through modulating BDNF-TrkB signaling in the 
prefrontal cortex and hippocampus resulting in stress resilience, and 
that its inhibitors could be potential therapeutic or prophylactic drugs 
for depression. Moreover, the physiological effects of sEH inhibition 
on synaptic function and learning memory formation have also been 

determined [31]. Administration with the selective sEH inhibitor, 
12-(3-adamantan-1-yl-ureido) dodecanoic acid (AUDA), induced 
an enhancement of synaptic neurotransmission and plasticity in the 
prefrontal cortex, which was associated with increased expression of 
postsynaptic glutamatergic NMDA subunits NR1, NR2A, NR2B and 
AMPA subunits GluR1, GluR2, and the enhanced synaptic long-term 
potentiation which through the ERK phosphorylation mediated by 
these postsynaptic glutamatergic receptors, indicating a role of sEH in 
modulation of glutamatergic neurotransmission and synaptic efficacy 
in the prefrontal cortex. 

In addition to glutamatergic neurotransmission, it has been 
demonstrated by Dr. Hammock and co-workers that GABAergic 
neurotransmisstion also affected by sEH modulation [22]. Inhibition 
or genetic deletion of sEH was found to impede convulsive seizures 
instigated by GABAA antagonists, picrotoxin and PTZ, but not seizures 
evoked through other mechanisms. The anti-convulsive effects of sEH 
inhibition on GABA mediated neurotransmission to delay onset of 
seizures and seizure related excitability have been shown to be achieved 
through the augmentation of epoxy fatty acids levels, and specifically 
EETs in the brain, which suppress the tonic component of seizures and 
its related excitatory signaling. 

They also worked on the antidotal properties of sEH inhibition 
for tetramethylenedisulfotetramine (TETS), the potent convulsant 
poison that acts by inhibiting the functions of GABAA receptor and 
found that combined administration of high dose GABAA receptor 
positive allosteric modulator, diazepam (5 mg/kg, i.p.) and a small 
molecule sEH inhibitor, 1-(1-methanesulfonyl-piperidin-4-yl)-3-(4-
trifluoromethoxy-phenyl)-urea (TUPS, 1 mg/kg, ip, starting 1 h after 
diazepam and repeated every 24 h) prevented mortality and altered 
the signs of neuroinflammation in the hippocampus of mice with 
acute TETS intoxication, in which significantly decreased microglial 
activation and enhanced reactive astrogliosis were observed. Their 
findings suggested that sEH inhibition targets pathogenic mechanisms 
of acute TETS intoxication relevant to neuroinflammatory responses to 
protect the brain more efficaciously and may lead to better therapeutic 
outcomes in combination with antiseizure agents [23].

Pharmacological and Genetic Intervention of sEH 
Inhibition on Neuroinflammation and Brain Excitability 
of Epilepsy

The anti-ictogenesis and anti-inflammatory effects of sEH inhibition 
on the models of TLE other than the models of seizures caused by 
GABAA receptor antagonism have also been documented [21]. The 
involvement of sEH in neuroinflammation, seizure generation and 
subsequent epileptogenesis was investigated using two mouse models 
of TLE established by pilocarpine-induced SE and electrical amygdale 
kindling in both wild-type (WT) C57BL/6 mice and sEH knockout (sEH 
KO) mice. The results demonstrated herein showed that seizure related 
neuroinflammation and ictogenesis were attenuated by pharmacological 
inhibition of sEH enzymatic activity but not by sEH genetic deletion.

In WT mice subjected to pilocarpine-induced SE, two different 
types of sEH inhibitors, AUDA and TPPU attenuated up-regulated pro-
inflammatory cytokines, IL-1β and IL-6 in the hippocampus via the 
reduction of EETs degradation and IκB phosphorylation. Furthermore, 
the effectiveness of AUDA in terms of anti-ictogenesis properties 
resulted in decreased frequency and duration of spontaneous motor 
seizures in the pilocarpine-SE mice and increased seizure-induction 
threshold of the fully kindled mice. 
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Similar to WT mice, however, sEH KO mice revealed significantly 
increased expression of hippocampal IL-1β and IL-6 as well as decreased 
levels of EETs and EET/14,15-DHET ratio in response to SE. Moreover, 
sEH KO mice required lower dose of pilocarpine (sEH KO mice: 295 
mg/kg, i.p.; WT mice: 325 mg/kg, i.p.) to entered convulsive SE and 
fewer stimulations to achieve fully kindled seizures. They displayed a 
marked acceleration of kindling development with a shorter latency to 
seizure onset and a lower after discharge threshold, indicating that sEH 
KO mice were more vulnerable to seizure induction than WT mice. 

Notably, contrary to the previous findings in experimental cerebral 
ischemia models [95] and convulsive seizures elicited by GABA 
antagonists [22], these results demonstrated that genetic deletion of 
sEH did not exert an anti-inflammatory or anti-ictogenic effect in either 
the pilocarpine-induced SE model system or in the electrical kindling 
model system, which in contrast to the beneficial effects provided by 
pharmacological inhibition of sEH enzymatic activity with inhibitors. 

The discrepant findings of pharmarcological inhibition and genetic 
deletion of sEH in SE-induced cytokine expressions and ictogenesis 
might be due to alternative mechanisms for EETs hydrolysis other than 
sEH in sEH KO mouse brain. Interestingly, the levels of EETs and the 
ratio of EETs to 14,15-DHET in the hippocampus were found to be not 
statistically different between WT and sEH KO mice under normal and 
epileptic conditions, suggesting that brain hydrolase activities were not 
largely affected by sEH genetic deletion. The residual hydrolase activity 
in sEH KO brain might be compensated by other epoxide hydrolases 
(EHs), in particular microsomal EH activity, which is assumed to 
account for much of EETs hydrolysis in the sEH KO null mice [120].

Additionally, a number of compensatory mechanisms involving 
complex changes in signaling pathways have been identified in the 
sEH null mice, including CYP4A mediated elevated production 
of 20-hydroxyeicosatetraenoic acid contributing to maintenance 
homeostatic blood pressure [121] and the enhanced effects of 
upregulation of aortic A2A adenosine receptors (AR), CYP2J, and 
PPARγ coupled with downregulation of A1AR and PPARα on 
the modulation of adenosine-induced vascular responses [122]. 
Accordingly, the differential expression of A1 AR and A2A AR in 
the mice lacking sEH raises the possibility that brain excitatory 
transmission and metabolic activity controlled by these receptors 
[123] might alter, resulting in increased seizure facilitation in sEH 
KO mice. Also, it should be considered the implication of N-terminal 
lipid phosphatase activity of sEH in modulating brain activity though 
its precise physiological function and potential substrates in the brain 
remains to be elucidated at present. 

Taken together, the anti-inflammatory and anti-ictogenic 
effects of sEH inhibition on epileptic animal models are effective 
in pharmacological but not genetic manipulation suggesting an 
involvement of sEH in seizure generation and subsequent alterations of 
EETs-sEH metabolism and neuroinflammatory responses, which may 
have clinical therapeutic potential for epilepsy in the future, particularly 
when treating TLE.

Concluding Remarks
Epilepsy is a complex brain disorder characterized by a chronic 

predisposition to generate spontaneous seizures, the cause (pathogenic 
mechanisms) and effective interventions of which remain to be 
elucidated to date. More recent studies devoted to clarify the 
pathophysiological role of inflammation in the mechanisms involved 
in persistent excitability changes that may contribute to epileptogenesis 

and sought to identify the potential therapeutic targets and exploit 
novel approaches to curing epilepsy. Given the impact of sEH and 
EETs on a number of inflammatory or inflammation-linked diseases 
[26,124,125], there is emerging evidence that both pharmacological 
and genetic manipulations of sEH provide salutary outcomes of 
diseases management, thereby making sEH an attractive target for 
neuroinflammation of epilepsy. 

The anti-inflammatory and neuromodulatory activities provided by 
of sEH inhibition through elevating EETs level have been determined 
in central and peripheral nervous system [31,32,94,117,119,126], 
considered as therapeutic strategies for several neurological diseases, 
including seizures and epilepsy. However, interestingly, some 
discrepancies for anti-inflammatory and anti-ictogenesis effects of 
sEH inhibition on different models of seizures and epilepsy have been 
noted, and the inconsistencies between pharmacological inhibition and 
genetic deletion of sEH are shown [21]. Despite the precise role of sEH 
in the pathophysiology of brain hyperexcitability currently remains 
uncertain, these findings provide evidences that sEH participates 
in the generation and progression of seizures and epilepsy. Further 
comprehensive studies in various types of seizures and epilepsy derived 
from experimental models and human subjects are required to clarify 
the physiological functions of the two functional sEH domains in the 
brain and to expand our knowledge of the metabolic alterations of sEH-
EETs in the epileptic brain and therapeutic implication.
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