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Soluble epoxide hydrolase (sEH) — a bifunctional homodimeric enzyme located in both
cytosol and peroxisomes (2, 23, 24) was identified in plants and mammals (19). sEH facilitates
the conversion of epoxyeicosatrienoic acids (EETs) to the biologically less active
dihydroxyeicosatrienoic acids (DHETs). Unlike prostaglandins, the EETs and DHETS can be
incorporated into phospholipids, which then act as storage sites (10). The sEH is thought to
take part largely in the metabolism of arachidonic, linoleic and other fatty acid epoxides,
endogenous chemical mediators playing an important role in blood pressure regulation and
inflammation (20, 21). It has been shown that inhibition of sEH by trans-4[4(3-adamantan-1-
yl-ureido)-cyclohexyloxy]-benzoic acid (t-AUCB) may lead to elevation of EETs level which
in turn could elicit various beneficial biological effects in different conditions, such as
hypertension, pulmonary diseases, diabetes, atherosclerosis, inflammation etc (9, 10). It was
established that EETs are synthesized in endothelial cells and may lead to vasodilation by
activating the smooth muscle large conductance Ca 2+ activated K channels, resulting in
smooth muscle cell hyperpolarization in a number of vascular beds (3, 14).

An increasing number of experimental studies suggest that sEH inhibitors by elevation
of EETs level could reduce arterial pressure in spontaneously hypertensive rats (SHRs)and in
angiotensin II (Ang II) — treated animals, caused the reduction of the afferent kidney
arteriolar diameter and urinary albumin secretion, a marker of compromised renal function
(7, 8, 10, 12). Subsequent studies in coronary, renal and cerebral vasculatures showed that
regioisomeric EETSs resulted in increases in organ blood flow or vascular diameters (1, 3, 5,
22). It was believed (18) that EETs are vasodilators and serve as an endothelium-derived
hyperpolarizing factor (EDHF). In experimental a study was determined the direct actions of
EETs on cardiac myocytes and heart function (9, 17). It was shown that bovine and porcine
coronary arteries were the blood vessels where CYP2C and EETs were implicated as major
contributors to EDHF responses (10, 18). Additionally increasing number of evidence
demonstrates that DHETs possess vasodilator activity in the coronary circulation (10),
relaxing coronary arteries by activating smooth cell KCa channels, but this effect is less
potent in comparison with EETs (14).

Epoxygenase metabolites contribute importantly to vascular homeostasis. It was
demonstrated EETs angiogenic, antiaggregatory and anti-inflammatory properties indicating
about multiple roles of EETs in vascular biology (5, 8, 11). EETs and CYP epoxygenases can
protect cells from apoptosis induced by TNFI, which was proved by overexpression of CYP
epoxygenases (10, 25). Inhibition of sEH has also been demonstrated to protect the brain
from ischemic injury by protecting neurons from cell death (11, 13).

In light of the anti-inflammatory and antihypertensive properties the sEH inhibitor 1-
cyclohexyl-3-dodecyl urea (CDU) inhibits human vascular smooth muscle (VSM) cell



proliferation in a dose-dependent manner which is associated with a decrease in the level of
cyclin D1 (10). It is suggested (10, 12) that the urea class of sEH inhibitors may be useful for
the treatment of arterial hypertension and atherosclerosis characterized by exuberant VSM
cell proliferation and vascular inflammation (4, 6, 8, 9, 15). There is also significant evidence
that EETs and sEH inhibitors produce antiinflammatory effects against acute and chronic
inflammation (23). 11, 12-EET decreased the number of adherent and rolling mononuclear
cells in mice carotid arteries following TNF-a injection, which was similar to that observed
after administration of VCAM-1 blocking antibody (2, 10). At the same time 11, 12-EET
administration to bovine endothelial cells diminished VCAM-1 expression and nuclear fac-
tor kB (NFkB) promoter activity (10). Along with this data experimental findings showed
that proinflammatory mediators like cytokines and lipopolysaccharide (LPS) decrease
endothelial epoxygenase expression and EET generation, while TNF-a or chemokine
receptor-2 inhibition leads in an increase in CYP2C protein expression in rodents (10),
suggesting about important regulatory role of EET in vascular inflammation.

The sEH inhibitors also may useful in the treatment of transplant vasculopathy and
restenosis after angioplasty (8, 9), the processes that characterized by aberrant proliferation
of VSM cells. Whether the VSM cell growth-inhibitory effect of these inhibitors is caused by
sEH inhibition or is an effect of the ureas on other cellular substrates has not established,
however their action on hypertension, inflammation and VSM cell proliferation offer an
approach for the treatment of diseases that results in atherosclerosis (10, 11, 16).

In conclusion it may be suggest that sEH inhibitors and EETs as a novel compounds
improving vascular function are valuable agents for the therapeutic intervention of different
cardiovascular and renal diseases.
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