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Epoxyeicosatrienoic acids mediate adenosine-induced vasodilation
in rat preglomerular microvessels (PGMYV) via A,, receptors
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1 Activation of rat adenosine ,4 receptors (A5 R) dilates preglomerular microvessels (PGMYV), an
effect mediated by epoxyeicosatrienoic acids (EETs).

2 Incubation of PGMYV with a selective A,4 R agonist, 2-p-(2-carboxyethyl) phenethylamino-5'-N-
ethylcarboxamidoadenosine (CGS 21680; 100uM), increased isolated PGMV EET levels to
7.574+1.53ngmg"" protein from 1.06+0.22ngmg ' protein in controls (P<0.05), without affecting
hydroxyeicosatetraenoic acid (HETE) levels (10.8 +0.69 vs 11.02+0.74ngmg™" protein).

3 CGS 21680-stimulated EETs was abolished by preincubation with an A,, R antagonist, 4-(2-[7-
amino-2-(2-furyl)[1,2,4]triazolo[2,3-a][1,3,5]triazin-5-ylaminoJethyl)phenol (ZM241385) (100 um). A
selective epoxygenase inhibitor, methylsulfonyl-propargyloxyphenylhexanamide (MS-PPOH; 12 uMm)
prevented CGS 21680-induced increase in EETs, indicating inhibition of de novo synthesis of EETs.
4 In pressurized (80 mmHg) renal arcuate arteries (110—130 um) preconstricted with phenylephrine
(20 nM), superfusion with CGS 21680 (0.01-10 uM) increased the internal diameter (i.d.) concentra-
tion-dependently; vasodilation was independent of nitric oxide and cyclooxygenase activity. CGS
21680 (10 uM) increased i.d. by 3246 um; vasodilation was prevented by inhibition of EET synthesis
with MS-PPOH.

5 Addition of 3nM 5,6-EET, 8,9-EET and 11,12-EET increased i.d. by 53+9, 17+4 and 53+ 5 um,
respectively, whereas 14,15-EET was inactive. The responses to 5,6-EET were, however, significantly
inhibited by indomethacin.

6 We conclude that 11,12-EET is the likely mediator of A,, R-induced dilation of rat PGMV.
Activation of A5 R coupled to de novo EET stimulation may represent an important mechanism in

regulating preglomerular microvascular tone.
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Introduction

The kidney plays a decisive role in regulating blood pressure
(Guyton & Coleman, 1969). The complex control mechanisms
governing this renal function are orchestrated within the
preglomerular microvessels (PGMYV) (Navar, 1998). These
microvessels, particularly afferent arterioles, maintain a con-
stant renal blood flow and glomerular filtration rate (GFR) by
adjusting their resistance in response to perfusion pressure
fluctuations, that is, autoregulation (Navar et al., 1966).

A variety of autocrine, endocrine and paracrine signals
arising from diverse sources — PGMYV, autonomic nervous
system, circulating hormones and the nephron — act on
PGMYV, where they generate a variety of mediators/modula-
tors (Navar et al., 1996). Adenosine, a metabolite of ATP,
modulates cellular and organ function by binding to specific
cell-surface P; purinergic receptors, of which there are four
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known subtypes (A, Asa, Asg and Aj;) (Burnstock, 1980).
These receptors are members of the large family of seven-
transmembrane spanning heterotrimeric G protein-coupled
receptors (Olah & Stiles, 2000). The physiological effects of
adenosine are observed in nearly every tissue and organ, and
are expressed in PGMV (Jackson et al., 2002).

In the kidney, activation of adenosine, receptors (A; R) and
A, R participate in the regulation of renal vascular tone and
tubular function (Jackson & Dubey, 2001). Stimulation of A,
R constricts the renal vasculature (PGMYV, efferent arterioles
and outer medullary descending vasa recta) (Holz & Steinhau-
sen, 1987), decreases tubuloglomerular feedback (TGF) (Sun
et al., 2001), inhibits renin release and enhances proximal
tubular NaCl reabsorption (Brown et al., 2001), whereas
stimulation of A,, R increases renal blood flow (Levens et al.,
1991), and reduces NaCl reabsorption (Zou et al., 1999) and
decreases blood pressure (Ledent et al., 1997). Activation of
Asg R dilates renal arteries in a nitric oxide-dependent manner
(Martin & Potts, 1994) and inhibits cellular proliferation of
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extracellular matrix production by vascular smooth muscle
cells (Dubey et al., 1996).

Cytochrome P450 (CYP)-derived arachidonic acid (AA)
metabolites, 20-hydroxyeicosatetraenoic acids (20-HETE) and
four regioisomeric cis-epoxyeicosatrienoic acids (EETs), 5,6-,
8,9-, 11,12- and 14,15-EETs, generated by hydroxylases and
epoxygenases, respectively, occupy a key position in the
regulation of renal vascular tone (Carroll et al., 1996; Harder
et al., 1996; Imig et al., 1996b). The constrictor effect of 20-
HETE on PGMYV established its importance in mediating TGF
and renal autoregulation. In contrast, EETs, prime candidates
for endothelium-derived hyperpolarizing factors (EDHF)
(Campbell et al., 1996; Fisslthaler et al., 1999), exhibit dilator
activity on the renal vasculature of rats (Imig et al., 1996a) by
increasing the open-state probability of calcium-dependent
potassium (K¢,) channels of vascular smooth muscle cells
(Campbell et al., 1996; Dumoulin et al., 1998). These lipid-
derived metabolites mediate/modulate the vascular responses of
many vasoactive peptides, for example, angiotensin I (AIl)
(Carroll et al., 1996; Croft et al., 2000), endothelin-1 (Hercule &
Oyekan, 2000b) and bradykinin (Fulton et al., 1992; Imig et al.,
2001). Recently, Zhao et al. (2001) demonstrated that 20-HETE
also contributes to the ATP-induced constriction of afferent
arterioles by activating P,y receptors. This observation suggests
an interdependency involving the purinergic system and CYP-
derived AA metabolites in renal microcirculatory regulation.

Activation of A,, R by a selective agonist, CGS 21680
(Levens et al., 1991), dilated PGMV (Rump et al., 1999) by
acting on K* channels independently of a nitric oxide (NO)
component (Prior e al., 1999); these findings are consistent
with an EET acting as a second messenger. Our study was
designed to answer whether an EET mediated the renal
vasodilator response to stimulating the A,, R. The A, R
selective agonist, CGS 21680, was demonstrated to stimulate
EETs release from PGMYV. Further, the dilator response of a
PGMYV, the arcuate artery, to CGS 21680 was prevented by
inhibition of epoxygenases. Stimulation of EET synthesis by
PGMYV in response to adenosine activation of A,, R is
suggested to represent a vascular mechanism that participates
in the regulation of PGMYV tone and reactivity and, thereby,
GFR and salt and water excretion.

Methods

In order to isolate PGMYV for CYP-derived AA metabolite
measurements, the kidneys of anesthetized (pentobarbital;
100mgkg~" bw) male Sprague-Dawley rats (8-10-weeks old,
Charles River, U.S.A.) were flushed, via the abdominal aorta,
with 30ml of saline to remove blood elements, followed
immediately with 20ml of a 5% iron oxide solution, as
previously described (Chatziantoniou & Arendshorst, 1993;
Croft et al., 2000). The minced cortex was homogenized in
approximately Sml of PBS. The iron laden PGMV were
separated from other cortical tissues, for example, tubules, by
magnetic separation (Advanced Magnetics Inc.).

PGMV were washed three times in Tyrode’s solution,
containing indomethacin (10 uM) and L-NAME (200 um),
gassed with 95% 0O,-5% CO,. The composition of the
Tyrode’s buffer solution (mM) was 138.0 NaCl, 2.7 KCl, 1.8
CaCl,, 1.0 MgCl,, 11.9 NaHCO;, 0.42 NaHPO, and 5.6
D-glucose. We included L-NAME, an NO synthesis inhibitor,

and indomethacin, a cyclooxygenase (COX) inhibitor, in order
to avoid any potential interaction of either NO (Oyekan et al.,
1999) or COX (Cheng et al., 2003) with CYP-derived AA
metabolite levels.

The purity of each microvascular preparation was examined
using light microscopy ( x 400 magnification). Only prepara-
tions that had minimal proximal tubular contamination (less
than 5%) were used for the experiments. Protein concentration
was determined using the Bradford (1976) method after vessels
were suspended in 1N NaOH for 2-3 days and homogenized.

To quantitate basal and stimulated CYP-derived AA
metabolites released by PGMV, suspensions of PGMV
(~0.5mgproteinml~") were incubated with NADPH (1 mM)
in the presence or absence of agonists and/or antagonists at
37°C for 15min. This time was chosen based on preliminary
experiments. Enzyme inhibitors and receptor antagonists were
added to the incubates for a 10—15min preincubation at 4°C
prior to the addition of NADPH. The concentrations of
agonists used in this study were chosen based on preliminary
experiments (data not shown). Stock solutions of CGS 21680,
CPA and CHA (Sigma-Aldrich Inc., St Louis, MO, U.S.A.)
were made up in Tyrode’s buffer solution. The selective A, R
antagonist ZM 241385 (Poucher et al., 1995; Tocris Cookson
Inc., Ellisville, MO, U.S.A.) and MS-PPOH, a selective
epoxygenase inhibitor (Brand-Schieber et al., 2000, synthesized
by J.R. Falck) were dissolved in ethanol. Further dilutions
were made up in buffer solution, so that the ethanol
concentration was less than 0.01%.

The PGMYV and media eicosanoids were acidified to pH 4.0
with 9% formic acid. After addition of internal standards, 1 ng
of deuterated (D,) 20-HETE (J.R. Falck), 2ng of Dg 8,9/11, 12-
EET, 1ng of Dg 14,15-EET, (Biomol) samples were extracted
twice with 2 x vol. ethyl acetate and evaporated to dryness.

The samples were purified by reverse phase (RP)-HPLC on
a C;3 uBondapak column (4.6 x 24mm?) by using a linear
gradient from acetonitrile: water:acetic acid (62.5:37.5:
0.05%) to acetonitrile (100%) over 20 min at a flow rate of
I mlmin~". Fractions containing HETEs and those containing
8,9/11,12-EETs and 14,15-EET were collected on the basis of
the elution profile of standards monitored by ultraviolet
absorbance (205nm). The fractions were evaporated to
dryness and resuspended in 100 ul of acetonitrile.

HPLC fractions containing HETEs and EETs were deriva-
tized as described earlier (Croft et al., 2000). The derivatized
HETEs and EETs were dried with nitrogen and resuspended in
50 ul of iso-octane until gas chromatography-mass spectro-
metry (GC-MS) analyses. A 1 ul aliquot of derivatized CYP-
derived AA metabolites, dissolved in iso-octane, was injected
into a GC (Hewlett-Packard 5890) column (DB-1; 10.0m,
0.25mm inner diameter, 0.25 um film thickness, Agilent). We
used temperature programs ranging from 180 to 300°C
(HETEs) and 150 to 300°C (EETs) at rates of 25 and
30°Cmin~!, respectively (Macica et al., 1993). These tempera-
ture gradients separate individual HETEs; however, they could
not resolve EET regioisomers. Methane was used as a reagent
gas at a flow resulting in a source pressure of 1.3 Torr and the
MS (Hewlett-Packard 5989A) was operated in electron capture
chemical ionization mode. The endogenous HETEs (ion m/z
391) and EETs (ion m/z 319) were identified by comparison of
GC retention times with authentic HETE and EET standards.
Quantitation of 20-HETE was performed by calculating the
ratio of abundance with D, 20-HETE (m/z 393). The
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endogenous EETs (ion m/z 319) were identified by comparison
of GC retention times with authentic Dg 8,9-, 11,12- and 14,15-
EET (m/z 327) standards. The highly labile 5,6-EET was not
measured.

To isolate and pressurize renal arcuate arteries, we used
previously described methods (Kauser ef al., 1991; Hercule &
Oyekan, 2000a). Briefly, male Sprague-Dawley rats (8-10-
weeks old; Charles River, U.S.A.) were anesthetized with
pentobarbital (100 mg kg™ bw). After laparotomy, the kidneys
were removed and placed in ice-cold PBS. The kidneys were
decapsulated and cut in half along the corticopapillary axis.
The renal papilla was removed to expose PGMV. Segments of
arcuate artery were microdissected at 4°C and carefully cleared
of adherent connective tissue and tubules.

The arcuate arteries were mounted on glass micropipettes,
with monofilament silk, in a 1ml water-jacketed perfusion
vessel chamber (Instrument Department, New York Medical
College). The glass micropipettes were filled with room
temperature oxygenated Krebs’ solution through the proximal
glass micropipette prior to mounting of vessels, as well as
throughout the experiments. The distal glass micropipette was
closed, while the proximal micropipette was connected to a
pressure-servo unit (Living System Instrumentation). Pressure
was gradually increased in 20 mmHg increments to 80 mmHg,
and maintained throughout all experiments. The microvessel
chamber was placed on the stage of an inverted microscope
(Nikon) with attached video camera (CCD). The change of
internal diameters of the arcuate arteries was continuously
measured with a video dimension analyzer (Living System
Instrumentation), and recorded on a pen recorder.

Isolated arteries were continuously superfused with Krebs’
solution containing indomethacin (10 uM), equilibrated with
95% 0,/5% CO, at 37°C, at the rate of 1mlmin~'. The
composition of the Krebs’~Henseleit solution was (in mMm): 118
NaCl, 5.4 KCl, 0.57; MgSO, - TH,O0, 2.5 CaCl,, 1.2 NaH,PO,,
2.6 NaHCO,, 11.1 glucose, pH 7.4. All arteries were
equilibrated in Krebs’ solution for 1 h.

Vascular responses to CGS 21680 (10 nM—10 uM) and 2-CA
(1fM-100nM; Sigma-Aldrich Inc.) were recorded. Internal
diameters were measured 1-2 min after administration of each
agonist, with 10min washing periods in between. After
obtaining control responses, MS-PPOH (12 uM), a selective
epoxygenase inhibitor, was added to the superfusate and
concentration—response curves to agonists were repeated. In
addition, the concentration-response curves to EETs (5,6-,
8,9-, 11,12- and 14,15-EETs; 10pM—100nM) were also
constructed. Authentic EETs dissolved in ethanol were
evaporated to dryness with nitrogen and reconstituted with
oxygenated Krebs’ solution at the time of administration to
arcuate arteries.

Comparisons among several groups were made by analysis
of variance, followed by a modified z-test. Paired analyses were
used when comparisons were made of data obtained from the
same experimental preparation (i.e., basal and stimulated
levels). Data are expressed as mean+standard error and a
P-value of <0.05 was considered significant.

Results

We examined the effects of A; R agonists on CYP-derived AA
metabolite levels of isolated PGMYV consisting of contiguous

segments of interlobar, arcuate, interlobular and afferent
arteries, devoid of glomeruli and with little or no proximal
tubular contamination.

Under basal conditions of incubation of PGMV (approx.
0.5mg protein) in 1 ml Tyrode’s solution containing L-NAME
(200 uM) and indomethacin (10 uM) for 15min at 37°C,
samples showed the presence of 20-HETE and EETs (8,9-,
11,12- and 14,15-EETs). The ratio of 20-HETE to EETs under
basal conditions was approximately 3:1 or greater (Figures 1
& 2).

An A, R agonist, CHA (10 uM; n=6; Figure la), did not
affect either 20-HETE or EET levels. Similarly, a more
selective, but structurally different, A; R agonist, CPA, also
did not affect the CYP-derived AA metabolite levels of PGMV
(1 uM; n=6; Figure 1b), suggesting that neither 20-HETE nor
an EET regioisomer contributed to the renal vasoconstrictor
response to A; R stimulation.

We determined the effects of A, R activation on CYP-
derived AA metabolite levels of PGMYV with an A,, R agonist,
CGS 21680 (10-100um; n=06). CGS 21680 significantly
increased EET levels in a concentration-dependent manner
(Figure 2a). CGS 21680, 10 and 100 uM, increased EET levels
from 1.064+0.22 to 3.86+1.43 and to 7.57+1.53ngmg™!
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Figure 1 Effect of adenosine; receptor (A; R) agonists on CYP-

derived AA metabolites released from PGMV. PGMYV, isolated by a
magnetic separation method, were incubated with Tyrode’s solution
containing indomethacin (10 uM) and L-NAME (200 uM). The
effects of: (a) CHA (10 uM) and (b) CPA (1 uM) on 20-HETE and
EETs were compared to control (mean+s.e.m.; n="06).
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Figure 2 Effect of A5 R agonist on CYP-derived AA metabolites
of PGMV. (a) The A,5 R agonist CGS 21680 significantly increased
EET levels of PGMYV in a concentration-dependent manner, at 10
and 100 uM (¥ P<0.05 vs control; n=6). CGS 21680 did not alter 20-
HETE levels. (b) EETs released by PGMYV were further separated by
RP-HPLC into two groups: 8,9/11,12-EETs and 14,15-EET. The
control level of each group of EET was compared to those in the
presence of CGS 21680 (*P<0.05 vs control; n=6).
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protein per 15min, respectively. Moreover, neither concentra-
tions of CGS 21680 altered the levels of 20-HETE. With the
aim of determining whether the stimulatory effect of CGS
21680 on EET release was regiospecific, we separated EETs by
using RP-HPLC: 8,9-/11,12-EETs and 14,15-EET. CGS 21680
(100 uM) increased both the paired EETs and the individual
EET, indicating that the CGS 21680-induced EET release from
PGMYV was nonselective (Figure 2b).

In order to verify that the stimulatory effect of CGS 21680
(100 M) on EET release from PGMYV was, indeed, an A,5 R-
mediated effect, we determined the EET levels in response to
CGS 21680 in the presence and absence of a selective A,4 R
antagonist, ZM 241385 (100 um; n=4) (Figure 3a). The
stimulatory effect of CGS 21680 on EET levels was abolished
by ZM 241385. Further, ZM 241385 did not affect the 20-
HETE levels of PGMV. These findings indicated that CGS
21680 stimulated EET release by activating A,, R. In addition,
a selective epoxygenase inhibitor, MS-PPOH (12 uM), inhib-
ited the CGS 21680-induced EET stimulation (1.80+0.41 vs

rather than release of preformed EETs from storage in
phospholipids (Carroll et al., 1996). The levels of 20-HETE
were unaffected by both CGS 21680, ZM 241385 and
MSPPOH (Figure 3), suggesting that EET stimulation is
selectively coupled to A, R.

Pressurized (80 mmHg) arcuate arteries (i.d.: 100—-130 um)
were preconstricted with phenylephrine (20-30 nM) in order to
decrease i.d. to 60-90 um prior to the administration of our
test agents. Addition of CGS 21680 (0.01-10 uM) to the
superfusate, containing L-NAME (200 uM), resulted in con-
centration-dependent increases in i.d. (Figure 4a). Inhibition of
COX activity with indomethacin (10 uM) did not alter the
concentration—response curve to CGS 21680. At 10 uM, CGS
21680 increased i.d. by 32+6um, responses that were
prevented by preincubation with MS-PPOH (Figure 4b). The
dilator responses to sodium nitroprusside (SNP; 1 uM) were,
however, unaffected by MS-PPOH, indicating that inhibition
of CGS 21680-induced dilation was not related to the
nonselective actions of MS-PPOH. Time control studies,
without addition of MS-PPOH, demonstrated that the
responses to CGS 21680 (10 uM) administered at intervals of
10 min, were not diminished over a 2-h experimental time
period.
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Figure 3 Stimulatory effect of CGS 21680 (100 uM) on EET levels
of PGMV (n=6) was abolished by; (a) a selective A,, R antagonist,
ZM 241385 (100 uM; *P<0.05 vs control; P <0.05 vs CGS 21680)
and (b) an epoxygenase inhibitor, MS-PPOH (12 uM; *P<0.05 vs
control; #P<0.05 vs CGS 21680; n=4). Neither ZM 241385 nor
MS-PPOH altered the levels of 20-HETE.
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Figure 4 Arcuate renal arteries with i.d.’s of 110-130 um were
pressurized (80 mmHg) and superfused with Krebs’ solution that
contained L-NAME (200 uM). (a) The effect of CGS 21860 was
measured in the presence and absence of a cyclooxygenase inhibitor,
indomethacin (10 uM; *P<0.05 vs baseline; n=5). (b) The effect of
CGS 21680 (10 uM) on the diameters of these arteries was also
measured in the presence and absence of an epoxygenase inhibitor,
MS-PPOH (12 uM; *P<0.05; n=38).

As the dilator response to CGS 21680 appears to be
mediated by one or more EETs, the effects of EETs on
pressurized arcuate arteries were studied (Figure 5). Concen-
tration-response curves (3 x 107" to 3x107*M) to each
regioisomer demonstrated that 3 x 107°M of 5,6-EET and
11,12-EET, which increased i.d. by 53+5 and 53+9 um,
respectively, were equipotent dilators and were more active
than 8,9-EET; 14,15-EET was inactive. The dilator effect of
5,6-EET on arcuate arteries was abolished by inhibition of
COX with indomethacin.

We next tested the vascular effects of a stable adenosine
analogue, 2-CA, on isolated arcuate arteries. As NO has been
shown to contribute to adenosine-induced dilation in other
vascular beds (Abebe et al., 1994; Lewis et al., 1994; Hein et al.,
1999), we constructed concentration—response curves to 2-CA
(1fM-100nM) in the presence and absence of L-NAME
(200 M). Indomethacin (10 uM) was also added to the super-

fusate to inhibit COX. Under control conditions, 2-CA dilated
arcuate arteries at concentrations as low as 100fMm; the
maximum response was observed at 1 nM. L-NAME did not
affect 2-CA-induced vasodilation (Figure 6a).

In order to determine the contribution of CYP-derived AA
metabolites to the vasoactive responses to adenosine, we also
tested the vascular responses of arcuate arteries to 2-CA in the
presence and absence of an epoxygenase inhibitor, MS-PPOH
(12 um). The vasodilator effects of 2-CA, at higher concentra-
tions (I and 100nM), were significantly attenuated by
epoxygenase inhibition (Figure 6b). The EDsy’s of 2-CA were
8x 1072 and 9 x 10~"?M for control and MS-PPOH, respec-
tively; however, the maximum response was inhibited by 40%
with MS-PPOH.

Discussion

The contribution of CYP-derived AA metabolite levels to
activation of A; R and A,4, R was examined in isolated
PGMYV. In order to define the vascular responses to adenosine,
we initially used a stable adenosine analogue, 2-CA, that is not
subject to inactivation by adenosine deaminase/kinase or rapid
removal by nucleoside carriers. 2-CA dilated isolated arcuate
arteries, an effect diminished by epoxygenase inhibition
(Figure 6b), indicating that EETs mediate, at least in part,
adenosine-induced dilation. The concentration—response curve
of 2-CA was not altered by NO synthase inhibition (Figure 6a),
indicating that NO does not contribute to adenosine-induced
dilation of PGMYV at least under our experimental conditions
of no flow. However, 2-CA is nonselective; it is capable of
stimulating all the four adenosine receptors.

Both 2-CA and adenosine were shown to be capable of
constricting renal microvessels via activation of A; R in the
blood-perfused juxtamedullary nephron preparation (Inscho
et al., 1991; Nishiyama et al., 2001). However, this constrictor
response to 2-CA via A, R, was not observed in our
microvessel preparation, the renal arcuate artery. Activation
of A; R may require the presence of AIl (Munger & Jackson,
1994; Aki et al., 2002). As we used isolated PGMYV, the major
sources of AIl — blood elements and renal tubules — were
eliminated, perhaps accounting for the differences between our
observations and those of Inscho ef al. (1991) and Nishiyama
et al. (2001).

As adenosine modulates renal vascular tone and reactivity
by activating A; R and A, R (Holz & Steinhausen, 1987), the
individual effects of these adenosine receptors on CYP-AA
metabolite syntheses were studied. The effect of A; R
activation on the profile of CYP-derived AA metabolites of
PGMYV was defined by using CHA, a specific A; R agonist;
CHA affected neither 20-HETE nor EET levels in PGMV. The
absence of an effect of A; R stimulation on CYP-derived AA
metabolite levels of PGMV was confirmed with a highly
selective A; R agonist, CPA.

The observation that 2-CA, nonselective of all the four
adenosine receptors, produced epoxygenase-dependent dila-
tion of arcuate arteries (Figure 6b), prompted us to investi-
gate further the relationship between A,, R activation and
the profile of EET synthesis by PGMV. The selective A,p
R agonist CGS 21680 increased the levels of EETs of PGMV
in a concentration-dependent manner, an effect involving
the three measured EETs, 8,9-, 11,12- and 14,15-EET. Our
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HPLC method did not separate 8,9- and 11,12-EETs;
whether CGS 21680 stimulated one or both still needs to be
determined. The labile nature of 5,6-EET prevented us from
measuring this epoxide (Fulton er al., 1998). The 5,6-EET
with a short half-life in physiological buffer does not
easily lend itself to direct chemical measurement, as it
spontaneously converts to its DHET and ¢ lactone (Carroll
et al., 1990).

Stimulation of epoxygenase activity by activation of A, R
was further verified by the abolition of CGS 21680-induced
EET stimulation with a selective A,, R antagonist, ZM
241385. The lack of effect of CGS 21680 and ZM 241385
on 20-HETE levels in PGMYV indicated their specificity relative
to EET synthesis/release. In addition, the inhibitory in-
fluence of an epoxygenase inhibitor, MS-PPOH, on CGS
21680-induced EET stimulation, suggested that CGS 21680
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increased EET levels by stimulating their de novo synthesis,
rather than stimulating their release from storage in phospho-
lipids (Karara et al., 1991; Croft et al., 2000). We also
determined the vascular effect of the selective A,, R agonist
CGS 21860 on arcuate arteries. Similar to 2-CA, CGS 21680
also dilated arcuate arteries in a concentration-dependent
manner, suggesting that A,, R activation is responsible
for adenosine-induced dilation. Addition of a selective A,
receptor agonist has been reported to release an endothelial-
derived relaxing factor (EDRF) from rabbit arcuate arteries,
an effect inhibited by the Kd, channel blocker iberiotoxin
(Rump et al., 1999).

Identification of the EET(s) that mediate the CGS 21680-
induced dilation of arcuate arteries was addressed by
investigating the vasodilator effects of individual EETs. Since
CGS 21680-induced renal vascular effects are COX-indepen-
dent, the identification of COX-independent EET activity
would limit the candidate mediators of A,y R-induced
dilation. The maximum responses and ECs, of 5,6- and
11,12-EETs-induced dilation in arcuate arteries were signifi-
cantly higher than those of 8,9- and 14,15-EETs, suggesting
that 5,6- and/or 11,12-EETs are the most likely EET
regioisomers that mediate the CGS 21680-induced dilation of
arcuate arteries. However, the vasodilator response of the
arcuate artery to 5,6-EET was abolished by inhibition of COX,
a finding which eliminated 5,6-EET as a putative mediator of
the vasodilator response to A, R activation. In our previous
study, we had demonstrated that, of the EETs, the 5,6-EET
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