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Abstract

20-HETE is a potent, vasoconstrictive arachidonic acid metabolite with a limited number of published methods for
guantitative assessment of microsomal formation rate. The purpose of this study was to evaluate the utility of HPLC-MS
(negative ESI) for quantitation of rat microsomal 20-HETE enzyme kinetics. Calibration curves were linear over 0.75-16 ng
on-column (*>0.996). The intra- and inter-assay precision and accuracy werg%. Microsomal 20-HETE revealed
saturable (10QuM) kinetics (brainkK , andV,,,.; 39.9£6.0 uM and 8.7-0.6 pmol/min per mg; liveK, andV,, . 23.5+3.2

max’ max-

pwM and 775.5:39.8 pmol/min per mg; kidne¥,, andV, ,,: 47.6£8.5 uM and 1933151 pmol/min per mg). This paper

demonstrates HPLC—-MS as an efficient method for quantitating 20-HETE enzyme kinetics in microsomes from rat tissues.
0 2003 Elsevier B.V. All rights reserved.
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1. Introduction membrane phospholipids by the action of phos-
pholipases, AA is bioactivated through cyclooxy-
Arachidonic acid (AA) is an endogenous fatty acid genase, lipoxygenase, and CYP450 pafh\8ays

that is metabolized by multiple enzymatic pathways Cyclooxygenase mediated metabolism of AA results
to form an array of biologically active eicosanoids. in formation of prostaglandins and thrombd¢4gnes
These lipid-derived metabolites have various in- lipoxygenase mediated metabolism of AA results in
tracellular signaling functions and are implicated in formation of leukotrienes, regioisomeric cis/trans
the pathophysiology of various disease states such as conjugated hydroxyeicosatetraenoic acids (HETES),
diabetes, cancer, atherosclerosis, hypertension, and lipoxins, and hepoxillins; and CYP metabolism of
subarachnoid hemorrhadg,2]. Once liberated from AA produces monooxygenated metabolites including
multiple epoxyeicosatrienoic acids (EETSs), and sev-

*Corresponding author. Tel+1-412-624-4595; fax+1-412- eral HETEs, such as 20- and ]?9-H|_ETE (omega and
624-1850. omega-1 hydroxylation, respectivellig. 1A) by an

E-mail address: poloyac@pitt.edu(S.M. Poloyac). NADPH-dependent proce$3]. Of these AA bioacti-
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Fig. 1. Representative SIM/z 319.5) HPLC—MS chromatograms of rat kidney and brain microsomal incubates: (Aj.gdddney
microsomal protein incubated with 1AM AA and 1 mM NADPH for 15 min at 37C; (B) 300 g kidney microsomal protein incubated
with 100 uM AA for 15 min at 37°C in the absence of NADPH; (C) 10Q€g brain microsomal protein incubated with 1981 AA and

2 mM NADPH for 60 min at 37C.
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vation pathways, CYP-mediated formation of 20-
HETE produces one of the most potent vasoactive
metabolites of AA [5,6]. Although 20-HETE

produces cyclooxygenase-dependent effects when

applied to large vessels, the predominant site of
production is in the microvasculature where it
produces potent vasoconstrictipn8].

Enzymes of the CYP4 family are known to
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in microsomal incubates. This method was used to
examine the enzyme kinetics of 20-HETE formation

in microsomal incubates from rat brain, liver and

kidney tissues.

2. Experimental

metabolize AA to 20-HETE. Expression of CYP4A 2.1. Materials

isoforms has been documented in liver, kidney, and
in the cerebral microvasculatufg,9,10]. Inhibition

of 20-HETE formation blocks myogenic responses in
renal, cerebral, and skeletal muscle arterioles in vitro
and autoregulation of renal and cerebral blood flow
in vivo [6,9,11]. Formation of 20-HETE has also
been indicated in mediating the effects of various
other endogenous agents such as angiotengii?]|
endothelin-1[13], and nitric oxide[14,15]. A fall in
20-HETE levels produced by nitric oxide inhibition
of CYP activity has been implicated as a major

Authentic 20-HETE and?[ B ]119)-HETE (inter-
nal standard) were purchased from Cayman Chemi-
cals (Ann Arbor, MI, USA). Dichloromethane was
purchased from Burdick and Jackson (Muskegon,
MI, USA). Arachidonic acid, ammonium acetate, and
NADPH were purchased from Sigma—Aldrich (St.

Louis, MO, USA). All other chemicals were obtained
from Fisher Scientific (Pittsburgh, PA, USA) unless

otherwise specified.

mechanism of the cGMP independent effects of 2.2. Microsomal preparation

nitric oxide [14,15]. Furthermore 20-HETE exerts

potent vasoconstriction at concentrations as low as

10 *°~10° M [5,6]. This potency is known to be
greater than that of other AA metabolitg46].
Because of its potency and involvement in multiple

vasoactive pathways, techniques for assessing 20-

HETE concentrations are essential for further
evaluating the physiological relevance of 20-HETE.
Such technigues would enable the investigation of
the regulating biochemical pathways responsible for
20-HETE formation.

A limited number of methods for quantification of
20-HETE have been reported. The most common
method employed for assessment of 20-HETE is
derivatization and analysis gas chromatography—
mass spectrometry (GC-MS) with negative ion
chemical ionization [6,17,18]. Another common
method used is HPLC with fluorescence or radio-
chemical detectiofil9—21]. Although these methods
are effective in assessing 20-HETE concentration,
they are complicated by lengthy isolation and de-
rivatization steps or need for radiolabeled substrate.
HPLC-ESI-MS methods have recently been de-
scribed for the identificatiorf22] and quantitation
[23,24] of AA metabolites. The purpose of this study
was to develop an HPLC—MS method that can be
used for determination and quantitation of 20-HETE

Rat liver, kidney, and brain microsomal fractions
from male Sprague—Dawley rats (Hilltop Labs,

Pittsburgh, PA, USA) were obtained by differential

centrifugation according to the method of Tindberg
et al. with minor modific@tjnBriefly, animals
were anesthetized with ketamine (120 mg/kg) and
xylazine (8 mg/kg) intraperitoneally. The brains
were perfused via the left ventricle with ice-cold
homogenization buffer 60 s buffer, 150 n\v
KCI, 0.1 m dithiothreitol, 1 M EDTA and 20%
glycerol, pH 7.4) containing 0.100 RMSF and
0.1 BHT. Following perfusion, rats were
decapitated and the brain, liver, and kidneys were
removed. Tissues were immediately homogenized in
fresh buffer and microsomes were obtained via
differential centrifugation procedures carried out at
°C4 as previously described25]. Homogenates
were subsequently centrifuged at 1806f 30
min and 12800060 min in an L8-70 Ultracen-
trifuge with a Ti 70.1 rotor (Beckman Coulter,
Fullerton, CA, USA). Microsomal pellets were sus-
pended in RD Tris buffer (pH 7.4) containing
250 M sucrose. Total proteins for microsomes were
determined by the method of Lowry [@64l.Total
P450 content of liver microsomal fractions was
determined by P450 spectral afiaijsis
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2.3. Instrumentation and liquid chromatography—
mass spectrometry procedures
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addition to 20-HETE Fig. 2A). Under the initial
chromatographic conditions described, these two

metabolites were not completely resolved. Separation

2.3.1. HPLC-MS

Metabolites were separated with a ThermoFin-
nigan Surveyor series HPLC system and detected
with an aQa single quadrupole mass spectrometer A.

of 19-, 20-, and { H ]15%)-HETE in kidney micro-

(ThermoFinnigan, San Jose, CA, USA). The mass 10.0 T
spectrometer was operated in negative electrospray o
ionization mode with a probe voltage of 3.0 kV and %,\ 75
temperature of 22%C. Analysis was carried out EE
using selected ion monitoring (SIM) for specifiv'z ) )
319.5 (19- and 20-HETE) and 327.5%([,H |8 = E 5.0
HETE). Data acquisition and analysis were per- ga i
formed with Xcalibur software version 1.2 (Ther- 53‘ 25
moFinnigan, San Jose, CA, USA). “
B 00 0 25 50 75 100 125 150
2.3.2. HPLC-MS-MS .
For HPLC—MS—-MS analysis and product ion 1000 7 [AA] (M)
identification, metabolites were separated with a TSP §
SpectraSYSTEM HPLC instrument and detected gg 750 1
with an LCQ Duo MS ion trap mass spectrometer SE‘) i
(ThermoFinnigan, San Jose, CA, USA). The mass :\E 500 7 ]
spectrometer was operated in negative electrospray EE
ionization mode with a probe voltage of 4.5 kvanda =& 250 T
capillary temperature of 22%. The collision energy &
was set to 36%. Negative ions of/z 319.5 were 0 ' ' ' ' T '
monitored and MS—MS spectra of product ions were 0 25 50 75 100 125 150
scanned over the range af/z 150-325. Data C. [AA] (LM)
acquisition and analysis were performed with 2000 1
Xcalibur software version 1.2 (ThermoFinnigan, San  §
Jose, CA, USA). g2 1500 1
ot t
= &b .
2.3.3. Chromatographic conditions Eé 1000
Separations were carried out at ambient tempera- g £ i
ture on a reversed-phase, BetaBasicut C,g 9'5' 500
column (1502 mm) (ThermoHypersil, Bellefont, o . . . . ‘ ‘
PA, USA). The two mobile phases consisted of (A) 0
5 mM ammonium acetate (in deionized water) and 0 25 50 75 100 125 150
(B) methanol. Separation of 20-HETE and [AA] (uM)

[2H8]15(S)-HETE in brain and liver microsomal

Fig. 2. Effect of arachidonic acid concentration on in vitro 20-

incubates was achieved using a linear gradient from HETE formation in rat brain, liver, and kidney microsomal

60 to 95% methanol over 9 min followed by a linear
return to initial conditions over 0.2 min, and 6 min of
column re-equilibration for a total run time of 15.2
min. The flow rate was 0.2 ml/min. Kidney micro-

incubates: (A) 100Qug brain microsomal protein incubated with
AA and 2 mM NADPH for 60 min at 37C (n=4); (B) 300 g
liver microsomal protein incubated with AA and 1IMnNADPH
for 15 min at 37°C (n=4); (C) 300w.g kidney microsomal protein
incubated with AA and 1 m® NADPH for 15 min at 37C

somal incubates were found to produce 19-HETE in (n=3).
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somal incubates was therefore achieved using a 1 anlll NDPH for liver/kidney or brain micro-
linear gradient of 60—80% methanol over 16 min somes, respectively. Solutions were incubated for 15
followed by a linear return to initial conditions over min at I7 for liver and kidney microsomes or 60
0.2 min, and 6 min of column re-equilibration for a min for brain microsomes. For validation of in vitro
total run time of 22.2 min. The flow rate was 0.2 20-HETE formation with respect to time in brain
ml/min. All injection volumes were 20pl on microsomes, 100Q.g of microsomal protein was
column. incubated with AA (10.M) at increasing incuba-

tion times (20—80 min). For validation of in vitro
2.4. Sock solutions, standards, and quality 20-HETE formation with respect to microsomal
controls (QCs) protein, samples were incubated for 60 min with AA

(100 pM) in the presence of varying amounts of
Solutions of 20-HETE (5.0 and 0.5 ngl) and the microsomal protein from 200 to 1000g. For
internal standard,’[ B 119)-HETE (5 ng/ul), were HPLC-MS analysis, incubations were stopped by

prepared by dilution of 100 ngd stock solutions placement of tubes on ice. Due to high enzymatic
(Cayman Chemicals, Ann Arbor, MI, USA) into activity in liver and kidney incubatesp.b@liquots
microsomal incubation buffer (0.1 potassium of the incubates were diluted to a final volume of
phosphate, pH 7.4, containing 5SMnMgCl,). Dilu- 1 ml incubation buffer (20-fold dilution) prior to

tions were prepared fresh daily and used for spiking extraction to allow for quantification within the
calibration standards and QCs. Preliminary experi- standard curve range. Internal standard (75 ng) was
ments showed that inactivated microsomal protein added to all samples followed by double extraction
did not affect the extraction of 20-HETE; therefore, with diethyl ether (3 ml). Samples were evaporated
all standards and QCs were prepared in the absence to dryness under nitrogé@,a ¥ reconstituted

of microsomal protein and NADPH. in 200! of 50:50 methanol:deionized water.

2.5. Rat brain, liver, and kidney microsomal

incubations 2.6. Calibration and linearity
Brain, liver, and kidney microsomal fractions were Calibration curves were constructed using seven

analyzed for their ability to metabolize AA. Incuba- standard concentrations of 20-HETE in incubation
tions were conducted with 1000 and 3Qd of buffer (1 ml). The amounts of 20-HETE in the
microsomal total protein for brain and liver/kidney, spiked standards ranged from 0.75 to 16 ng injected
respectively. Incubations were conducted with AA on colurhab]e J). Duplicate standard curves were
(range 1-150pnM) substrate in a total volume of prepared and analyzed over three runs; the lowest
1 ml of incubation buffer (0.12M potassium phos- standard (0.75 ng) was run in triplicate. For each
phate, pH 7.4, containing 5¥h MgCl,) as described curve, the peak-area ratios of 20-HETE to the
by Luo et al.[21]. Incubations were begun by the internal standard were calculated and plotted against
addition of NADPH with final concentrations of the amount of 20-HETE injected on column. Cali-
Table 1
Extraction recoveries for 20-HETE and [H 1B¢HETE in various solvents

Diethyl ether, Ethyl acetate, Dichloromethane, Hexane,

% recovery % recovery % recovery % recovery
20-HETE
Hi QC (n=4) 89.80-2.36 86.77:4.26 86.35:1.62 13.5%5.40
Low QC (n=4) 82.00-14.58 99.470.39 75.319.56 10.3%2.23

[?H,]15(S)-HETE
ISTD level 7.5 ngii=4) 95.68+1.98 88.17-6.59 98.98-2.20 25.215.83
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bration curves were generated by weightedY()l/ models. Initial parameter estimates used for non-

linear regression. linear regression analysis in a one-enzyme model
consisted of the observed,,, and K, values from
2.7. Precision and accuracy the substrate saturation experiments. Initial parame-
ter estimates used for non-linear regression analysis
Precision and accuracy were determined by the in a two-enzyme model consisted of the observed

analysis of 20-HETE QC samples. 20-HETE was V,,,, values and reported , values for CYP4A1l,

max

spiked into incubation buffer (1 ml) to achieve CYP4A2, and CYP4AS3 isofofad. Discrimina-

amounts of 0.8 (low QC), 4.0 (medium QC), and 14 tion between one- and two-enzyme Michaelis-Men-
(high QC) ng injected on column. Six replicate QC ten kinetic models and the goodness-of-fit were
samples at each amount were analyzed for 2 days, determined by the Akaike information criterion,
followed by analysis of 12 replicate QC samples at comparison of the standard errors and coefficients of
each specified amount on the 3rd day. Means, variation of estimated parameters, and the residual
standard deviations, and relative standard deviations plots.

(% RSD) were used to estimate the intra- and inter-
assay precision. The calculated mean amount relative
to the spiked amount was used to express accuracy3. Results
(% bias).
3.1. Separation of AA metabolites
2.8. Extraction recovery
Fig. 1 illustrates HPLC—MS chromatograms de-
Extraction recoveries of 20-HETE and picting the separation of CYP-dependent AA metab-

[2H8]15(S)-HETE from incubation buffer were de- olites derived from rat kidn&yyg( 1A) and brain
termined in various solvents (diethyl ether, ethyl Fig. 1C) microsomes incubated with AA (100M).
acetate, dichloromethane, and hexane). Recoveries Formed metabolites were verified by MS—MS identi-
were determined comparing the responses obtained fication of specific product ions as reported by
from extracted samples with those of unextracted Bylund et[2®]. The retention time typically
reference samples prepared in 50:50 methanol:deion- observed for 20-HETE under the HPLC—MS con-
ized water. Responses observed for the reference ditions for brain and liver microsomal incubates was
samples were defined as 100%. Extracted samples 9.4Fmn 10). The retention times observed for
were found to be stable for at least 48 h at°@CQin 19-HETE and 20-HETE under the HPLC-MS con-
the autosampler. Incubations involving microsomal ditions for kidney microsomal incubates were 15.4
20-HETE formation are commonly terminated by and 15.8 min, respectiviely. (1A). Peaks for
addition of formic acid prior to organic extraction 19-HETE and 20-HETE were well resolved and no
[9]. The effects of formic acid concentration and interfering peaks from the sample matrix were
final pH on extraction recoveries of 20-HETE and observed. In addition, the formation of HETE metab-
[2H8]15(S)-HETE were systematically evaluated olites in microsomal incubates was demonstrated to
over a pH range from 2.0 to 4.0. be NADPH-dependéiig.(1B). The retention times

for [2H8]15(S)-HETE resulting from the liver/brain
2.9. Data analysis and kidney gradients were 9.8 and 16.8 min, respec-

tively (m/z 327.5 HPLC—-MS data not shown).

Descriptive statistics (mean, SD, CV.) were calcu-
lated using Microsoft Excel. Enzyme kinetic parame- 3.2. Extraction recovery
ter values for maximal velocities/(,,) and Mich-
aelis-Menten constantsK() were determined by Multiple solvents were tested and compared for
weighted (1¥%) non-linear regression analysis (Win- extraction recovery of 20-HETE énq; [ FBA5(
Nonlin, Pharsight, Mountainview, CA, USA). Data HETHEable 1). Mean extraction recoveries of 20-
were fit to one- and two-enzyme Michaelis-Menten HETE with diethyl ether at the high and low QC
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levels were 89.82.4 and 82.6:14.6%, respectively.
Mean extraction recovery of | H 11S}-HETE (in-
ternal standard level, 7.5 ng) was 952.0%. Ex-
traction recovery values for 20-HETE and
[2H8]15(S)-HETE in ethyl acetate and dichlorome-
thane were similar to those obtained with diethyl
ether Table 1. Mean extraction recoveries of 20-
HETE with hexane at the high and low QC levels
were 13.5-5.4 and 10.3:2.2%, respectively. Mean
extraction recovery of 7 EH ]118)-HETE (internal
standard level, 7.5 ng) was 25:8.8%. Termination
of incubation reactions by acidification with formic
acid prior to extraction is common across the 20-
HETE literature[9]. Addition of formic acid resulted
in extraction recoveries of 84#b.3, 73.17.7,
66.3+8.1, and 19.211.8% for 20-HETE versus
non-acidified samples at final pH values of 4.01,
3.23, 2.85, and 2.49, respectively. Similarly, ex-
traction of [2H8]15§)-HETE in the presence of
formic acid resulted in 73#4.3, 66.6:8.7,
55.2+6.8, and 16.86.0% versus non-acidified sam-
ples at final pH values of 4.01, 3.23, 2.85, and 2.49,
respectively. Due to the reduced yield of AA metab-
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olites with acidification, microsomal enzymatic re-
actions were not terminated by the addition of formic
acid prior to extraction.

3.3. Linearity, precision, and accuracy

Linear calibration curves were obtained for 20-
HETE over the range of 0.75-16 ng on column. The
mean regression equations $D) were as follows:

20-HETE: vy
— [0.00018 (-0.00001)k+0.09672 (-0.01120)

The mean correlation coefficient’j was >0.996.
The lower limit of quantification (LOQ) for 20-
HETE (0.75 ng on column) was demonstrated to be
reproducible (% RSB15%) with a signal-to-noise
ratio of ~90:1. The intra- and inter-run precision and
accuracy were within-15% for 20-HETE Table 2.
Linearity and reproducibility were demonstrated
under all chromatographic conditions described for
separation of AA metabolites.

Table 2
Intra- and inter-day precision and accuracy in incubation buffer
Amount (ng on column) % RSD % Bias
Added Observed
(meantSD)
Intra-assay reproducibility®
Quality controls
20-HETE 0.8 0.86:0.03 14.3 11.2
4.0 4.4:0.1 3.1 -9.6
14.0 12.6:0.3 2.6 7.7
Intra-assay reproducibility”
Quality controls
20-HETE 0.8 0.8%0.05 5.2 -5.8
4.0 4.0:0.5 11.4 -0.8
14.0 12.8:1.4 11.0 8.6
Standards
20-HETE 0.75 0.840.01 1.7 —-12.0
1.0 0.91-0.04 4.3 8.8
3.0 2.9+0.2 7.5 4.1
6.0 6.0:0.3 4.3 0.3
12.0 12.6-0.1 0.6 0.0
16.0 16.5:0.3 2.0 -33

A total of 12 quality control samples per concentration.

® Six to 12 quality control samples or two standards per day per concentration for 3 days.
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Table 3
Kinetic analysis of 20-HETE formation in rat brain, liver, and
kidney microsomes

20-HETE V. ax K.,
(pmol/mg per min) M)
(meantSE) (meartSE)
Brain 8.7+0.6 39.956.0
Liver 775.5-39.8 23.5:3.2
Kidney 1933+151 47.6:8.5

3.4. In vitro microsomal incubates

3.4.1. Brain microsomes

In vitro 20-HETE formation in rat brain micro-
somes incubated with AA was evaluated. Formation
of 20-HETE was linear up to 100Qwg of total
microsomal protein and over 80 min of incubation
time (data not shown). In addition, formation of
20-HETE was determined to be saturable at an AA
concentration of~100 pM with a V.., of 8.7+0.6

pmol/min per mg and &, of 39.9-6.0 uM (Fig.
2A; Table 3.

3.4.2. Liver and kidney microsomes
In vitro formation of 20-HETE in rat liver micro-

somes was determined to be saturable at an AA

concentration of ~100 pM with a V_, of
775.5£39.8 pmol/min per mg and l4,,, of 23.5+3.2
pM (Fig. 2B; Table 3. Likewise, in vitro 20-HETE
formation in rat kidney microsomes was determined
to be saturable at an AA concentration 100 pM
with aV,, ., of 1933+151 pmol/min per mg and &,

max

of 47.6-8.5 pM (Fig. 2C; Table 3.

4. Discussion

Recent studies have shown that 20-HETE is an
important vasoactive mediator involved in the patho-
genesis of various disease states in b liver
[29], and kidney[30—-32]tissue. Thus, sensitive and
specific analytical methods for the detection and
quantification of 20-HETE are needed to facilitate
the further evaluation of the pathophysiologic role of
20-HETE. Although multiple, detailed methods for
the determination of 20-HETE have been reported,
published methods for the quantitation of 20-HETE

C.A. Bolcato et al. / J. Chromatogr. B 794 (2003) 363-372

by HPLC-MS are lacking. Here we report a re-
producible (% RSB<15%) HPLC-MS method for
quantification of 20-HETE in microsomal incubates
that provides both sensitive (LOQ of 0.75 ng injected
on column) and specific detection of 20-HETE in
microsomal incubates. This method was used to
determine the enzyme kinetics of 20-HETE forma-
tion in microsomal incubates from rat brain, liver,
and kidney tissues.

The HPLC-MS method described circumvents
difficulties associated with the conventional methods
for determining 20-HETE, such as the use of radio-
labeled AA substrate and/or derivatization of formed
metaboliteq20,21]. The HPLC—MS method utilizes
non-radiolabeled substrate, which avoids the high

cost of radiolabeled substrate and inconvenience of

radioactive waste disposal. G{1-8\83,34] and
fluorescence-HPLEL9] quantification involve ana-
lyte extraction and derivatization prior to analysis.
The HPLC-MS method avoids derivatization allow-
ing direct quantification of 20-HETE in samples
following extraction.

Various solvents reported in the literature for the
extraction of 20-HETE were systematically evaluated
for extraction recovery of both 20-HETE and
[2H8]15(S)-HETE (Table 1. Diethyl ether, ethyl

acetate, and dichloromethane extraction recoveries

for 20-HETE &ng [ FB}HEETE were similar
and superior to hexaneTéble 1). Acidification of
samples with formic acid to final pH values less than
3.2 reduced the extraction recoveries of both 20-

HETE dnd, [ HSLBETE. Due to the decreased
recoveries of metabolites in the presence of acid,
microsomal incubates were not acidified prior to
extraction and quantification.

The HPLC-MS method was used to determine the
enzyme kinetics of 20-HETE formation in rat brain,
liver, and kidney microsomal incubates. Formation
of 20-HETE in each of the microsomal incubates

was saturable at AA concentrationB0@fuM
Fig( 2). The use of non-radiolabeled substrate
provided a wider range of AA concentrations en-
abling saturable 20-HETE formation in microsomal
incubates. Radiochemical-HPLC studies typically
using 0.5+@i of radiolabeled AA, yield non-
saturating AA concentrations 16f pM [5,35].
Formation of 20-HETE should be evaluated at
saturating substrate concentrations in order to ascer-
tain changeg, in particularly when mechanisms
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of CYP induction or overexpression are being evalu-
ated. Additionally, saturating substrate concentra-
tions represent physiologically relevant AA concen-
trations which have been reported as high as 30D
after cerebral ischemif86,37].

The substrate saturation curves generated were

used to determine enzyme kinetic parameters of
20-HETE formation in rat brain, liver, and kidney

microsomal incubates. The enzyme kinetic data were
best fit by a one-enzyme Michaelis-Menten model.
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Liver and kidney microsomal incubates yielded References

apparentV, ., and K values Fig. 2B,C; Table 3
that are consistent with reported formation rates
(range 1-6 nmol/min per mg) and,, values (20—40
pM) [38]. CYP4Al1 and CYP4A3 isoforms are
expressed constitutively in liver microsomes of male
Sprague—Dawley rati39]. K, values for 20-HETE
formation in baculovirus-expressed CYP4Al and
CYP4A3 were reported to be 10 and 41M,
respectively[28]. In kidney microsomes of Sprague—
Dawley rats high expression of CYP4A2 has been
demonstrated[39]. The K, value for 20-HETE
formation in baculovirus-expressed CYP4A2 studies
was determined to be 19M [28]. Brain microsomal
20-HETE formation was linear with respect to time
as well as protein concentration and saturable at
~100 uM AA (Fig. 1A). Enzyme kinetic parameters
observed were ¥, of 8.7+0.6 pmol/min per mg
and aK, of 39.9-6.0 uM (Table 3.

In conclusion, a reproducible, sensitive, and spe-
cific HPLC-MS method for quantification of 20-
HETE in rat microsomal incubates was developed
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