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Arachidonic acid metabolism in polymorphonuclear leukocytes*:
Unstable intermediate in formation of dihydroxy acids

(polyunsaturated fatty acid/lipoxygenase/isotopic oxygen/reaction mechanism)
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ABSTRACT An unstable intermediate was detected in the
transformation of arachidonic acid into 5,6-dihydroxyicosa-
tetraenoic acids (two isomers) and 5,12-dihydroxyicosatetraenoic
acids (three isomers) in rabbit peritoneal (glycogen-induced)
polymorphonuclear leukocytes. Addition of 10 vol of methanol,
ethanol, or ethylene glycol to short-term incubations (30-45 sec)
led to the formation of the corresponding 12-O-alkyl derivatives
of the 5,12-dihydroxy acids. The time for 50% disappearance
of the intermediate (370C), as measured by formation of 5-
hydroxy-12-0-methylicosatetraenoic acids (two isomers) upon
trapping with methanol, was about 1 min in live cell prepara-
tions (pH 7.4) and about 4 mm in water/acetone (1:1), pH 7.4.
At pH 6.0 or below, the hydrolysis of the intermediate was too
rapid to be measured by the method employed. Data supporting
both enzymatic and nonenzymatic hydrolysis of the interme-
diate into dihydroxy acids are presented. Incubation of the cells
with arachidonic acid under an atmosphere of 1802 led to in-
corporation of 180 into the 5,6-dihydroxy acids and 5,12-dihy-
droxy acids only at C-5. The 5-hydroxyicosatetraenoic acid was
also labeled at C-5. Considering the chemical reactivity of the
intermediate and the structures of the derivatives obtained, it
is proposed that the intermediate is 5(6)oxido-7,9,11,14-icosa-
tetraenoic acid.

In a previous report (1), we described the structure of the major
metabolite of arachidonic acid in rabbit peritoneal polymor-
phonuclear leukocytes (PMNL) as (5S)-hydroxy-6,8,11,14-
icosatetraenoic acid, a compound that accounted for 5-15% of
added substrate. More recently we reported (2) the structure
of the second most abundant metabolite of arachidonic acid in
leukocytes as (5S,12R)-dihydroxy-6,8,10,14-icosatetraenoic acid
(see Fig. 5, compound III). Later some other minor metabolites
were identified: (5S, 12R)-dihydroxy-(E,E,E,Z)-6,8,10,14-
icosatetraenoic acid (compound I), (5S,12S)-dihydroxy-
(E,E,E,Z)-6,8,10,14-icosatetraenoic acid (compound II), and
5,6-dihydroxy-7,9,11,14-icosatetraenoic acids (compounds IV
and V, two diastereoisomers). §

This paper reports studies on the mechanism of formation
of dihydroxy acid metabolites of arachidonic acid in PMNL.

MATERIALS AND METHODS
Materials and procedures used were essentially the same as
described (2) unless otherwise indicated.

For measurement of incorporation of 180 from molecular
oxygen, 90 ml of phosphate-buffered saline was introduced in
a 250-ml three-necked flask. This flask was evacuated (by using
a water pump) with stirring for 10 min at 37°C and then cooled
to 5°C. 1802 was introduced into the flask (from a 100-ml am-
pule), which was brought to atmospheric pressure with N2. The
cells (3.5 X 109) were injected into the flask in a suspension in
10 ml of phosphate-buffered saline. The mixture was warmed
up to 37°C and 6 mg of arachidonic acid (in 100 ,ul of ethanol)

was added. After 45 sec, the reaction was stopped by addition
of 5 ml of 1 M HC1. Two minutes later this mixture was neu-
tralized and poured into 150 ml of methanol. After ether ex-
traction, the sample was fractionated by chromatography.

RESULTS
Labeling Experiments with 1802. Gas chromatographic/

mass spectrometric analyses of the trimethylsilyl (Me3Si) ether
methyl ester derivatives of the hydrogenated compounds I, II,
III, IV, and V and 5-hydroxy acid showed that the percentage
of incorporation of 180 into the six metabolites was respectively
72, 72, 66, 75, 75, and 68%, and that all compounds were labeled
with a single atom of 180. It is likely that this small variation in
the percentage of incorporation of 180 in the different me-
tabolites is due to isotopic dilution by metabolites present in the
cell suspension prior to incubation under an atmosphere of 1802.
The mass spectrometric analyses also allowed unambiguous
determination that the six metabolites carried the 180 atom at
C-5. The ion at mass to charge ratio m/e 203 [Me3Si-
0+=CH-(CH2)3-COOCH3], which contains carbons C-1
to C-5 and is common to the mass spectra.of the Me3Si ether
methyl ester derivatives of the hydrogenated metabolites (see
ref. 2 for the mass spectrum of this derivative of compound I,
II, or III), was in all cases shifted to m/e 205 in a percentage
equal to the total 180 content of the molecule, whereas the ion
containing the oxygen atom at C-12 (compounds I, II, and
III)-i.e., m/e 215 [Me3SiO+CH-(CH2)7-CH3]-con-
tained 100% 160 atom. The ion containing the oxygen atom at
C-6 in compound IV-i.e., m/e 299 [Me3SiO+-=CH
(CH2)13-CH3]-was accompanied by an ion at m/e 301 of low
abundancy (about 5%). It was not conclusively established that
this was due to the presence of 180 in the ion. The same ion
(m/e 299) from compound V contained 100% 160. These data
clearly indicated that the hydroxyl groups at C-5 in compounds
I, II, III, IV, and V and in the 5-hydroxy-icosatetraenoic acid
are derived from molecular oxygen.

This was in agreement with data obtained on the incorpo-
ration of 180 at C-12 in compounds I, II, and III when PMNL
were incubated in an H2180-enriched buffer.

Trapping with Alcohols. The labeling experiments described
above suggested that other nucleophiles such as alcohols might
react with an intermediate in the formation of compounds I to
V and yield monohydroxymono-O-alkyl derivatives of ara-
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chidonic acid. Fig. lA shows the pattern of compounds formed
when rabbit PMNL were incubated 30 sec with arachidonic
acid prior to addition of 10 vol of methanol. In Fig. IC the
pattern of compounds formed in a similar. incubation termi-
nated by acidification of the mixture lo pH 3 is shown. The
chromatogram in Fig. 1A clearly shows the presence of a pair
of compounds that are absent in Fig. iC. Fig. lB shows the
pattern of compounds formed when iabbit PMNL were incu-
bated 30 sec with arachidonic acid prior to addition of 10 vol
of ethanol. The chromatogram shows the presence of a pair of
compounds that appear at longer elution time than the com-
pounds formed upon methanol tyapping, and that are also ab-
sent in Fig. 1C. Addition of 8 vol of ethylene glycol to 30-sec
incubations of PMNL with arachidonic acid also led to the
formation of a pair of compounds (with retention times very
close to the retention time of compound III in RP-HPLC, data
not shown). These data confirmed that a compound produced
upon incubation of PMNL with arqchidonic acid can react with
alcohols to form new derivatives of arachidQnic acid. The data
further indicated that the alcohols compete with water for re-
action with the same intermediate, because the formation of
the derivatives coincided with the disappearance of compounds
I, II, IV, and V (Fig. 1).

For structural work larger amounts of the arachidonic acid
derivatives formed by trapping with methanol were prepared
as described in legend to Fig. 1 (for sample A), but on a larger
scale. Four incubations (100 ml each) were carried out with a
total of 14 X 109 cells and 24 mg of substrate. The silicic acid
column chromatography was done by using the. following sol-
vents in-order: diethyl ether/hexane, 15:85 and 35:65 vol/vol,
and ethyl acetate. RP-HPLC was also performed as described
in the legend to Fig. 1, but-at a solvent flow of 0.3 ml/min to
improve the separation of the two compounds of interest. The
compounds isolated were treated with diazomethane and fur-
ther purified by silicic acid HPLC on a uPorasil column (3.9
X 300 mm, from Waters Associates, Milford, MA) with 10-Atm
particles and isopropanol/hexane, 4:100 vol/vol as solvent (1
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ml/min) and an ultraviolet spectrophotometer as detector (280
nm). About 15 ,ug of each of the two derivatives of arachidonic
acid were obtairbd from silicic acid HPLC (0.06% yield).
The ultraviolet spectra of the methyl ester of both compounds

showed three main bands XMeoH = 268 nm (e 56)000 M-
cm-'), 280 nm (z44,000), and 258 nm (n-42,00Q) indicating
three conjugated double bonds. This is in agreement with the
reported ultraviolet spectrum of f3-elaeostearic acid,
CH ' (CH 2)7 COOH, which has a
aXH = 268 nm (n-58,000) and two other absorption bands at

279 nm (t45,000) and 258 nm (-42,000) (3). The infrared
spectrum (in CS2) showed a band inter alia at 996 cm-l, in
agreement with a conjugated triene consisting of three trans
double bonds (13-elaeostearic acid in CS2, 995 cm-') (3).

Gas chromatographic analysis of the Me3Si ether derivatives
of the methyl esters of both compounds showed a peak with
equivalent chain length C-25.1 (3% OV-210) or C-24.3 (1%
SE-30). The mass spectra of the compounds were similar. The
mass spectrum of the Me3Si ether methyl ester of the first
compound eluted in RP-HPLC is given in Fig. 2. Ions were
present at m/e 436 (parent ion M), 421 (M - 15), 404 (M -.32),
389 [M - (32 + 15)], 325 [M - 111, loss of *CH2-
CH==CH-(CH2)4-CH3], 293 [M - (32 + 111)], 235 [M -
(111 + 90)], 203 [M -(111 + 90 + 32) and Me3SiO+=CH-
(CH2)3-bOOCH3], 189, 171 (203 - 32), 161, 159 (probably
Me3SiO+=-CH-CH=CH-OCH3 from a rearrangement),
143, 133 (probably Me3SiO+=-CH-OCH3 from a rear-
rangement), 129, 113, 109, 73, and 71. Several of these ions
appeared in the mass spectra of the Me3Si etl~er derivatives of
the methyl esters of compounds I, II, and III (thf mass spectra
of these three compounds are practically identical; see ref. 2
for mass spectrum of compound I1)-7i.e., m/e 404, 293,203,
189, and 171. Other ions were shifted by 58 units of lower m/e
values-i.e., 436, 421, 325, 235, 159, 133, and 71. Because a shift
by 58 units corresponded to the difference between the mo-
lecular weights of Me3SiO- and CH30- (89 and 31, respectively),
it seemed likely that the compounds are mono-O-methyl de-

24 16l
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FIG. 1. Reversed-phase high-pressure liquid chromatography (RP-HPLC) chromatograms of the products obtained upon addition of 10
vol of methanol (A), 10 vol of ethanol (B), or 1 ml of 1 M HCl (C) to 5 ml of a suspension ofPMNL (35 X 106/ml) incubated 30 sec with arachidonic
acid (0.166 mM) at 370C in phosphate-buffered saline. The pH of the alcohol used for trapping was previously lowered to 1 (HCI). Two minutes
after stopping the reactions, the three samples (pH - 3) were neutralized. The excess of alcohol in samples A and B was evaporated under reduced
pressure until 10-15 ml was left in the flasks. Methanol (7.5 ml) was added to sample C and the three samples were extracted with ether. The
samples were fractionated by silicic acid column chromatography using 1 g of Silicar CC-4 (Mallinckrodt) and 30 ml of the two following solvents:
diethyl ether/hexane, 20:80 vol/vol, and ethyl acetate, successively. The ethyl acetate fraction was evaporated and dissolved in 50 Ml of methanol.
Aliquots (4 Ml) of each sample were analyzed by RP-HPLC: column (250 X 4.6 mm) packed with Nucleosil C18, 5 ,um particles (packing purchased
from Macherey-Nagel, Doren, West Germany); solvent, methanol/H20, 75:25 vol/vol, + 0.01% acetic acid; conditions, 1 ml/min, 1200 pounds/inch2
(8.3 MPa) and 250C; detector ultraviolet spectrophotometer, 280 nm and 0.04 absorbance unit at full scale deflection.



Proc. Natl. Acad. Sci. USA 76 (1979) 3215

> I\Z03
12932@ 601 2 H 3C0 X/

203

co 40

W~~ ~ ~ ~ ~~1125293 404

20- ~~~~~~~~1331 325I
2~o0 1 II 2X3 X F

100 150 200 250 300 350 400

mie
FIG. 2. Mass spectrum of the Me3Si ether derivative of the methyl ester of 5-hydroxy-12-0-methyl-6,8,10,14-icosatetraenoic acid (ionizing

energy 22.5 eV).

rivatives of compounds I and II. The mass spectra of the
[2H9]Me3Si ether derivatives of the methyl esters of the com-
pounds were in agreement with the structures given for the ions
above. About 2 Ag of the methyl esters of each compound were
subjected to catalytic hydrogenation. The mass spectra of the
Me3Si ether methyl ester derivatives of the hydrogenated
compounds (equivalent chain lengths C-23.9 on 3% OV-210
and C-23.4 on 1% SE-30, for both compounds) were identical
and showed ions at m/e 397 (M - 47), 343 [M - 101, loss of
*CH2-(CH2)2-COOCH3], 331 [M - 113, loss of -CH2-
(CH2)6-CH3], 311 [M - (101 + 32)], 241 [M - (113 + 90)], 221
[M - (101 + 90+ 32)], 209 [M - (113 +90+ 32)], 203 [base
peak, Me3SiO+=CH-(CH2)3-COOCH3], 171 (203 - 32),
and 157 [CH30+=CH-(CH2)7-CH3]. These data indicated
that the hydroxyl groups of both compounds were located at
C-5 and the 0-methyl groups at C-12.

About 10 Aig of each compound was converted into the
menthoxycarbonyl derivative and subjected to oxidative ozo-
nolysis. The products were analyzed by gas chromatography/
mass spectrometry as described (2). From both samples, a
compound corresponding to the menthoxycarbonyl derivative
of dimethyl-2L-hydroxyadipate was eluted. These data indi-
cated that both compounds had the S configuration at C-5 and
supported the presence of a double bond at A6 (as indicated by
mass spectrometric analysis). It is assumed that the fourth
double bond has retained the original position and geometry
(A14, cis) from arachidonic acid. Although the absolute con-
figuration at C-12 has not been determined, the isomerism of
the two compounds is most likely explained by epimerism at
C-12 (because other forms of isomerism have been ruled out
by spectrophotometric and mass spectrometric analyses). The
two derivatives of arachidonic acid (formed upon trapping with
methanol) are thus (5S)-hydroxy-12-O-methyl-(E,E,E,Z)-
6,8,10,14-icosatetraenoic acids, epimers at C-12-i.e., the
12-0-methyl derivatives of compounds I and II.

Derivatives of arachidonic acid formed upon trapping with
ethanol (Fig. 1B) and ethylene glycol (not shown) were also
obtained (as a pair of isomers) in similar experiments. Ultravi-
olet spectrophotometric and gas chromatographic/mass spec-
trometric analyses were in complete agreement with the
identities of the compounds isolated from ethanol trapping
experiments as the 12-0-ethyl derivatives of compounds I and
II [chain length equivalent for the Me3Si ether methyl ester
derivatives, C-24.6 (1% SE-30) and C-25.2 (3% OV-210)].
Time Course Studies. Experiments were performed to

evaluate the stability of the intermediate in aqueous medium.
Fig. 3 shows the time course of formation of the intermediate
after addition of substrate to a suspension of PMNL. The con-

centration of the compound reached a maximum within 45 sec
of incubation and then decreased rapidly to 30-35% of its
maximal value in about 4 min. The disappearance of this re-
sidual amount of intermediate was very slow: at 30 min, about
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FIG. 3. Time course of the formation of compounds I + 11 (-),
and compound III (x), and time course of the formation and disap-
pearance of the unstable intermediate, measured as 12-0-methyl
compounds I and 11 (0) in PMNL incubated with arachidonic acid.
Suspensions ofPMNL (5 ml) were incubated for different times be-
fore addition of 10 vol of methanol (previously acidified to pH 1). Two
minutes after addition of the methanol the samples were neutralized.
Two micrograms of prostaglandin B2 were added to each sample
(before any purification procedure) as an internal standard to allow
absolute quantitation of the compounds by RP-HPLC. The prepa-
ration and RP-HPLC analyses of the samples were done as described
in the legend to Fig. 1.
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10% of the amount of intermediate detected at 45 sec could still
be trapped with methanol (data not shown), suggesting that part
of the compound was protected from rapid hydrolysis (cf. ref.
4). This phenomenon, as well as the changing rate of synthesis
of the intermediate at different times, and the presence of both
enzymatic and nonenzymatic processes in the hydrolysis of the
intermediate (see Discussion) complicate the kinetic description
of the disappearance of this compound. However, assuming that
the formation of the intermediate has ceased (or considerably
decreased) after 45 sec of incubation, the time for 50% disap-
pearance of the compound can be estimated to about 1 min
(from Fig. 3). Fig. 3 also shows the kinetics of formation of
compounds I-II and III. Compound III was formed faster and
in larger amounts than compounds I and II. In these experi-
ments the formation of the (5S)-hydroxyicosatetraenoic acid
closely paralleled that of compound III (not shown). The con-
centrations of compounds IV and V were not measured.
Time course studies on the hydrolysis of the intermediate

were also performed under conditions in which enzymatic
activities were suppressed. Fig. 4 shows the results of an ex-
periment in which a suspension of PMNL incubated 45 sec with
arachidonic acid was rapidly mixed with 1 vol of acetone and
kept at 370C and pH 7.4 (±0.1 unit). At different times aliquots
of this mixture were added to flasks containing methanol. The
data indicated that the time for the disappearance of 50% of
the intermediate was 4 min under these conditions. The con-
centrations of compounds I and II were found to increase with
time and thus changed in the opposite direction to the con-
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FIG. 4. Time course of the formation of compounds I, II, IV, or
V (0) and of the disappearance of the intermediate measured as
12-0-methyl compounds I-II (0) in a mixture of water/acetone, 1:1
vol/vol, at pH 7.4 and 370C. A suspension ofPMNL (75 ml, 35 X 106
cells per ml) was incubated 45 sec before addition of 75 ml of acetone
(previously cooled to 20C and slightly acidified in order to give the
expected pH and temperature upon mixing with the cell suspension)
containing 30 Ag of prostaglandin B2 as internal standard for quan-
titation of the compounds by RP-HPLC. The mixture was kept at
370C and 10-ml aliquots were added to 50 ml of methanol (previously
acidified to pH 1) at different times. Two minutes after the addition
of methanol the samples were neutralized. Preparation of the samples
and RP-HPLC analyses were done as described in legend to Fig. 1.

centration of the intermediate. The concentrations of com-
pounds IV and V closely paralleled those of compounds I and
II. The concentrations of compound III and of the 5-hydrox-
yicosatetraenoic acid were constant (not shown).

Similar experiments were performed to determine the sta-
bility of the intermediate as function of pH (37QC). At pH 6 or
lower, the concentration of the intermediate decreased to less
than 40% of its initial value within 15 sec after mixing the cell
suspensions with acetone (previously acidified). At pH 8.5 or
11.5 degradation was not noticeable after 4 min, indicating that
the intermediate was more stable in alkaline solution.

These studies clearly indicated that the intermediate is very
labile in live cell preparations and that its reactivity is pH de-
pendent, the compound being more unstable under acidic
conditions. Furthermore, these studies conclusively showed that
the formation of compounds I, II, IV, and V was nonenzymatic
because it occurred in a water/acetone mixture. The data also
supported the hypothesis that compounds I, II, IV, V, and
12-0-methyl compounds I-II were formed by a reaction with
a common intermediate because their concentrations were
inversely related at all times studied (Fig. 4; see also Fig. 1).

DISCUSSION
In this paper we describe the mechanism of formation of five
dihydroxy metabolites of arachidonic acid (see Fig. 5, com-
pounds I and V) in PMNL, through a common unstable inter-
mediate. 1802 labeling experiments conclusively showed that
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FIm. 5. Hypothetical scheme of the transformation of arachidonic
acid in PMNL. Compounds between brackets have not been isolated.
* The geometry of the double bonds and the configuration of the al-
cohols are hypothetical.

t The position of the cis double bond in the conjugated triene is not
known (see ref. 2).
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only the oxygen atom at C-5 in the dihydroxy acids (as well as
in the 5-hydroxy acid) was derived from molecular oxygen and
consequently that the oxygen atoms at C-6 or C-12 were derived
from water. Trapping experiments with alcohols clearly showed
that a metabolite of arachidonic acid can undergo a facile re-
action with nucleophiles to yield 5-hydroxy-12-0-alkyl de-
rivatives. Structural analysis of the compounds formed upon
addition of methanol to the intermediate revealed that the pair
of derivatives produced were 12-0-alkyl derivatives of com-
pounds I and II (Fig. 1).
Time course experiments performed in water/acetone

mixtures (in the absence of enzymatic activity) showed that the
concentration of compounds I, II, IV, and V increased with
time, while the concentration of the intermediate decreased
(Fig. 4). This indicated that compounds I, II, IV, and V were
formed by nonenzymatic hydrolysis of the intermediate (as first
suggested by the results of the trapping experiments). 180-
Labeling experiments and structural similarities between
compounds I, II, and III suggested that the latter was also de-
rived from the hydrolysis of the intermediate. However, the
observation that compound III was the major dihydroxy acid
formed upon incubation of PMNL with arachidonic acid (Fig.
3), whereas it was not formed during the hydrolysis of the in-
termediate in water/acetone, suggested that the formation of
compound III occurred through an enzymatic hydrolysis of the
intermediate. This was strongly supported by the stereo-
chemical purity of compound III (a derivative of compound
III epimeric at C-12 was not detected) as opposed to the
products of nonenzymatic reaction of the intermediate with
water or alcohols, which occurred as pairs of epimers (see Figs.
1 and 5). The difference in the geometry of the conjugated
triene in compound III (one cis and two trans double bonds)
and in compounds I, II, and their 12-0-alkyl derivatives (all-
trans) was also suggestive of two distinct mechanisms of for-
mation. It thus appeared that the intermediate can be hydro-
lyzed by enzymatic and nonenzymatic reactions.

Fig. 5 shows a hypothetical scheme for the transformation
of arachidonic acid into the various metabolites isolated (or
detected) in these studies. This scheme includes a structure of
the unstable intermediate that is in agreement with the data
presented-viz., 5(6)-oxido-7,9,11,14-icosatetraenoic acid. It
is known that the hydrolysis of epoxides is acid catalyzed and
that opening of allylic epoxides is favored at the allylic position,
which is in agreement with the decreased stability of the in-
termediate under acid conditions and with attack of water at
C-6. The formation of a carbonium ion (Fig. 5) in the mecha-
nism of opening of this epoxide is proposed in order to explain
the formation of two diastereoisomeric 5,6-dihydroxy acids
(compounds IV and V) that both retained the 180 atom at po-
sition C-5 (from molecular oxygen). Normally the opening of
an epoxide occurs with inversion of configuration (SN2 mech-
anism), which in this case would lead to formation of a single
5,6-dihydroxy acid (with 180 from molecular oxygen, at C-5).
An alternative explanation for the retention of the 180 atom at
C-5 in compounds IV and V would be that the epoxide is not
stereochemically pure, which seems unlikely. The carbonium
ion could also account for the formation of two of the 5,12-
dihydroxy acids (compounds I and II). According to the hy-
pothetical pathway proposed (Fig. 5), the unstable carbonium
ion would react (in aqueous solution) preferentially at C-6 and
C-12 to yield two pairs of epimers (compounds I-II and IV-V)
which have maintained the conjugated triene structure (Fig.
1C illustrates the ratio of reaction of the intermediate at C-6
and C-12 under acidic conditions).

of the epoxide intermediate. It is postulated that the epoxide
intermediate is derived from a 5-hydroperoxyicosatetraenoic
acid (not isolated). This is in agreement with the formation of
large amounts of a 5-hydroxyicosatetraenoic acid, which is
presumably formed by enzymatic reduction of the corre-
sponding 5-hydroperoxy acid formed in a lipoxygenase-type
reaction (1). Fig. 5 shows a hypothetical mechanism for the
formation of the intermediate from the 5-hydroperoxy acid
involving abstraction of a hydrogen at C-10. In this process the
5-hydroxy acid would thus be a by-product in the conversion
of arachidonic acid into the epoxide intermediate (Fig. 5) in
analogy with the il-hydroxy acid and 15-hydroxy acid that are

by-products in the formation of prostaglandins (5, 6). The
present data do not allow the determination of the geometry
of the epoxide ring and double bonds of the intermediate. It is,
however, likely that the epoxide has the S configuration at C-5,
as found in the 5,12-dihydroxy acids (2) and the 5-hydroxy acid
(1). It is also conceivable that the double bonds at A"I and Al4
have retained the cis geometry from arachidonic acid.
The concept that a biologically active compound is formed

as an unstable intermediate that is subsequently hydrolyzed to
a stable inactive derivative has been proposed for the throm-
boxanes. Thus, thromboxane A2, which is formed by isomer-
ization of the endoperoxide prostaglandin H2, has a half-life
of about 30 sec. It is a strong smooth-muscle stimulant and
causes release of ADP and serotonin from platelets. Hydrolysis
yields a stable, biologically inactive derivative, thromboxane
B2. More recently this concept has also been shown to be ap-
plicable to another endoperoxide derived product, prostacyclin,
which is hydrolyzed to 6-ketoprostaglandin Fia. The present
results indicate that a similar mechanism might operate in a

lipoxygenase-catalyzed pathway of arachidonic acid metabo-
lism in leukocytes. Isolation of the different enzymes involved
is desirable, as are further studies on the biological significance
of these transformations of arachidonic acid. It is of interest in
this context that the ionophore A23187 induces synthesis of the
stable end product 5,12-dihydroxyicosatetraenoic acid from
endogenous arachidonic acid in human PMNL (7).

Note Added in Proof. A nomenclature was recently introduced (8):
5(6)oxido-7,9,11,14-icosatetraenoic acid, leukotriene A; compound III,

leukotriene B.
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