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Syringaldazine

New Attractive Electron Donor
of Prostaglandin H Synthase
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ABSTRACT

The prostaglandin H synthase (PGHS) reaction has been studied
with syringaldazine as the electron donor. Kinetic parameters of the
reaction agreed with those for commonly used electron donors. The
sensitivity of the PGHS activity detection in the presence of syring-
aldazine increases 10 times. A sensitive spectrophotometric assay for
polyunsaturated fatty acid (PUFA) detection using syringaldazine as
a new electron donor has been proposed.

Index Entries: Prostaglandin H synthase; syringaldazine; spec-
trophotometric assay; polyunsaturated fatty acids.

INTRODUCTION

Prostaglandin H synthase (PGHS) (EC 1.14.99.1) is the first and rate-
limiting enzyme in prostaglandin synthesis (1,2). The enzyme catalyzes
the conversion of a polyunsaturated fatty acid (PUFA) into prostaglandin
H. The enzyme activity is dependent on hemin, which acts as a prosthetic
group (3), and an electron donor (4), which is required for prostaglandin
G conversion into prostaglandin H.

Various physicochemical methods are used for PGHS activity detec-
tion. Among them are polarographic assay (5), fluorometric assay (6),
and spectrophotometric assay (7). It has been found (6) that the sensiti-
vity of the fluorometric assay using homovanillic acid as the electron
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donor is, by one order of magnitude, higher than that of spectrophoto-
metric or polarographic techniques. However, the fluorometric assay is
not a routine procedure and requires carefully prepared reagents. The
spectrophotometric technique is easy and accessible. To increase spectro-
photometric assay sensitivity for the PGHS activity, we suggest syring-
aldazine as a new electron donor.

The aim of the present work was to design a simple and effective
method of total arachidonic and eicosapentaenoic acid detection in human
blood based on the PGHS reaction. Detection of PUFAs in human blood,
in the other biosources and microbiological synthesis systems, is impor-
tant because of their being precursors of physiologically active com-
pounds (prostanoids, leukotrienes, and lipoxins) (4,8). It has been found
(9) that PUFA concentrations in blood of patients with cardiovascular
diseases are abnormal and correlate with disease severity.

MATERIALS AND METHODS

Materials

Arachidonic and eicosapentaenoic acids, hemin, and syringaldazine
were from Sigma (St. Louis, MO); Tris was from Serva (Heidelberg,
Germany); Tween 20 was from Ferak (Berlin, Germany).

Solubilized microsomes from sheep vesicular glands were the source
of PGHS obtained as described previously (3).

Methods

PGHS activity was measured by a spectrophotometric assay using
syringaldazine as a substrate and a Hitachi-557 (Japan) spectrophoto-
meter to register the absorption spectra.

Arachidonic or eicosapentaenoic acid was added to the reaction mix-
ture containing 2 uM hemin, 60 uM syringaldazine, 0.05 mg/mL PGHS,
and 0.1% Tween 20 in 50 mM Tris-HCl buffer (pH 7.5).

RESULTS AND DISCUSSION

We have successfully employed syringaldazine, laccase, and peroxi-
dase substrate (10) as the electron donor in the PGHS reaction. The oxi-
dation of syringaldazine (A) results in a product (B) with es3 = 65,000
M-1em (11):
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PGHS has been shown to have a broad substrate specificity with
respect to the electron donor (12,13). Measurement of the concentrations
of oxidized electron donors underlies the spectrophotometric procedure
for determination of this enzyme’s activity. However, the capability of
this method is limited by the low molar absorption coefficients of the
compounds that form.

It seemed tempting to us to use syringaldazine as the electron donor
in the PGHS reaction for the determination of enzyme activity, since the
oxidized form of syringaldazine displays strong absorption. It is about
10-15 times higher then that for oxidized forms of commonly used elec-
tron donors, such as adrenaline, potassium ferrocynide, and hydroqui-
none (4). The violet color appears immediately. Therefore, the reaction
can be used as an express method.

Preliminarily, we have determined the optimum concentration of
syringaldazine for the PGHS reaction proceeding. It was about 60 uM
(Fig. 1).

gWe have investigated kinetics of the reaction of PGHS with arachi-
donic acid (Fig. 2), and eicosapentaenoic acid (Fig. 3) in the presence of
syringaldazine. The kinetic parameters of the PGHS reaction with arachi-
donic acid have been calculated:

Km = (2.27 £ 0.33) x 10-M (1)
Vmax = (1.4 £ 0.05) x 10-5M/min (2)
The kinetic parameters of the reaction agreed with those for commonly

used substrates (4 ). The Michaelis constant for eicosapentaenoic acid was
(2.13 + 0.83) x 10-3M.
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Fig. 1. The rate of the PGHS reaction vs syringaldazine concentration.
Conditions: 50 mM Tris-HCl, pH 7.5, 0.1% Tween 20, 0.05 mg/mL PGHS, 2 pM
hemin, and 0.1 mM AA.
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Fig. 2. The rate of the PGHS reaction vs arachidonic acid concentration.
Conditions: 50 mM Tris-HCl, pH 7.5, 0.1% Tween 20, 0.05 mg/mL PGHS, 2 uM
hemin, and 60 uM syringaldazine.

The sensitivity of the spectrophotometric detection of the PGHS
reaction with syringaldazine as the electron donor increases at least 10
times, which makes it possible to determine low concentrations of PUFAs.
We suppose that the method can be applied to design an express test for
PUFA detection in medicine and microbiology.
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Fig. 3. The rate of the PGHS reaction vs eicosapentaenoic acid concentra-

tion. Conditions: 50 mM Tris-HCl, pH 7.5, 0.1% Tween 20, 0.05 mg/mL PGHS, 2
#M hemin, and 60 pM syringaldazine.
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