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Lipoxygenase inhibiting and antioxidant iridoids from Buddleja crispa
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Abstract

Phytochemical investigations on the ethyl acetate-soluble fraction of the whole plant of Buddleja crispa led to the isolation of
the iridoids 1—7. Compound 2 displayed significant inhibitory potential against enzyme lipoxygenase in a concentration-
dependant fashion with ICs, value of 39.7 = 0.02uM, along with DPPH radical scavenging activity with ICs, value

0.638 mM.
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Introduction

The genus Buddleja (synonym Buddleia),, belonging to
the family Buddlejaceae, is comprised of 100 species
mainly distributed in East Asia, America and South
Africa. In Pakistan it is represented by four species [1].
Other authors classify this genus in the family
Loganiaceae [2] and Hegnauer and Kooiman classify
the families Buddlejaceae and Loganiaceae in
Scrophlariaceae [3].

Various species of the genus Buddleja are used for
the treatment of a variety of ailments such as ulcer,
conjunctival congestion, clustered nebulae and skin
disorders. Different parts of B. asiarica are used as
antiinflamatories, abortifaciants, antifungals and also
for the treatment of skin diseases [4,5]. The leaves and
flowers of B. globasa are used for washing wounds
and treatment of ulcers [5].The flowers of B. officinalis
are used in Chinese medicine for the treatment of
conjunctival congestion and clustered nebulae [5].

Previous studies on the genus Buddleja have
resulted in the isolation of various compounds including
glycosides of triterpenes, iridoids and flavonoids, sterols,
aryl esters, phenolic fatty acid esters, alkaloids, lignans,
neolignans, diterpenes and sesquiterpenes [6].

Buddleja crispa is a densely tomentose shrub.
The leaves are sessile or shortly petiolate, laneolate
to ovate, 2.5—8 cm long, tomentose on both surfaces;
margin crenate, dentate or stellate, white, evanescent
on the upper surface. The flowers are sessile, purple,
fragrant, in interrupted branched spikes. It is
distributed in Pakistan, India and Afghanistan [1].

A methanolic extract of Buddleja crispa showed
significant antioxidant and inhibitory activity against
the lipoxygenase enzyme which prompted us to
conduct phytochemical studies on this plant. As a
result, seven iridoids, buddlejoside A (1), buddlejoside
B (2), buddlejoside C (3), genipin (4), B-gardiol (5),
buddlejoside A, (6) and buddlejoside As (7) were
isolated (Figure 1).

Lipoxygenases (ILOX, EC 1.13.11.12) constitute a
family of non-haem iron containing dioxygenases
that are widely distributed in animals and plants.
In mammalian cells LOX are key enzymes in the
biosynthesis of many bioregulatory compounds
such as hydroxyeicosatetraenoic acids (HETEs),
leukotrienes, lipoxins and hepoxylines [7]. It has
been found that these LOX products play a role in a
variety of disorders such as bronchial asthma,
inflammation [7] and also have a profound influence
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on the development of several human cancers [8].
LOX are therefore potential targets for rational drug
design to discover mechanism—based inhibitors for
the treatment of bronchial asthma, inflammation,
cancer and autoimmune diseases.

Free radicals play an important role in carcinogen-
esis through their involment in breaking of the DNA
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strand [9]. Numerous other pathological events are
associated with the generation of reactive oxygen
species (ROS) constituting a key mechanism for tissue
injury. They have significant relevance in the inflam-
mation process, cardiovascular disease [10,11,12],
arteriosclerosis, malaria, rheumatoid arthritis, neuro-
degenerative disease and the aging process [13,14].
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Table I. Lipoxygenase inhibitory and antioxidant activities of iridoids 1—7.

Compound Name LOX ICsy = SEM*)[pM] Antioxidant activity ICs, [mM]
1 Buddlejosede A 44.3 = 0.07 0.784
2 Buddlejosede B 39.7 = 0.02 0.638
3 Buddlejosede C 52.5 = 0.03 0.850
4 Genipin 49.6 = 0.05 0.821
5 B-Gardiol 47.3 = 0.02 0.810
6 Buddlejosede A, 41.9 £ 0.04 0.792
7 Buddlejosede As 40.4 = 0.06 0.699
8 Baicalein®) 22.7 * 0.05 -

9 3-t-butyl-4-hydroxyanisole (BHA)®) - 0.044

3Standard mean error of five determinations; Ppositive control used in LOX inhibiting assay; “positive control used in antioxidant assays

In the current study we have described the
lipoxygenase inhibitory and antioxidant activities
of the iridoids (1—7) which were isolated from
Buddleja crispa and their structures published pre-
viously by our research group [6,15,16].

Materials and methods
In vitro lipoxygenase inhibition assay

Lipoxygenase inhibiting activity was measured by
slightly modifying the spectrometric method devel-
oped by Tappel [17]. Lipoxygenase (1.13.11.12) type
I-B and linoleic acid were purchased from Sigma. All
other chemicals were of analytical grade. Sodium
phosphate buffer (160 pL, 100 mM, pH 8.0), 10 pLL
of test compound solution and 20 p.L of lipoxygenase
solution were mixed and incubated for 10 min at
25°C. The reaction was then initiated by the addition
of 10 pL linoleic acid (substrate) solution, with the
formation of (97, 11E)-(135)-13-hydroperoxyocta-
deca-9,11-dienoate, and the change of absorbance at
234 nm was followed for 10 min. Test compounds and
the control were dissolved in MeOH. All the reactions
were performed in triplicate in a 96-well micro-plate
in SpectraMax 340 (Molecular Devices, USA).

Determination of ICs, values

The concentrations of the test compounds that
inhibited the hydrolysis of the substrate (linoleic acid)
by 50% (ICsy) were determined by monitoring the
effect of various concentrations of these compounds in
the assays on the inhibition value. The ICs, values were
then calculated using the EZ-Fit Enzyme Kinetics
program (Perrella Scientific Inc., Amherst, USA).

DPPH (1, 1-diphenyl-2-picryl hydrazyl) free radical
scavenging activity
The reaction mixture containing 5uL of test sample

(ImM in DMSO) and 95 pL of DPPH (Sigma,
300 M) in ethanol. The reaction mixture was taken in

a 96-well micro titer plate (Molecular Devices, USA)
and incubated in Elisa at 37°C for 30min., the
absorbance was measured at 515 nm. Percent radical
scavenging activity was determined by comparison
with a DMSO-containing control (Table I). ICs,
values represent the concentration of compounds to
scavenge 50% of DPPH radicals. BHA (3-t-butyl-4-
hydroxyanisole) was used as a positive control.
All the chemicals used were of analytical grade
(Sigma, USA).

Results and discussion
Lipoxygenase inhibitory activities of iridoids 1—7

Compounds 2, 7 and 6 showed significant inhibitory
activity against LOX with ICs, values of 39.7 = 0.02,
40.4 = 0.06 and 41.9 = 0.04 uM, respectively. While
compounds 1, 3, 4 and 5 displayed moderate
inhibitory activity against LOX (Table I), the standard
inhibitor of LOX (baicalein) had an ICs, value of
22.5 = 0.2 uM.

Antioxidant activities of iridoids 1—7

Compounds 1—7 and BHA scavenged the DPPH
radical at a concentration of 1mM, with the ICs,
values ranging between 0.638-0.792uM, indicating
significant activity (Table I). Among these active
substances, buddlejoside B (2) had a greater potential
to scavenge the DPPH radicals. BHA was used as a
standard (ICsy = 0.044 mM).

The compounds 1—7 could be lead compounds in
the development of agents for treating inflammation,
asthma, aging, tumor, angiogenesis and cancer.
However, further iz vivo study are needed to explore
the pharmacological properties of these compounds.
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