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a b s t r a c t

Ethnopharmacological relevance: Seeds and aerial parts of Peganum harmala L. are widely used in Algeria
as anti-inflammatory remedies. Evaluation of Peganum harmala total alkaloids extracts and pure β-
carboline compounds as an anti-inflammatory treatment by the inhibition of an enzyme key of
inflammatory, myeloperoxidase (MPO) and HPLC quantification of the alkaloids from the different parts
of plant.
Materials and methods: MPO inhibition was tested using taurine chloramine test. The inhibition of LDL
oxidation induced by MPO was carried out. The molecular docking analysis of Peganum harmala alkaloids
on MPO was performed using the Glide XP docking protocol and scoring function and the redox potential
of alkaloids was determined using an Epsilon potentiostat. The concentration of harmala alkaloids was
determined using HPLC analysis.
Results: The HPLC profiling of the active total alkaloids indicates that β-carboline e.g. harmine, harmaline,
harmane, harmol and harmalol are major components. As β-carbolines resemble tryptamine, of which
derivatives are efficient inhibitors of MPO, the harmala alkaloids were tested for their activity on this
enzyme. Total alkaloids of the seeds and of the aerial parts strongly inhibited MPO at 20 mg/mL (9775%
and 4374%, respectively) whereas, at the same concentration, those of the roots showed very low
inhibition (1576%). Harmine, harmaline and harmane demonstrated a significant inhibition of MPO at
IC50 of 0.26, 0.08 and 0.72 mM respectively. These alkaloids exerted a similar inhibition effects on MPO-
induced LDL oxidation. Molecular docking analysis of Peganum harmala alkaloids on MPO showed that all
active Peganum harmala alkaloids have a high affinity on the active site of MPO (predicted free energies of
binding up to �3.1 kcal/mol). Measurement of redox potentials versus the normal hydrogen electrode
clearly differentiated (i) the high MPO inhibitory activity of harmine, harmaline and harmane (þ1014,
1014 and 1003 mV, respectively); and (ii) the low activity of harmalol and harmol (þ629/778 and 532/
644 mV, respectively). A reverse phase HPLC method has been developed to determine simultaneously
five alkaloids of Peganum harmala. Seeds contained all five β-carboline derivatives with the main active
alkaloids, harmaline and harmine, being up to 3.8% and 2.9%, respectively. Up to 3.2% of harmine was
determined in the roots. The four β-carboline derivatives, harmine, harmaline, harmane and harmalol
were identified in the aerial parts. The highest inhibitory effect observed in seeds and the moderate
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effect of aerial parts could be explained by their harmine and harmaline content. In contrast, the very
weak inhibition of the root extract, despite the presence of harmine, may tentatively be explained by the
high concentration of harmol which can reduce Compound II of MPO to the native form.
Conclusion: The inhibition of MPO by Peganum harmala β-carboline alkaloids, herein reported for the
first time, may explain the anti-inflammatory effect traditionally attributed to its herbal medicine.

& 2014 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

The heme enzyme myeloperoxidase (MPO, 1.11.2.2) plays a
critical role in innate immunity system. It is very important for
the optimal antimicrobial effect of neutrophils. This enzyme is
packed in azurophilic granules of the neutrophil. It is released in
the phagosome upon the phagocytosis producing the very potent
oxidative compound hypochlorous acid (HOCl) starting from
chloric ions Cl� and hydrogen peroxide H2O2. HOCl oxidizes the
vital members of pathogens (Klebanoff, 2005; Arnhold and
Flemmig, 2010). However, MPO is considered as sward with two
edges, in some cases it can be secreted outside the neutrophils
causing oxidative damages to the host tissues (Nicholls and Hazen,
2009), promoting a series of inflammatory syndromes such as
Alzheimer disease (Green et al., 2004), Parkinson disease (Choi et
al., 2005; Hirsch and Hunot, 2009), renal damages (Anders et al.,
1999; Scheuer et al., 2000; Malle et al., 2003; Ohtani et al., 2007;
Madhusudhana Rao and Anand, 2011), rheumatoid arthritis (Goto
et al., 2005), cancer (Ames, 1989; Esterbauer et al., 1990; Rojas et
al., 2001; Henderson et al., 2003; Roman et al., 2008), and
atherosclerosis (Klebanoff, 2005).

It is well documented that the key role of MPO in athero-
sclerosis is the oxidation of apolipoprotein B100 (Apo B100), the
essential protein in low density lipoprotein LDLs (Itabe, 2009).
Oxidation of high density lipoprotein HDLs by MPO products has
also been reported (Zheng et al., 2004). MPO is also implicated in
the decreasing of nitric oxide bioavailability that leads to endothe-
lial dysfunction (Eiserich et al., 2002) and in the activation of
protease cascades that are linked to plaque vulnerability (Fu et al.,
2001). Because of these deleterious effects of MPO, it is important
to find inhibitors of this enzyme which can inhibit the activity of
MPO outside neutrophils.

Many natural compounds were reported as MPO inhibitors,
including flavonoids (Regasini et al., 2008; Shiba et al., 2008),
polyphenols (Kostálová et al., 2001; Sies et al., 2005; Han et al.,
2007; Antonio et al., 2011) and melatonin (Kleszczynski et al.,
2011). Most of them are competitive substrates for MPO, through
preventing the production of HOCl and other hypohalides
(Regasini et al., 2008). In fact, several authors demonstrated the
inhibition of MPO by plants, such as Hamamelis virginiana L. (Díaz-
González et al., 2012), Hibiscus acetosellaWelw. ex Hiern, Pteridium
aquilinum L. Kuhn (Pabuçcuoğlu et al., 2003; Zeraik et al., 2011;
Tsumbu et al., 2012) and Hypericum sp. (Pabuçcuoğlu et al., 2003).

Most of these plants contain polyphenols and flavonoids, shown to
inhibit MPO at micromolar concentrations (Franck et al., 2006;
Meotti et al., 2008; Regasini et al., 2008; Zeraik et al., 2011).

Peganum harmala (Zygophyllaceae) is a plant distributed in a
large area of the world. In Algeria, the plant spontaneously grows
in semi-arid and pre-desert regions and a poultice of seeds or
aerial parts has been widely used in traditional medicine to treat
inflammatory diseases (Baba-aissa, 2000). It has been reported
that this plant largely used in Spanish traditional medicine as anti-
inflammatory agents (Bremner et al., 2009).

Peganum harmala is rich in alkaloids of β-carbolines derivatives
(harmine, harmaline, Harman, harmol and harmalol) (Fig. 1)
(Lamchouri et al., 2000; Faskhutdinov et al., 2001; Kartal et al.,
2003). These alkaloids have a broad spectrum of potent therapeu-
tical activities such as anticancer (Lamchouri et al., 2000), analge-
sic (Farouk et al., 2008), hypothermic (Abdel-Fattah et al., 1995),
antinociceptive (Monsef et al., 2004), antibacterial, antiviral
(Prashanth and John, 1999; Astulla et al., 2008) and hallucinogen
effects (Mahmoudian et al., 2002). Harmine inhibits the produc-
tion of interleukin-6 (IL-6) in RAW264 cells and induces transcrip-
tion of TNF-α; it attenuate the inducible NO synthase in a dose
dependent manner (Zhao et al., 2012). The ethyl acetate and total
plant extract has been reported to be anti-inflammatory by
inhibiting the activity of TNF-α (10 mg/mL) (Bremner et al., 2009).

Previous studies reported the quantification of Peganum har-
mala compounds by spectrophotometry (Hemmateenejad et al.,
2006), high-performance liquid chromatography (HPLC) (Kartal et
al., 2003), gas chromatography (GC), GC/mass spectrometry (GC/
MS) (Zayed and Wink, 2005), high voltage ionophoresis thin layer
chromatography densitometry (TLC) and high performance TLC
(HPTLC) (Sobhani et al., 2002; Pulpati et al., 2008). However, the
very near structures of Peganum harmala alkaloids make the
separation quite difficult.

In the present study, the total alkaloids were extracted from
Algerian Peganum harmala, separated and quantified by HPLC. The
structures of major alkaloids, β-carbolines, are similar to those of
tryptamine derivatives which are good inhibitors of MPO (Soubhye
et al., 2010) which led us to investigate the effect of these alkaloids
on MPO in vitro and by virtual docking studies. This will allow
drawing up a preliminary structure–activity relationship and
understanding the mechanisms of this inhibition. The obtaining
data can be a starting point to develop anti-inflammatory drugs
targeting MPO.

2. Material and methods

2.1. Chemicals and reagents

All solvents and sorbents were fromMerck, Darmstadt, Germany.
All solutions were prepared with water purified in a Milli-Q system
(Millipore, Bedford, MA). Harmine (98%), harmaline (90%) harmane
(98%) and harmol (98%) were bought from Sigma-Aldrich and
harmalol (90%) from Extrasynthese. Harmaline was purified by
silicagel 60 column chromatography (CC) using CH2Cl2/MeOH/
NH4OH (100/20/0.5) as mobile phase. The fractions were combined
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Fig. 1. The structures of Peganum harmala alkaloids.
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from their HPLC profiles, evaporated under vacumn and pure
harmaline (98%) was obtained. Harmalol 90% was purified on C18
CC by stepwise gradient elution with mixtures of MeOH and
aqueous solution with 0.1% formic acid (2%, 4%, 6%, 8%, 10%, 12%,
14% and 16% MeOH). The fractions were combined from their
similar HPLC profiles, evaporated under vacuum and pure harmalol
(98%) was obtained.

Each MPO solution is characterized by its protein concentration
(mg/mL), its activity (U/mL), and its specific activity (U/mg).

The protein concentration was measured by the Lowry assay,
for both MPO and LDL (Van Antwerpen et al., 2005).

2.2. Phythochemical studies

2.2.1. Plant material
Peganum harmala aerial part, seeds and roots were harvested in

Sétif (Algeria) in June 2011. A voucher specimen was deposited at
the Herbarium of the Botanical Garden of Meise, Belgium
(BR0000013496968). The plant material was washed and dried
in a ventilated room (40 1C) and then ground to a fine powder.

2.2.2. Extraction of total alkaloids
The extraction was performed using the method described by

Kartal et al. (2003) with some modifications. Briefly, the plant
material (20 g) was extracted three times with 200 mL ethanol
(80%, v/v) for 30 min in an ultrasonic bath. The extracts were
combined, filtered, concentrated under vacuum, treated with HCl
(2% v/v) and 100 mL petroleum ether to remove apolar impurities.
The aqueous layer was brought to pH 9 with ammonia and
extracted three times with chloroform (20 mL). The organic layer
was evaporated under vacuum to obtain total alkaloids for each
part of the plant (aerial parts, seeds and roots) (Kartal et al., 2003).

2.2.3. Quantitative HPLC analysis of Peganum harmala alkaloids
2.2.3.1. Chromatographic conditions. The chromatographic separa-
tion was performed on a HPLC Kontron System consisting of
a HPLC Pump 422, a Degasys DG-1300 (Uniflows), a HPLC
Autosampler 465, a column oven (Spark Holland, Mistral) and a
HPLC UV-detector 430. The compounds were eluted on a Luna 5 m
phenyl hexyl column (250�4.60 mm) (Phenomenex, Utrecht,
Netherlands) using a gradient of 0.1% formic acid in water and
CH3CN–CH3OH (1:1, v/v). The gradient was as follows:
equilibration time 15 min at 0% B; 0 min, 0% B; 5 min, 10% B;
10 min, 25% B; 15 min, 50% B; 17 min, 100% B; at a flow rate of
1.5 mL/min at 40 1C. The UV-detector was set at 254 nm and 20 ml
samples were injected.

2.2.3.2. Preparation of standard solutions. Five stock solutions
(1 mg/mL) were prepared and diluted in 0.1% HCOOH as follows:
harmine and harmol (10–80 mg/mL), harmaline (25–250 mg/mL),
harmane (10–70 mg/mL) and harmalol (25–300 mg/mL). Linear
curve fitting was applied with determination coefficients (R2)
typically higher than 0.98.

2.2.3.3. Sample preparation. Two hundred milligrams of plant material
were macerated three times with methanol: formic acid (99: 1) for 1 h
and centrifuged (1500g; 10 min). The supernatant was evaporated
under vacuum and taken up in 2 mL of 0.1% formic acid. The solution
was sonicated and centrifuged (1500g; 10 min), filtered through
Whatman 0.45 mm Filter.

2.3. Pharmacological studies

2.3.1. Assessment of MPO inhibition
Recombinant MPO was prepared as described by Moguilevsky

et al. (1991). Each batch solution is characterized by its protein
concentration (milligrams per milliliter), its activity (units per
milliliter) was determined according to Hewson and Hager (1979).
HOCl, which is produced by MPO/H2O2/Cl� system, quantitatively
transforms taurine into taurine chloramine that can be, in turn,
determined by 5-thio-2-nitrobenzoic acid (TNB). The reaction
mixture contained the following reagents in a final volume of
200 μL: pH 7.4 phosphate buffer (10 mM PO4

3�/300 mM NaCl),
taurine (15 mM), solutions of Peganum harmala raw alkaloid
extracts (20 mg/mL) or Peganum harmala molecules (0.05, 0.2,
0.5, 1, 2, 5 and 10 mM) and a fixed amount of the recombinant
MPO (6 μL of MPO batch solution diluted 2.5 times with water,
40 nM). When necessary, the volume was adjusted with water.
This mixture was incubated at 37 1C and the reaction initiated with
10 μL of H2O2 (100 μM). After 5 min, the reaction was stopped by
the addition of 10 μL of catalase (8 U/μL). To determine the
amount of taurine chloramines produced, 50 μL of 1.35 mM
solution of TNB were added and the volume adjusted to 300 μL
with water. The absorbances were measured at 412 nm with a
microplate reader. To remove the influence of HOCl scavenging
carried out by the compounds, the same procedure of MPO
inhibition assay was done but with adding 6 mL of HOCl (60 mM)
instead of the solution of MPO and H2O2. The difference of the
absorbance between the two tests was considered and the IC50

values were determined using standard procedures, taking into
account the absence of hydrogen peroxide as 100% inhibition and
the absence of inhibitors as 0% inhibition (Van Antwerpen et al.,
2008). To study the scavenging effect on H2O2, the same test was
done by addition of 10 μL of H2O2 (100 μM) in the absence of MPO,
the same concentrations of the tested alkaloids were added.
Percentage values of MPO inhibition were determined for 7 con-
centrations of inhibitors (0.05, 0.2, 0.5, 1, 2, 5 and 10 mM). The data
were obtained from three independent tests.

2.3.2. Determination of inhibition of LDL oxidation
2.3.2.1. Preparation of LDL. Human plasma served for the isolation
of LDL by ultracentrifugation according to Havel et al. (1955).
Before oxidation, the LDL fraction (1.019odo1.067 g/mL) was
desalted by two consecutive passages through PD10 gel-filtration
columns (Amersham Biosciences, The Netherlands) using PBS
buffer. The different steps were carried out in the dark (Havel et
al., 1955).

2.3.2.2. Inhibition of LDL oxidation. LDL oxidation was carried out at
37 1C in a final volume of 500 μL. The reaction mixture contained
the following reagents with their final concentrations: pH 7.2, PBS
buffer, MPO (1 μg/mL), LDL (1000 μg/mL), 2 μL 1 N HCl (4 mM),
Peganum harmala compounds at different concentrations and
H2O2 (100 μM). The reaction was stopped after 5 min by cooling
the tubes in ice. The assay was performed as described by
Moguilevsky et al. (2004) in a NUNC maxisorp plate (VWR,
Zaventem, Belgium): 200 ng/well of LDL was coated overnight at
4 1C in a sodium bicarbonate pH 9.8 buffer (100 μL). Afterward, the
plate was washed with Tris-buffered saline (TBS 80) buffer and
then saturated during 1 h at 37 1C with the PBS buffer containing
1% BSA (150 μL/well). After washing the wells twice with the TBS
80 buffer, the monoclonal antibody Mab AG9 (200 ng/well)
obtained according to a standard protocol and as previously
described was added as a diluted solution in PBS buffer with
0.5% BSA and 0.1% of Polysorbate 20. After incubation for 1 h at
37 1C, the plate was washed four times with the TBS 80 buffer and
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a 3000 times diluted solution of IgG antimouse alkaline
phosphatase (Promega, Leiden, The Netherlands) in the same
buffer was added (100 μL/well). The wells were washed again
four times and a revelation solution (150 μL/well) containing 5 mg
of para-nitrophenyl phosphate in 5 mL of diethanolamine buffer
was added for 30 min at room temperature. The reaction was
stopped with 60 μL/well of 3 N NaOH solution. The absorbances
were measured at 405 nmwith a background correction at 655 nm
with a Bio-Rad photometer for a 96-well plate (Bio-Rad
laboratories, CA, USA). Results were expressed as IC50 (mM) (Van
Antwerpen et al., 2005).

2.3.3. Docking experiments
Docking studies were based on the X-ray structure of human

myeloperoxidase complexed to cyanide and thiocyanate (PDB
code: 1DNW) (Blair-Johnson et al., 2001; Friesner et al., 2004).
The PDB was prepared using the Protein Preparation Wizard
protocol in the Schrod̈inger software graphical user interface
Maestro. The X-ray water and CN� and SCN� molecules were
removed from the active site. The ligand input files were prepared
according to the following procedure. The initial 3D structures of
the ligands were generated using Corina (Sadowski and Gasteiger,
1993), and the ligand partial charges were ascribed using the OPLS
force-field as performed by Glide (Friesner et al., 2004). As part of
an effective 3D ligand structure preparation process, the Epik
program was used to predict pKa values and generate protonation
states of all ligands (Shelley et al., 2007). Docking was performed
using the Glide XP docking protocol and scoring function which
approximates a systematic search of positions, orientations, and
conformations of the ligand in the receptor binding site using a
series of hierarchical filters (www.schrodinger.com).

2.3.4. Determination of redox potential
The linear cyclic voltammetry measurements were achieved in

a conventional three-electrode cell at 2572 1C, using an Epsilon
potentiostat (BASinc. West Lafayette. USA). The working electrode
was a glassy carbon disk polished with 0.05 mm alumina (Metk-
ron) before each run. The auxiliary electrode was a platinum wire.
The reference electrode was Ag/AgCl (3 M NaCl). Harmala alkaloids
were dissolved in phosphate buffer (0.1 M, pH¼7.4) and diluted by
the same buffer until 10�4 M. Cyclic voltammograms were
obtained by a single cycle performed at a scan rate of 100 mV s�1.
Concerning scan rate studies, the scan rate varied between �200
and 1000 mV s�1. E' values were obtained by converting redox
potentials from Ag/AgCl, 3 M NaCl to normal hydrogen electrode
N.H.E by adding þ198 mV. The standard redox potentials of our
alkaloids are obtained according to Nernst equation as following
E'¼E1'þRT/nF(ln(aox/ared)), in our compounds the value of RT/nF(ln
(aox/ared)) is very low that means E'EE1' (Garrels and Christ, 1990).
In our experiment we determined E' according to hydrogen
electrode and we did not determined E1' because the values of
the last one are close to the values of E'. The abbreviation of Nernst
equation: E' is the reduction potential, E1' is the standard redox
potential, R is the universal gas constant, T is the absolute
temperature, F is the Faraday constant and n is the number of
moles of electrons transferred in the reaction.

2.3.5. Statistical analysis
SigmaStats software (SPSS, 3.0) was used for the analysis. Data

are presented as mean7SD and were evaluated by one-way
ANOVA, with Bonferroni post-hoc test. When appropriate, an
ANOVA on Rank with Dunn's post-hoc test was used.

3. Results

3.1. Phytochemical analysis

The different parts of Peganum harmala were analyzed by HPLC
(Fig. 2) and the compounds were identified by comparison of their
retention time (tr) on HPLC and Rf on TLC chromatography. Five
β-carboline alkaloids – harmine, harmaline, harmane, harmol and
harmalol – were found and their tr values were determined
(Table 1). Harmine, harmaline and harmol were found to be the
major alkaloids in Peganum harmala.

The results indicate that the seeds contain harmaline and
harmine as major alkaloids (3.8% and 2.93%, respectively), fol-
lowed by harmalol (0.12%). It contained a low quantity of harmane
and harmol. We found that the root extract contains very high
proportion of harmol (2.9%) and harmine (3.15%) and considerable
quantity of harmalol (0.65%), while we noticed the absence of
harmaline and harmane. The aerial parts including leaves, stems
and flowers contain harmine and harmaline at the same quantity
(0.05%) followed by harmalol and harmane (0.026% and 0.011%,
respectively).

3.2. Assessment of MPO inhibition by the extracts

Total alkaloids were tested by taurine chloramine test to assess
their capacity to inhibit MPO. High to mild activities were found
for these extracts; at 20 mg/mL, the total alkaloids inhibited MPO
by 4374% for aerial parts, 9775% for seeds and 1576% for roots
(n¼3).

3.3. Determination of MPO inhibition by Peganum harmala alkaloids

The pure alkaloids harmine, harmaline, harmalol, harmane and
harmol were tested by taurine chloramine assay for their capacity
to inhibit MPO (Table 2). While no scavenging effect of HOCl and
H2O2 were observed (data not shown); harmaline was shown to
have the best activity inhibiting MPO in the nanomolar range
(IC50¼80 nM); it was found to be even more active than 5-
fluorotryptamine (IC50¼200 nM, see supporting information). The
compounds with a methoxy group on the indole ring are more
active than those without polar groups. Like 5-hydroxy-tryptamine,
the alkaloids with an OH group on the indole ring have no activity
towards MPO. Therefore, the highest inhibitory effect observed in
seeds and the moderate effect of aerial parts (Table 1) could be
explained by their harmine and harmaline content. Despite the high
concentration of harmine in roots, this part of plant was found to
have low activity in the inhibition of MPO.

3.4. Assessment of the inhibition of MPO-induced LDL oxidation

The MPO-dependent oxidation of LDL is an important event by
which MPO contributes to the development of atherosclerosis.
This oxidation process starts with LDL binding MPO which
modifies some properties of the enzyme, notably modulating the
behavior of its inhibitors. Thus the inhibition effects of Peganum
harmala alkaloids were determined on the MPO-dependent LDL
oxidation. No significant changes in activities were found between
MPO inhibition (Table 2) and LDL oxidation inhibition (Table 3). In
both tests, harmaline has the highest inhibitory activity with IC50

of 80 nM and 70 nM, respectively; the compounds that are not
active towards MPO were also not be able to inhibit the MPO-
dependent LDL oxidation.
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3.5. Docking experiments

To study the interaction between the alkaloids and the enzyme,
Peganum harmala alkaloids were compared by docking experiments
with tryptamine derivatives, known as MPO inhibitors with low
IC50. Docking of 5-fluorotryptamine showed stacking pose of the
indole 6-membered ring onto the pyrrole ring D of the heme. This
pose featured one salt bridge with Glu102 and one hydrogen bond
with Thr100 (Soubhye et al., 2010). All of β-carboline alkaloids
tested also showed stacking poses with hydrogen bonding between

the nitrogen atom of the indole and the heme propionate. Beside
this bond the compounds with methoxy moieties (harmine and
harmaline) featured additional hydrogen bond between the oxygen
atom of the compound and Gln91 (Fig. 3A and B). A hydrogen bond
was found between nitrogen atom of dihydropyridine of harmaline
and Glu102 (Fig. 3B). The hydroxyl group in harmol featured two
hydrogen bonds with His95 and Gln91 (Fig. 3C), whereas, the
hydroxyl group of harmalol, formed only a hydrogen bond with
His95 (Fig. 3D). A hydrogen bond was also found between the
nitrogen of harmalol dihydropyridine and Glu102. In the case of

Table 1
Alkaloids levels (%) in different parts of Peganum harmala and inhibition of MPO by total alkaloids.

Concentration of alkaloids
(mean7SD; n¼3)

Retention time (min)

Seeds Roots Aerial parts

Total alkaloids 5 1.75 1.86
Harmine 2.9370.01 3.270.2 0.05570.005 12.8
Harmaline 3.870.2 n.d. 0.0570.01 12.7
Harmane 0.02970.002 n.d. 0.01170.001 11.7
Harmol 0.02070.002 2.970.2 n.d. 10.2
Harmalol 0.12070.007 0.6570.08 0.02670.004 9.7

% of MPO inhibition by total alkaloids at 20 mg/mL 9775 1576 4374

n.d.—not detectable.

Fig. 2. HPLC chromatograms of Peganum harmala methanolic extracts (A) aerial parts extract, (B) Root extract and (C) seed extract. Peak identification: Harmine (1),
harmaline (2), harmol (3), harmalol (4).
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harmane no additional hydrogen bound was observed due to the
absence of functional group on indole ring.

Free energy score (ΔG score) values (Table 2) confirm
that harmalol and harmaline, the compounds with oxy group
on the indole ring and dihydropyridine, have the highest affinity
with ΔG score of �6.9 and �6.1 kcal/mole respectively. All
of the tested molecules predicted affinity more or equal to 5-

fluorotryptamine (Table 2). The aromatic nitrogen seems to reduce
the affinity and the ΔG score values of harmaline and harmalol
are significantly higher than harmine and harmol. The absence
of protonable group on harmane reduces its affinity towards
MPO.

3.6. Determination of redox potentials

Tryptamine derivatives are reversible inhibitors that interact
with the enzymatic activity cycle. The native MPO Por (FeIII) is
activated by H2O2 through a 2e� oxidation process to give the

Fig. 3. (A) The interaction of harmine with MPO active site residues. Stacking pose is observed with ring D of the heme, two hydrogen bonds formed with Gln91 and heme
propionate. (B) Docking poses of harmaline illustrating the stacking with pyrrole D of the heme, the ionic interaction with Glu102 and hydrogen bond with propionate.
(C) Staking pose of harmol onto D ring of heme. The hydroxyl group forms two hydrogen bonds with Gln91 and His95, the nitrogen atom of indole forms hydrogen bond with
propionate. (D) Docking pose of harmalol indicating stacking with heme ring D, two hydrogen bonds between hydroxyl group of the compound and His 95 and between
nitrogen of indole and Gln91. Salt Bridge is also observed between nitrogen atom of dihydropyridine and Glu102.

Fig. 4. The chlorination and peroxidase cycles of MPO. Reaction k1: ferric MPO is
oxidized by hydrogen peroxide to compound I. Reaction k2: compound I is directly
reduced back to the resting state by halides, thereby releasing hypohalous acid.
Reaction k3: compound I is reduced to compound II by a one-electron donor, all the
alkaloids are thought to be able to reduce Compound I to Compound II. Reaction
k4: compound II is reduced to native state, only the inactive alkaloids can easily
reduce Compound II to the native enzyme. Reactions k1 and k2 constitute the
chlorination cycle. Reactions k1, k3, and k4 constitute the peroxidase cycle.

Table 3
IC50 values for the inhibition of the oxidation of LDL carried out by MPO/Cl�/H2O2,
redox potential values according to normal hydrogen electrode.

Compound IC50 for the inhibition of
the LDL oxidation (mM)

Redox potential (mV)

Harmine 0.1270.05 1114
Harmaline 0.0770.02 1014
Harmalol Not activea 629 and 778
Harmane 0.5270.03 1003
Harmol Not activea 532 and 644

a Highest tested concentration, 5 mM.

Table 2
Inhibition of MPO by Peganum harmala alkaloids (IC50 in the taurine chloramine
test) and predicted free energies of binding obtained from docking experiments.

Alkaloid IC50 (mM; n¼3) ΔG (kcal/mol)

5-Fluorotryptamine 0.2070.03 �4.8
Harmine 0.2670.03 �4.4
Harmaline 0.0870.01b �6.1
Harmalol Not activea �5.1
Harman 0.7270.04b �3.1
Harmol Not activea �6.9

a Highest tested concentration 10 mM;
b IC50 are significantly different from 5-fluorotryptamine (po0.001,

Bonferroni's test).
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active form Compound I Porþd (FeVI). This radical from Compound
I can be reduced to the native form via 2e� in the presence of Cl�

to yield the powerful oxidative species HOCl (i.e. “chlorination
cycle”). Compound I can also be reduced by 1e� donors to
Compound II Por (FeVI). This form of MPO can be reduced to the
native form upon reaction with another electron donor (i.e.
“peroxidase cycle”). It must be noticed that Compound II is
considered as an inactive form that cannot oxidize Cl� to HOCl
(Fig. 4) (Jantschko et al., 2005).

Because the activity of MPO depends on redox reactions, it is
important to compare the redox potentials of tested alkaloids with
those of MPO. The E'1 values of MPO redox couples have been
reported as 1160 mV (Compound I/ MPO Por (FeIII)), 1350 mV
(Compound I/Compound II) and 970 mV (Compound II/ MPO Por
(FeIII)) (Jantschko et al., 2005). Table 3 shows that all the active
alkaloids (harmine, harmaline and harmane) have almost the
same redox potentials, slightly above 1000 mV. The phenol groups
of the inactive alkaloids harmol and harmalol imply lower redox
potentials. As a consequence, they can easily reduce MPO Com-
pound II to the native MPO preventing the accumulation of the
inactive form of MPO and keeping MPO in chlorination cycles.

4. Discussion

The total alkaloids of seeds present the most potent inhibitory
activity on MPO (97% inhibition at 20 mg/mL); their high concen-
tration of the strong inhibitors harmine (2.9%, w/w) and harmaline
(3.8%, w/w) may explain this activity. Although the roots have high
content in harmine (3.2%, w/w), their alkaloids show a modest
inhibition of MPO (15% inhibition at 20 mg/mL); this may be
explained by the concomitant presence of harmol (2.9%, w/w)
probably through its redox capabilities. Harmol may be able to
easily reduce both MPO Compound I and Compound II preventing
the accumulation of Compound II the inactive form of MPO. Aerial
parts inhibited MPO by 43% (20 mg/mL); this effect may be due to
harmine, harmaline and harmane with a partial reduction of
activity by the inactive harmalol. This high activity of Peganum
harmala seeds and aerial parts towards MPO is promising like
previously tested herbal extracts and phytochemicals; for exam-
ple, Passiflora edulis Sims and Passiflora alata Curtis extracts were
inhibitor at 1 mg/mL; Manihot esculenta Crantz, Abelmoschus
esculentus (L.) Moench, Hibiscus acetosella Welw. ex Hiern, Hyper-
icum sp and Pteridium aquilinum (L.) Kuhn at microgram level
(Pabuçcuoğlu et al., 2003; Zeraik et al., 2011; Tsumbu et al., 2012);
curcumin, resveratrol, kaempferol, quercetin, myricitrin and myr-
cetin at 100 mM (Franck et al., 2006; Meotti et al., 2008; Regasini et
al., 2008; Zeraik et al., 2011). Interestingly, this inhibition of the
native enzyme is not affected by the LDL-bound enzyme. Upon
LDL-binding (i) there is narrowing of the entrance tunnel leading
to the active site, which prevents access to voluminous inhibitors;
(ii) there is an increase in the lipophilicity of the enzyme that
modifies the activity of some inhibitors. Clearly the Peganum
harmala inhibitors are not affected by this binding.

Docking experiments indicate that all the Peganum harmala
alkaloids, including the non-active harmol and harmalol, have
high affinity for MPO. As for tryptamine derivatives, the residue
Glu102 plays a critical role in binding the molecules to the MPO
active site. There is however no clear correlation between G score
values of the inhibitors toward MPO and their inhibition activity,
indicating that other factor(s) contribute to the inhibition of MPO.

Based on data obtained with tryptamine derivatives (Jantschko
et al., 2005), it has been suggested that an efficient MPO inhibitor
needs to present a redox potential inferior to the couple Com-
pound I/Compound II (1350 mV) so it can easily reduce Compound
I to form Compound II which cannot react with halogen ions,

shifting the chlorination cycle to the peroxidation cycle; simulta-
neously, the inhibitor must have a redox potential higher than the
couple Compound II/ MPO Por (FeIII) (970 mV) to prevent the
reduction of Compound II to the native form and block further
redox cycles (Jantschko et al., 2005); the kinetic aspects of these
reactions are also important for this inhibition of MPO. The
measured redox potential values (Table 3) indicate that the
inhibitory alkaloids have an oxidation potential suited to these
redox requirements. By contrast, the inactive harmol and harmalol
have very low redox potential values (o800 mV), indicating that
these molecules can reduce both Compound I and Compound II
in a very fast rate, preventing the accumulation of Compound II
and the blockage of redox cycles. This explains why harmol and
harmalol do not inhibit the enzyme and prevent inhibition by the
other β-carbolines despite their predicted efficient interactions
with the enzyme.

5. Conclusion

This study demonstrates for the first time an anti-inflammatory
activity of Peganum harmala alkaloids through the inhibition of
myeloperoxidase. Total alkaloids of seeds are particularly active,
followed by total alkaloids of aerial part. The β-carbolines harma-
line, harmine and harmane are key contributors to this inhibition.
Given the psycho-activity and toxicity of the alkaloids, their
administration to patients may be problematic. The extracts and
alkaloids of Peganum harmala should be reserved to external use,
as is the case in Algerian traditional medicine. These compounds
would however be an excellent starting point for pharmacomo-
dulation to develop suitable anti-inflammatory drugs. It is inter-
esting to note that the 3 active β-carbolines are highly lipophilic
and can easily penetrate the blood brain barrier. This explains their
psycho-active properties but may also be an important factor to
protect CNS tissues from MPO-induced damages.

Acknowledgments

We are grateful to Université Abderahman Mira Bejaia, Algérie
for providing an internship grant to Sihem Bensalem. The authors
would like to thank all the technical staff. This study was
supported by Grant 34553.08 from the Belgian Fund for Scientific
Research (FRS-FNRS), a grant from FER 2007 (ULB), and a grant
from the Department of International Relationship (BRIC 2007).
M.P. is a Senior Research Associate at the FRS-FNRS (Belgium).

Appendix A. Supporting information

Supplementary data associated with this article can be found in
the online version at http://dx.doi.org/10.1016/j.jep.2014.03.070.

References

Abdel-Fattah, F., Matsumoto, K., Gammaz, H., Watanabe, H., 1995. Hypothermic
effect of harmala alkaloid in rats: involvement of serotonergic mechanism.
Pharmacology Biochemistry and Behavior 52, 421–426.

Ames, B.N., 1989. Endogenous DNA damage as related to cancer and aging.
Mutation Research/Reviews in Genetic Toxicology 214, 41–46.

Anders, H.J., Wiebecke, B., Haedecke, C., Sanden, S., Combe, C., Schlon̈dorff, D., 1999.
MPO-ANCA-positive crescentic glomerulonephritis: a distinct entity of scler-
oderma renal disease? American Journal of Kidney Diseases 33, e3.1–e3.3.

Antonio, F., Guillem, R., Sonia, T., Clara, M., Piergiorgio, G., Valeria, C., Gianluca, C.,
Tzanov, T., 2011. Cross-linked collagen sponges loaded with plant polyphenols
with inhibitory activity towards chronic wound enzymes. Biotechnology
Journal 6, 1208–1218.

Arnhold, J., Flemmig, J., 2010. Human myeloperoxidase in innate and acquired
immunity. Archives of Biochemistry and Biophysics 500, 92–106.

S. Bensalem et al. / Journal of Ethnopharmacology 154 (2014) 361–369 367

http://dx.doi.org/10.1016/j.jep.2014.03.070
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref1
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref1
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref1
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref2
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref2
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref3
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref3
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref3
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref3
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref4
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref4
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref4
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref4
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref5
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref5
https://www.researchgate.net/publication/6866031_A_Specific_Method_for_Measurement_of_Equine_Active_Myeloperoxidase_in_Biological_Samples_and_in_in_Vitro_Tests?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/10724255_The_in_vitro_effects_of_Hypericum_species_on_human_leukocyte_myeloperoxidase_activity?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/232393705_Evaluation_of_the_antioxidant_activity_of_passion_fruit_Passiflora_edulis_and_Passiflora_alata_extracts_on_stimulated_neutrophils_and_myeloperoxidase_activity_assays?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/232393705_Evaluation_of_the_antioxidant_activity_of_passion_fruit_Passiflora_edulis_and_Passiflora_alata_extracts_on_stimulated_neutrophils_and_myeloperoxidase_activity_assays?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/7940899_Exploitation_of_the_unusual_properties_of_human_myeloperoxidase_in_inhibitor_design?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/7940899_Exploitation_of_the_unusual_properties_of_human_myeloperoxidase_in_inhibitor_design?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/7940899_Exploitation_of_the_unusual_properties_of_human_myeloperoxidase_in_inhibitor_design?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/7940899_Exploitation_of_the_unusual_properties_of_human_myeloperoxidase_in_inhibitor_design?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/7940899_Exploitation_of_the_unusual_properties_of_human_myeloperoxidase_in_inhibitor_design?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/43181801_Human_myeloperoxidase_in_innate_and_acquired_immunity?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/43181801_Human_myeloperoxidase_in_innate_and_acquired_immunity?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5456446_Flavonols_from_Pterogyne_nitens_and_their_evaluation_as_myeloperoxidase_inhibitors?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5456446_Flavonols_from_Pterogyne_nitens_and_their_evaluation_as_myeloperoxidase_inhibitors?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5881732_Myricitrin_as_substrate_and_inhibitor_of_myeloperoxidase_Implications_for_the_pharmacological_effects_of_flavonoids?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/20483932_Ames_BNEndogenous_DNA_damage_as_related_to_cancer_and_aging_Mutat_Res_214_41-46?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/20483932_Ames_BNEndogenous_DNA_damage_as_related_to_cancer_and_aging_Mutat_Res_214_41-46?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/51536889_Cross-linked_collagen_sponges_loaded_with_plant_polyphenols_with_inhibitory_activity_towards_chronic_wound_enzymes?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/51536889_Cross-linked_collagen_sponges_loaded_with_plant_polyphenols_with_inhibitory_activity_towards_chronic_wound_enzymes?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/51536889_Cross-linked_collagen_sponges_loaded_with_plant_polyphenols_with_inhibitory_activity_towards_chronic_wound_enzymes?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/51536889_Cross-linked_collagen_sponges_loaded_with_plant_polyphenols_with_inhibitory_activity_towards_chronic_wound_enzymes?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/14622351_Hypothermic_effect_of_harmala_alkaloid_in_rats_Involvement_of_serotonergic_mechanism?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/14622351_Hypothermic_effect_of_harmala_alkaloid_in_rats_Involvement_of_serotonergic_mechanism?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/14622351_Hypothermic_effect_of_harmala_alkaloid_in_rats_Involvement_of_serotonergic_mechanism?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/221812606_Polyphenol_Content_and_Modulatory_Activities_of_Some_Tropical_Dietary_Plant_Extracts_on_the_Oxidant_Activities_of_Neutrophils_and_Myeloperoxidase?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==


Astulla, A., Zaima, K., Matsuno, Y., Hirasawa, Y., Ekasari, W., Widyawaruyanti, A.,
Zaini, N.C., Morita, H., 2008. Alkaloids from the seeds of Peganum harmala
showing antiplasmodial and vasorelaxant activities. Journal of Natural Medi-
cines 62, 470–472.

Baba-aissa, F., 2000. Encyclopedie des plante utiles: flore d'Algérie et du Maghreb.
Substances végétales d'Afrique d'Orient et d'Occident, Édas. Librairie moderne
ed, Rouiba, Algérie.

Blair-Johnson, M., Fiedler, T., Fenna, R., 2001. Human myeloperoxidase: structure of
a cyanide complex and its interaction with bromide and thiocyanate substrates
at 1.9 Å resolution. Biochemistry 40, 13990–13997.

Bremner, P., Rivera, D., Calzado, M.A., Obón, C., Inocencio, C., Beckwith, C., Fiebich, B.L.,
Muñoz, E., Heinrich, M., 2009. Assessing medicinal plants from South-Eastern
Spain for potential anti-inflammatory effects targeting nuclear factor-Kappa B and
other pro-inflammatory mediators. Journal of Ethnopharmacology 124, 295–305.

Choi, D.K., Pennathur, S., Perier, C., Tieu, K., Teismann, P., Wu, D.C., Jackson-Lewis, V.,
Vila, M., Vonsattel, J.P., Heinecke, J.W., Przedborski, S., 2005. Ablation of the
inflammatory enzyme myeloperoxidase mitigates features of Parkinson's disease
in mice. Journal of Neuroscience 25, 6594–6600.

Díaz-González, M., Rocasalbas, G., Francesko, A., Touriño, S., Torres, J.L., Tzanov, T.,
2012. Inhibition of deleterious chronic wound enzymes with plant polyphenols.
Biocatalysis and Biotransformation 30, 102–110.

Eiserich, J.P., Baldus, S., Brennan, M.L., Ma, W., Zhang, C., Tousson, A., Castro, L.,
Lusis, A.J., Nauseef, W.M., White, C.R., Freeman, B.A., 2002. Myeloperoxidase, a
leukocyte-derived vascular NO oxidase. Science 296, 2391–2394.

Esterbauer, H., Eckl, P., Ortner, A., 1990. Possible mutagens derived from lipids and
lipid precursors. Mutation Research/Reviews in Genetic Toxicology 238,
223–233.

Farouk, L., Laroubi, A., Aboufatima, R., Benharref, A., Chait, A., 2008. Evaluation of
the analgesic effect of alkaloid extract of Peganum harmala L.: possible
mechanisms involved. Journal of Ethnopharmacology 115, 449–454.

Faskhutdinov, M.F., Telezhenetskaya, M.V., Levkovich, M.G., Abdullaev, N.D., 2001.
Alkaloids of Peganum harmala. Chemistry of Natural Compounds 36, 602–605.

Franck, T., Kohnen, S., Deby-Dupont, G., Grulke, S., Deby, C., Serteyn, D., 2006.
A specific method for measurement of equine active Myeloperoxidase in
biological samples and in vitro tests. Journal of Veterinary Diagnostic Investiga-
tion 18, 326–334.

Friesner, R.A., Banks, J.L., Murphy, R.B., Halgren, T.A., Klicic, J.J., Mainz, D.T., Repasky,
M.P., Knoll, E.H., Shelley, M., Perry, J.K., 2004. Glide: a new approach for rapid,
accurate docking and scoring. 1. Method and assessment of docking accuracy.
Journal of Medicinal Chemistry 47, 1739–1749.

Fu, X., Kassim, S.Y., Parks, W.C., Heinecke, J.W., 2001. Hypochlorous acid oxygenates
the cysteine switch domain of pro-matrilysin (MMP-7). A mechanism for
matrix metalloproteinase activation and atherosclerotic plaque rupture by
myeloperoxidase. Journal of Biological Chemistry 276, 41279–41287.

Garrels, R., Christ, C., 1990. Minerals, Solutions, and Equilibria, 4th ed. Jones &
Bartlett Publishers, Boston.

Goto, A., Mukai, M., Notoya, A., Kohno, M., 2005. Rheumatoid arthritis complicated
with myeloperoxidase antineutrophil cytoplasmic antibody (MPO-ANCA)-asso-
ciated vasculitis: a case report. Modern Rheumatology 15, 118–122.

Green, P.S., Mendez, A.J., Jacob, J.S., Crowley, J.R., Growdon, W., Hyman, B.T.,
Heinecke, J.W., 2004. Neuronal expression of myeloperoxidase is increased in
Alzheimer's disease. Journal of Neurochemistry 90, 724–733.

Han, X., Shen, T., Lou, H., 2007. Dietary polyphenols and their biological signifi-
cance. International Journal of Molecular Sciences 8, 950–988.

Havel, R.J., Eder, H.A., Bragdon, J.H., 1955. Distribution and chemical composition of
ultracentrifugally separated lipoproteins in human serum. Journal of Clinical
Investigation 34, 1345–1353.

Hemmateenejad, B., Abbaspour, A., Maghami, H., Miri, R., Panjehshahin, M.R., 2006.
Partial least squares-based multivariate spectral calibration method for simul-
taneous determination of beta-carboline derivatives in Peganum harmala seed
extracts. Analytica Chimica Acta 575, 290–299.

Henderson, J., Byun, J., Takeshita, J., Heinecke, J., 2003. Phagocytes produce
5-chlorouracil and 5-bromouracil, two mutagenic products of myeloperoxidase,
in human inflammatory tissue. Journal of Biological Chemistry 278,
23522–23528.

Hewson, W.D., Hager, L.P., 1979. Mechanism of the chlorination reaction catalyzed
by horseradish peroxidase with chlorite. Journal of Biological Chemistry 254,
3175–3181.

Hirsch, E.C., Hunot, S., 2009. Neuroinflammation in Parkinson's disease: a target for
neuroprotection? Lancet Neurology 8, 382–397.

Itabe, H., 2009. Oxidative modification of LDL: its pathological role in athero-
sclerosis. Clinical Reviews in Allergy and Immunology 37, 4–11.

Jantschko, W., Furtmuller, G.P., Zederbauer, M., Neugschwandtner, K., Lehner, I.,
Jakopitsch, C., Arnhold, J., Obinger, C., 2005. Exploitation of the unusual
thermodynamic properties of human myeloperoxidase in inhibitor design.
Biochemical Pharmacology 69, 149–1157.

Kartal, M., Altun, M.L., Kurucu, S., 2003. HPLC method for the analysis of harmol,
harmalol, harmine and harmaline in the seeds of Peganum harmala L. Journal of
Pharmaceutical and Biomedical Analysis 31, 263–269.

Klebanoff, S.J., 2005. Myeloperoxidase: friend and foe. Journal of Leukocyte Biology
77, 598–625.

Kleszczynski, K., Hardkop, L.H., Fischer, T.W., 2011. Differential effects of melatonin
as a broad range UV-damage preventive dermato-endocrine regulator.
Dermato-Endocrinology 3, 27–31.

Kostálová, D., Misíková, E., Gáborová, G., 2001. Polyphenol compounds from
Hamamelis virginiana L. Ceska a Slovenska Farmacie 50, 51–53.

Lamchouri, F., Settaf, A., Cherrah, Y., Hassar, M., Zemzami, M., Atif, N., Nadori, E.B.,
Zaidc, A., Lyoussid, B., 2000. in vitro cell-toxicity of Peganum harmala alkaloids
on cancerous cell-lines. Fitoterapia 71, 50–54.

Madhusudhana Rao, A., Anand, U., 2011. Myeloperoxidase in chronic kidney
diseaseIndian. Journal of Clinical Biochemistry 26, 28–31.

Mahmoudian, M., Jalilpour, H., Salehian, P., Ward, E., Hospital, F., 2002. Toxicity of
Peganum harmala: review and a case report. Iranian Journal of Pharmacology
and Therapeutics 1, 1–4.

Malle, E., Buch, T., Grone, H., 2003. Myeloperoxidase in kidney disease. Kidney
International 64, 1956–1967.

Meotti, F.C., Senthilmohan, R., Harwood, D.T., Missau, F.C., Pizzolatti, M.G., Kettle, A.J.,
2008. Myricitrin as a substrate and inhibitor of myeloperoxidase: implications for
the pharmacological effects of flavonoids. Free Radical Biology and Medicine 44,
109–120.

Moguilevsky, N., Garcia-Quintana, L., Jacquet, A., Tournay, C., Fabry, L., Piérard, L.,
Bollen, A., 1991. Structural and biological properties of human recombinant
myeloperoxidase produced by Chinese hamster ovary cell lines. European
Journal of Biochemistry/FEBS 197, 605–614.

Moguilevsky, N., Zouaoui-Boudjeltia, Z., Babar, S., Delrée, P., Legssyer, I., Carpentier, Y.,
Vanhaeverbeek, M., Ducobu, J., 2004. Monoclonal antibodies against LDL progres-
sively oxidized by myeloperoxidase react with ApoB-100 protein moiety and
human atherosclerotic lesions. Biochemical and Biophysical Research Commu-
nications 323, 1223–1228.

Monsef, H.R., Ghobadi, A., Iranshahi, M., 2004. Antinociceptive effects of Peganum
harmala L. alkaloid extract on mouse formalin test. Journal of Pharmacy and
Pharmaceutical Sciences 7, 65–69.

Nicholls, S.J., Hazen, S.L.J., 2009. Myeloperoxidase, modified lipoproteins, and
atherogenesis. Journal of Lipid Research 50 (6), 346–351.

Ohtani, H., Wakui, H., Komatsuda, A., Chyzh, K.A., Hatakeyama, T., Masai, R.,
Okuyama, S., Togashi, M., Sawada, K., 2007. Differences between
myeloperoxidase-specific and -nonspecific P-ANCA-associated renal disease.
Renal Failure 29, 183–187.

Pabuçcuoğlu, A., Konyalıoğlu, S., Baş, M., Meral, G.E., 2003. The in vitro effects of
Hypericum species on human leukocyte myeloperoxidase activity. Journal of
Ethnopharmacology 87, 89–92.

Prashanth, D., John, S., 1999. Antibacterial activity of Peganum harmala. Fitoterapia
70, 438–439.

Pulpati, H., Biradar, Y.S., Rajani, M., 2008. High-performance thin-layer chromato-
graphy densitometric method for the quantification of harmine, harmaline,
vasicine, and vasicinone in Peganum harmala. Journal of AOAC International
91 (5), 1179–1185.

Regasini, L.O., Vellosa, J.C., Silva, D.H., Furlan, M., de Oliveira, O.M., Khalil, N.M.,
Brunetti, I.L., Young, M.C., Barreiro, E.J., Bolzani, V.S., 2008. Flavonols from
Pterogyne nitens and their evaluation as myeloperoxidase inhibitors. Phyto-
chemistry 69, 1739–1744.

Rojas, M., Godschalk, R., Alexandrov, K., Cascorbi, I., Kriek, E., Ostertag, J., Van
Schooten, F.J., Bartsch, H., 2001. Myeloperoxidase—463A variant reduces benzo
[a]pyrene diol epoxide DNA adducts in skin of coal tar treated patients.
Carcinogenesis 22, 1015–1018.

Roman, R.M., Wendland, A.E., Polanczyk, C.A., 2008. Myeloperoxidase and coronary
arterial disease: from research to clinical practice. Arquivos Brasileiros Cardi-
ologia 91, 11–19.

Sadowski, J., Gasteiger, J., 1993. From atoms and bonds to three-dimensional
atomic coordinates: automatic model builders. Chemical Reviews 93,
2567–2581.

Scheuer, H., Gwinner, w., hohbach, J., Grone, E.F., Brandes, R.P., Malle, E., Olbricht, C.
j., Walli, A.k., Grone, H.J., 2000. Oxidant stress in hyperlipidemia-induced renal
damage. American Journal Physiology—Renal Physiology 278, 63–74.

Shelley, J.C., Cholleti, A., Frye, L.L., Greenwood, J.R., TimLin, M.R., Uchimaya, M.E.,
2007. a software program for pK(a) prediction and protonation state generation
for drug-like molecules. Journal of Computer-Aided Molecular Design 21,
681–691.

Shiba, Y., Kinoshita, T., Chuman, H., Taketani, Y., Takeda, E., Kato, Y., Naito,
M., Kawabata, K., Ishisaka, A., Terao, J., Kawai, Y., 2008. Flavonoids as substrates
and inhibitors of myeloperoxidase: molecular actions of aglycone and metabolites.
Chemical Research in Toxicology 21, 1600–1609.

Sies, H., Schewe, T., Heiss, C., Kelm, M., 2005. Cocoa polyphenols and inflammatory
mediators. American Journal of Clinical Nutrition 81, 304–312.

Sobhani, A.M., Ebrahimi, S.A., Mahmoudian, M., 2002. An in vitro evaluation of
human DNA topoisomerase I inhibition by Peganum harmala L. seeds extract
and its beta-carboline alkaloids. Journal of Pharmacy and Pharmaceutical
Sciences 5 (1), 19–23.

Soubhye, J., Prévost, M., Van Antwerpen, P., Zouaoui Boudjeltia, K., Rousseau, A.,
Furtmüller, P.G., Obinger, C., Vanhaeverbeek, M., Ducobu, J., Néve, J., Gelbcke, M.,
Dufrasne, F., 2010. Structure-based design, synthesis, and pharmacological evalua-
tion of 3-(aminoalkyl)-5-fluoroindoles as myeloperoxidase inhibitors. Journal of
Medicinal Chemistry 53, 8747–8759.

Tsumbu, C.N., Deby-Dupont, G., Tits, M., Angenot, L., Frederich, M., Kohnen, S.,
Mouithys-Mickalad, A., Serteyn, D., Franck, T., 2012. Polyphenol content and
modulatory activities of some tropical dietary plant extracts on the oxidant
activities of neutrophils and myeloperoxidase. International Journal of Mole-
cular Sciences 13, 628–650.

Van Antwerpen, P., Boudjeltia, K.Z., Babar, S., Legssyer, I., Moreau, P., Moguilevsky, N.,
Vanhaeverbeek, M., Ducobu, J., Nève, J., 2005. Thiol-containing molecules
interact with the myeloperoxidase/H2O2/chloride system to inhibit LDL oxida-
tion. Biochemical and Biophysical Research Communications 337, 82–88.

S. Bensalem et al. / Journal of Ethnopharmacology 154 (2014) 361–369368

http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref6
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref6
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref6
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref6
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref7
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref7
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref7
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref7
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref8
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref8
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref8
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref8
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref9
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref9
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref9
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref9
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref10
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref10
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref10
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref11
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref11
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref11
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref12
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref12
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref12
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref13
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref13
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref13
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref14
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref14
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref15
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref15
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref15
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref15
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref16
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref16
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref16
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref16
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref17
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref17
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref17
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref17
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref18
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref18
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref19
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref19
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref19
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref20
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref20
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref20
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref21
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref21
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref22
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref22
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref22
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref23
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref23
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref23
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref23
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref24
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref24
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref24
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref24
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref25
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref25
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref25
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref26
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref26
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref27
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref27
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref28
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref28
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref28
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref28
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref29
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref29
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref29
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref30
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref30
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref31
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref31
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref31
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref32
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref32
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref33
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref33
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref33
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref34
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref34
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref35
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref35
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref35
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref36
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref36
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref37
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref37
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref37
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref37
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref38
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref38
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref38
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref38
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref39
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref39
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref39
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref39
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref39
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref40
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref40
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref40
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref41
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref41
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref42
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref42
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref42
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref42
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref43
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref43
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref43
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref44
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref44
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref45
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref45
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref45
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref45
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref46
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref46
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref46
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref46
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref47
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref47
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref47
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref47
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref48
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref48
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref48
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref49
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref49
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref49
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref50
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref50
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref50
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref51
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref51
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref51
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref51
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref52
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref52
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref52
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref52
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref53
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref53
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref54
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref54
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref54
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref54
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref55
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref55
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref55
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref55
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref55
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref56
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref56
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref56
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref56
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref56
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref57
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref57
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref57
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref57
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref57
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref57
https://www.researchgate.net/publication/51974306_Myeloperoxidase_in_Chronic_Kidney_Disease?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/51974306_Myeloperoxidase_in_Chronic_Kidney_Disease?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/11813296_Hypochlorous_Acid_Oxygenates_the_Cysteine_Switch_Domain_of_Pro-matrilysin_MMP-7_A_mechanism_for_matrix_metalloproteinase_activation_and_atherosclerotic_plaque_rupture_by_myeloperoxidase?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/11813296_Hypochlorous_Acid_Oxygenates_the_Cysteine_Switch_Domain_of_Pro-matrilysin_MMP-7_A_mechanism_for_matrix_metalloproteinase_activation_and_atherosclerotic_plaque_rupture_by_myeloperoxidase?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/11813296_Hypochlorous_Acid_Oxygenates_the_Cysteine_Switch_Domain_of_Pro-matrilysin_MMP-7_A_mechanism_for_matrix_metalloproteinase_activation_and_atherosclerotic_plaque_rupture_by_myeloperoxidase?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/11813296_Hypochlorous_Acid_Oxygenates_the_Cysteine_Switch_Domain_of_Pro-matrilysin_MMP-7_A_mechanism_for_matrix_metalloproteinase_activation_and_atherosclerotic_plaque_rupture_by_myeloperoxidase?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/11932247_Myeloperoxidase_-_463A_variant_reduces_benzoapyrene_diol_epoxide_DNA_adducts_in_skin_of_coal_tar_treated_patients?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/11932247_Myeloperoxidase_-_463A_variant_reduces_benzoapyrene_diol_epoxide_DNA_adducts_in_skin_of_coal_tar_treated_patients?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/11932247_Myeloperoxidase_-_463A_variant_reduces_benzoapyrene_diol_epoxide_DNA_adducts_in_skin_of_coal_tar_treated_patients?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/11932247_Myeloperoxidase_-_463A_variant_reduces_benzoapyrene_diol_epoxide_DNA_adducts_in_skin_of_coal_tar_treated_patients?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/11650287_Human_Myeloperoxidase_Structure_of_a_Cyanide_Complex_and_Its_Interaction_with_Bromide_and_Thiocyanate_Substrates_at_19_A_Resolution?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/11650287_Human_Myeloperoxidase_Structure_of_a_Cyanide_Complex_and_Its_Interaction_with_Bromide_and_Thiocyanate_Substrates_at_19_A_Resolution?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/11650287_Human_Myeloperoxidase_Structure_of_a_Cyanide_Complex_and_Its_Interaction_with_Bromide_and_Thiocyanate_Substrates_at_19_A_Resolution?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8264758_Monoclonal_antibodies_against_LDL_progressively_oxidized_by_myeloperoxidase_react_with_ApoB-100_protein_moiety_and_human_atherosclerotic_lesions?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8264758_Monoclonal_antibodies_against_LDL_progressively_oxidized_by_myeloperoxidase_react_with_ApoB-100_protein_moiety_and_human_atherosclerotic_lesions?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8264758_Monoclonal_antibodies_against_LDL_progressively_oxidized_by_myeloperoxidase_react_with_ApoB-100_protein_moiety_and_human_atherosclerotic_lesions?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8264758_Monoclonal_antibodies_against_LDL_progressively_oxidized_by_myeloperoxidase_react_with_ApoB-100_protein_moiety_and_human_atherosclerotic_lesions?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8264758_Monoclonal_antibodies_against_LDL_progressively_oxidized_by_myeloperoxidase_react_with_ApoB-100_protein_moiety_and_human_atherosclerotic_lesions?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/6866031_A_Specific_Method_for_Measurement_of_Equine_Active_Myeloperoxidase_in_Biological_Samples_and_in_in_Vitro_Tests?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/6866031_A_Specific_Method_for_Measurement_of_Equine_Active_Myeloperoxidase_in_Biological_Samples_and_in_in_Vitro_Tests?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/6866031_A_Specific_Method_for_Measurement_of_Equine_Active_Myeloperoxidase_in_Biological_Samples_and_in_in_Vitro_Tests?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/6866031_A_Specific_Method_for_Measurement_of_Equine_Active_Myeloperoxidase_in_Biological_Samples_and_in_in_Vitro_Tests?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/6441305_Differences_between_Myeloperoxidase-Specific_and_-Nonspecific_P-ANCA-Associated_Renal_Disease?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/6441305_Differences_between_Myeloperoxidase-Specific_and_-Nonspecific_P-ANCA-Associated_Renal_Disease?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/6441305_Differences_between_Myeloperoxidase-Specific_and_-Nonspecific_P-ANCA-Associated_Renal_Disease?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/6441305_Differences_between_Myeloperoxidase-Specific_and_-Nonspecific_P-ANCA-Associated_Renal_Disease?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5946120_Epik_A_software_program_for_pKa_prediction_and_protonation_state_generation_for_drug-like_molecules?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5946120_Epik_A_software_program_for_pKa_prediction_and_protonation_state_generation_for_drug-like_molecules?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5946120_Epik_A_software_program_for_pKa_prediction_and_protonation_state_generation_for_drug-like_molecules?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5946120_Epik_A_software_program_for_pKa_prediction_and_protonation_state_generation_for_drug-like_molecules?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/24365071_Assessing_medicinal_plants_from_South-Eastern_Spain_for_potential_anti-inflammatory_effects_targeting_nuclear_factor-Kappa_B_and_other_pro-inflammatory_mediators?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/24365071_Assessing_medicinal_plants_from_South-Eastern_Spain_for_potential_anti-inflammatory_effects_targeting_nuclear_factor-Kappa_B_and_other_pro-inflammatory_mediators?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/24365071_Assessing_medicinal_plants_from_South-Eastern_Spain_for_potential_anti-inflammatory_effects_targeting_nuclear_factor-Kappa_B_and_other_pro-inflammatory_mediators?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/24365071_Assessing_medicinal_plants_from_South-Eastern_Spain_for_potential_anti-inflammatory_effects_targeting_nuclear_factor-Kappa_B_and_other_pro-inflammatory_mediators?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/51400164_Alkaloids_from_the_seeds_of_Peganum_harmala_showing_antiplasmodial_and_vasorelaxant_activities_J_Nat_Med?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/51400164_Alkaloids_from_the_seeds_of_Peganum_harmala_showing_antiplasmodial_and_vasorelaxant_activities_J_Nat_Med?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/51400164_Alkaloids_from_the_seeds_of_Peganum_harmala_showing_antiplasmodial_and_vasorelaxant_activities_J_Nat_Med?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/51400164_Alkaloids_from_the_seeds_of_Peganum_harmala_showing_antiplasmodial_and_vasorelaxant_activities_J_Nat_Med?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/23447558_High-performance_thin-layer_chromatography_densitometric_method_for_the_quantification_of_harmine_harmaline_vasicine_and_vasicinone_in_Peganum_harmala?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/23447558_High-performance_thin-layer_chromatography_densitometric_method_for_the_quantification_of_harmine_harmaline_vasicine_and_vasicinone_in_Peganum_harmala?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/23447558_High-performance_thin-layer_chromatography_densitometric_method_for_the_quantification_of_harmine_harmaline_vasicine_and_vasicinone_in_Peganum_harmala?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/23447558_High-performance_thin-layer_chromatography_densitometric_method_for_the_quantification_of_harmine_harmaline_vasicine_and_vasicinone_in_Peganum_harmala?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8043899_Myeloperoxidase_friend_and_foe_J_Leukoc_Biol?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8043899_Myeloperoxidase_friend_and_foe_J_Leukoc_Biol?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/12669212_Oxidant_stress_in_hyperlipidemia-induced_renal_damage?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/12669212_Oxidant_stress_in_hyperlipidemia-induced_renal_damage?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/12669212_Oxidant_stress_in_hyperlipidemia-induced_renal_damage?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/21303463_Structural_and_biological_properties_of_human_recombinant_myeloperoxidase_produced_by_Chinese_hamster_ovary_cell_lines?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/21303463_Structural_and_biological_properties_of_human_recombinant_myeloperoxidase_produced_by_Chinese_hamster_ovary_cell_lines?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/21303463_Structural_and_biological_properties_of_human_recombinant_myeloperoxidase_produced_by_Chinese_hamster_ovary_cell_lines?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/21303463_Structural_and_biological_properties_of_human_recombinant_myeloperoxidase_produced_by_Chinese_hamster_ovary_cell_lines?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5231000_Flavonoids_as_Substrates_and_Inhibitors_of_Myeloperoxidase_Molecular_Actions_of_Aglycone_and_Metabolites?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5231000_Flavonoids_as_Substrates_and_Inhibitors_of_Myeloperoxidase_Molecular_Actions_of_Aglycone_and_Metabolites?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5231000_Flavonoids_as_Substrates_and_Inhibitors_of_Myeloperoxidase_Molecular_Actions_of_Aglycone_and_Metabolites?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5231000_Flavonoids_as_Substrates_and_Inhibitors_of_Myeloperoxidase_Molecular_Actions_of_Aglycone_and_Metabolites?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/7729422_Ablation_of_the_Inflammatory_Enzyme_Myeloperoxidase_Mitigates_Features_of_Parkinson's_Disease_in_Mice?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/7729422_Ablation_of_the_Inflammatory_Enzyme_Myeloperoxidase_Mitigates_Features_of_Parkinson's_Disease_in_Mice?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/7729422_Ablation_of_the_Inflammatory_Enzyme_Myeloperoxidase_Mitigates_Features_of_Parkinson's_Disease_in_Mice?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/7729422_Ablation_of_the_Inflammatory_Enzyme_Myeloperoxidase_Mitigates_Features_of_Parkinson's_Disease_in_Mice?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/11893029_In_vitro_cell-toxicity_of_Peganum_harmala_alkaloids_on_cancerous_cell-lines?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/11893029_In_vitro_cell-toxicity_of_Peganum_harmala_alkaloids_on_cancerous_cell-lines?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/11893029_In_vitro_cell-toxicity_of_Peganum_harmala_alkaloids_on_cancerous_cell-lines?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/10724255_The_in_vitro_effects_of_Hypericum_species_on_human_leukocyte_myeloperoxidase_activity?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/10724255_The_in_vitro_effects_of_Hypericum_species_on_human_leukocyte_myeloperoxidase_activity?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/10724255_The_in_vitro_effects_of_Hypericum_species_on_human_leukocyte_myeloperoxidase_activity?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/26548440_Dietary_Polyphenols_and_Their_Biological_Significance?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/26548440_Dietary_Polyphenols_and_Their_Biological_Significance?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/51431762_Myeloperoxidase_and_coronary_arterial_disease_From_research_to_clinical_practice?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/51431762_Myeloperoxidase_and_coronary_arterial_disease_From_research_to_clinical_practice?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/51431762_Myeloperoxidase_and_coronary_arterial_disease_From_research_to_clinical_practice?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8673182_Glide_A_New_Approach_for_Rapid_Accurate_Docking_and_Scoring_1_Method_and_Assessment_of_Docking_Accuracy?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8673182_Glide_A_New_Approach_for_Rapid_Accurate_Docking_and_Scoring_1_Method_and_Assessment_of_Docking_Accuracy?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8673182_Glide_A_New_Approach_for_Rapid_Accurate_Docking_and_Scoring_1_Method_and_Assessment_of_Docking_Accuracy?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8673182_Glide_A_New_Approach_for_Rapid_Accurate_Docking_and_Scoring_1_Method_and_Assessment_of_Docking_Accuracy?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/11331280_An_in_vitro_evaluation_of_human_DNA_topoisomerase_I_inhibition_by_Peganum_harmala_L_seeds_extract_and_its_b-carboline_alkaloids?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/11331280_An_in_vitro_evaluation_of_human_DNA_topoisomerase_I_inhibition_by_Peganum_harmala_L_seeds_extract_and_its_b-carboline_alkaloids?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/11331280_An_in_vitro_evaluation_of_human_DNA_topoisomerase_I_inhibition_by_Peganum_harmala_L_seeds_extract_and_its_b-carboline_alkaloids?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/11331280_An_in_vitro_evaluation_of_human_DNA_topoisomerase_I_inhibition_by_Peganum_harmala_L_seeds_extract_and_its_b-carboline_alkaloids?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/23672744_Myeloperoxidase_modified_lipoproteins_and_atherogenesis?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/23672744_Myeloperoxidase_modified_lipoproteins_and_atherogenesis?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8453535_Neuronal_expression_of_myeloperoxidase_is_increased_in_Alzheimer's_disease?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8453535_Neuronal_expression_of_myeloperoxidase_is_increased_in_Alzheimer's_disease?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8453535_Neuronal_expression_of_myeloperoxidase_is_increased_in_Alzheimer's_disease?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/6766137_Rheumatoid_rthritis_complicated_with_myeloperoxidase_antineutrophil_cytoplasmic_antibody_MPO-ANCA-associated_vasculitis_A_case_report?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/6766137_Rheumatoid_rthritis_complicated_with_myeloperoxidase_antineutrophil_cytoplasmic_antibody_MPO-ANCA-associated_vasculitis_A_case_report?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/6766137_Rheumatoid_rthritis_complicated_with_myeloperoxidase_antineutrophil_cytoplasmic_antibody_MPO-ANCA-associated_vasculitis_A_case_report?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/235354538_Inhibition_of_deleterious_chronic_wound_enzymes_with_plant_polyphenols?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/235354538_Inhibition_of_deleterious_chronic_wound_enzymes_with_plant_polyphenols?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/235354538_Inhibition_of_deleterious_chronic_wound_enzymes_with_plant_polyphenols?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/49622019_Structure-Based_Design_Synthesis_and_Pharmacological_Evaluation_of_3-Aminoalkyl-5-fluoroindoles_as_Myeloperoxidase_Inhibitors?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/49622019_Structure-Based_Design_Synthesis_and_Pharmacological_Evaluation_of_3-Aminoalkyl-5-fluoroindoles_as_Myeloperoxidase_Inhibitors?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/49622019_Structure-Based_Design_Synthesis_and_Pharmacological_Evaluation_of_3-Aminoalkyl-5-fluoroindoles_as_Myeloperoxidase_Inhibitors?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/49622019_Structure-Based_Design_Synthesis_and_Pharmacological_Evaluation_of_3-Aminoalkyl-5-fluoroindoles_as_Myeloperoxidase_Inhibitors?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/49622019_Structure-Based_Design_Synthesis_and_Pharmacological_Evaluation_of_3-Aminoalkyl-5-fluoroindoles_as_Myeloperoxidase_Inhibitors?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/257821834_Alkaloids_of_Peganum_harmala_Chem_Nat_Compd?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/257821834_Alkaloids_of_Peganum_harmala_Chem_Nat_Compd?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/22713618_Mechanism_of_the_chlorination_reaction_catalyzed_by_horseradish_peroxidase_with_chlorite?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/22713618_Mechanism_of_the_chlorination_reaction_catalyzed_by_horseradish_peroxidase_with_chlorite?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/22713618_Mechanism_of_the_chlorination_reaction_catalyzed_by_horseradish_peroxidase_with_chlorite?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/24210868_Hirsch_E_C_Hunot_S_Neuroinflammation_in_Parkinson's_disease_a_target_for_neuroprotection_Lancet_Neurol_8_382-397?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/24210868_Hirsch_E_C_Hunot_S_Neuroinflammation_in_Parkinson's_disease_a_target_for_neuroprotection_Lancet_Neurol_8_382-397?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/7940899_Exploitation_of_the_unusual_properties_of_human_myeloperoxidase_in_inhibitor_design?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/7940899_Exploitation_of_the_unusual_properties_of_human_myeloperoxidase_in_inhibitor_design?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/7940899_Exploitation_of_the_unusual_properties_of_human_myeloperoxidase_in_inhibitor_design?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/7940899_Exploitation_of_the_unusual_properties_of_human_myeloperoxidase_in_inhibitor_design?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5794309_Evaluation_of_the_analgesic_effect_of_alkaloid_extract_of_Peganum_harmala_L_Possible_mechanisms_involved?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5794309_Evaluation_of_the_analgesic_effect_of_alkaloid_extract_of_Peganum_harmala_L_Possible_mechanisms_involved?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5794309_Evaluation_of_the_analgesic_effect_of_alkaloid_extract_of_Peganum_harmala_L_Possible_mechanisms_involved?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/12089076_Polyphenol_compounds_from_Hamamelis_virginiana_L?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/12089076_Polyphenol_compounds_from_Hamamelis_virginiana_L?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/51076349_Differential_effects_of_melatonin_as_a_broad_range_UV-damage_preventive_dermato-endocrine_regulator?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/51076349_Differential_effects_of_melatonin_as_a_broad_range_UV-damage_preventive_dermato-endocrine_regulator?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/51076349_Differential_effects_of_melatonin_as_a_broad_range_UV-damage_preventive_dermato-endocrine_regulator?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/23455003_Oxidative_Modification_of_LDL_Its_Pathological_Role_in_Atherosclerosis?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/23455003_Oxidative_Modification_of_LDL_Its_Pathological_Role_in_Atherosclerosis?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5456446_Flavonols_from_Pterogyne_nitens_and_their_evaluation_as_myeloperoxidase_inhibitors?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5456446_Flavonols_from_Pterogyne_nitens_and_their_evaluation_as_myeloperoxidase_inhibitors?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5456446_Flavonols_from_Pterogyne_nitens_and_their_evaluation_as_myeloperoxidase_inhibitors?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5456446_Flavonols_from_Pterogyne_nitens_and_their_evaluation_as_myeloperoxidase_inhibitors?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/10879639_HPLC_method_for_the_analysis_of_harmol_harmalol_harmine_and_harmaline_in_the_seeds_of_Peganum_harmala_L?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/10879639_HPLC_method_for_the_analysis_of_harmol_harmalol_harmine_and_harmaline_in_the_seeds_of_Peganum_harmala_L?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/10879639_HPLC_method_for_the_analysis_of_harmol_harmalol_harmine_and_harmaline_in_the_seeds_of_Peganum_harmala_L?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/231245440_Sadowski_J_and_Gasteiger_J_From_Atoms_and_Bonds_to_Three-Dimensional_Atomic_Coordinates_Automatic_Model_Builders_Chem_Rev_93_2567-2581_1993?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/231245440_Sadowski_J_and_Gasteiger_J_From_Atoms_and_Bonds_to_Three-Dimensional_Atomic_Coordinates_Automatic_Model_Builders_Chem_Rev_93_2567-2581_1993?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/231245440_Sadowski_J_and_Gasteiger_J_From_Atoms_and_Bonds_to_Three-Dimensional_Atomic_Coordinates_Automatic_Model_Builders_Chem_Rev_93_2567-2581_1993?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5881732_Myricitrin_as_substrate_and_inhibitor_of_myeloperoxidase_Implications_for_the_pharmacological_effects_of_flavonoids?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5881732_Myricitrin_as_substrate_and_inhibitor_of_myeloperoxidase_Implications_for_the_pharmacological_effects_of_flavonoids?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5881732_Myricitrin_as_substrate_and_inhibitor_of_myeloperoxidase_Implications_for_the_pharmacological_effects_of_flavonoids?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/5881732_Myricitrin_as_substrate_and_inhibitor_of_myeloperoxidase_Implications_for_the_pharmacological_effects_of_flavonoids?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8995243_Myeloperoxidase_in_kidney_disease?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8995243_Myeloperoxidase_in_kidney_disease?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/6115917_PLS_based_multivariate_spectral_calibration_method_for_simultaneous_determination_of_beta-carboline_derivatives_in_Peganum_Harmala_seeds_extracts?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/6115917_PLS_based_multivariate_spectral_calibration_method_for_simultaneous_determination_of_beta-carboline_derivatives_in_Peganum_Harmala_seeds_extracts?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/6115917_PLS_based_multivariate_spectral_calibration_method_for_simultaneous_determination_of_beta-carboline_derivatives_in_Peganum_Harmala_seeds_extracts?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/6115917_PLS_based_multivariate_spectral_calibration_method_for_simultaneous_determination_of_beta-carboline_derivatives_in_Peganum_Harmala_seeds_extracts?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8089849_Cocoa_polyphenols_and_inflammatory_mediators_Am_J_Clin_Nutr_81304S-312S?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8089849_Cocoa_polyphenols_and_inflammatory_mediators_Am_J_Clin_Nutr_81304S-312S?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/222289335_Antibacterial_activity_of_Peganum_harmala?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/222289335_Antibacterial_activity_of_Peganum_harmala?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/10794670_Phagocytes_Produce_5-Chlorouracil_and_5-Bromouracil_Two_Mutagenic_Products_of_Myeloperoxidase_in_Human_Inflammatory_Tissue?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/10794670_Phagocytes_Produce_5-Chlorouracil_and_5-Bromouracil_Two_Mutagenic_Products_of_Myeloperoxidase_in_Human_Inflammatory_Tissue?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/10794670_Phagocytes_Produce_5-Chlorouracil_and_5-Bromouracil_Two_Mutagenic_Products_of_Myeloperoxidase_in_Human_Inflammatory_Tissue?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/10794670_Phagocytes_Produce_5-Chlorouracil_and_5-Bromouracil_Two_Mutagenic_Products_of_Myeloperoxidase_in_Human_Inflammatory_Tissue?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/221812606_Polyphenol_Content_and_Modulatory_Activities_of_Some_Tropical_Dietary_Plant_Extracts_on_the_Oxidant_Activities_of_Neutrophils_and_Myeloperoxidase?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/221812606_Polyphenol_Content_and_Modulatory_Activities_of_Some_Tropical_Dietary_Plant_Extracts_on_the_Oxidant_Activities_of_Neutrophils_and_Myeloperoxidase?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/221812606_Polyphenol_Content_and_Modulatory_Activities_of_Some_Tropical_Dietary_Plant_Extracts_on_the_Oxidant_Activities_of_Neutrophils_and_Myeloperoxidase?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/221812606_Polyphenol_Content_and_Modulatory_Activities_of_Some_Tropical_Dietary_Plant_Extracts_on_the_Oxidant_Activities_of_Neutrophils_and_Myeloperoxidase?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/221812606_Polyphenol_Content_and_Modulatory_Activities_of_Some_Tropical_Dietary_Plant_Extracts_on_the_Oxidant_Activities_of_Neutrophils_and_Myeloperoxidase?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/284331703_Toxicity_of_Peganum_harmala_Review_and_a_case_report?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/284331703_Toxicity_of_Peganum_harmala_Review_and_a_case_report?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/284331703_Toxicity_of_Peganum_harmala_Review_and_a_case_report?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/281466485_Antinociceptive_effects_of_Peganum_harmala_L_alkaloid_extract_on_mouse?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/281466485_Antinociceptive_effects_of_Peganum_harmala_L_alkaloid_extract_on_mouse?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/281466485_Antinociceptive_effects_of_Peganum_harmala_L_alkaloid_extract_on_mouse?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/281018801_The_distribution_and_chemical_composition_of_ultracentrifugally_separated_lipoproteins_in_human_serum?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/281018801_The_distribution_and_chemical_composition_of_ultracentrifugally_separated_lipoproteins_in_human_serum?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/281018801_The_distribution_and_chemical_composition_of_ultracentrifugally_separated_lipoproteins_in_human_serum?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==


Van Antwerpen, P., Prev́ost, M., Zouaoui-Boudjeltia, K., Babar, S., Legssyer, I., Moreau, P.,
Moguilevsky, N., Vanhaeverbeek, M., Ducobu, J., Nev̀e, J., Dufrasne, F., 2008.
Conception of myeloperoxidase inhibitors derived from flufenamic acid by
computational docking and structure modification. Bioorganic and Medicinal
Chemistry 16, 1702–1720.

Zayed, R., Wink, M., 2005. B-Carboline and quinoline alkaloids in root cultures and
intact plants of Peganum harmala. Journal of Biosciences 60, 451–458.

Zeraik, M.L., Serteyn, D., Deby-Dupont, G., Wauters, J.-N., Tits, M., Yariwake, J.H.,
Angenot, L., Franck, T., 2011. Evaluation of the antioxidant activity of passion
fruit (Passiflora edulis and Passiflora alata) extracts on stimulated neutrophils
and myeloperoxidase activity assays. Food Chemistry 128, 259–265.

Zhao, F., Gao, Z., Jiao, W., Chen, L., Chen, L., Yao, X., 2012. in vitro anti-inflammatory
effects of beta-carboline alkaloids, isolated from Picrasma quassioides, through
Inhibition of the iNOS pathway. Planta Medica 78, 1906–1911.

Zheng, L., Nukuna, B., Brennan, M.-L., Sun, M., Goormastic, M., Settle, M., Schmitt, D.,
Fu, X., Thomson, L., Fox, P.L., Ischiropoulos, H., Smith, J.D., Kinter, M., Hazen, S.L.,
2004. Apolipoprotein A–I is a selective target for myeloperoxidase-catalyzed
oxidation and functional impairment in subjects with cardiovascular disease.
Journal of Clinical Investigation 114, 529–541.

S. Bensalem et al. / Journal of Ethnopharmacology 154 (2014) 361–369 369

http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref58
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref58
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref58
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref58
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref58
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref59
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref59
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref60
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref60
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref60
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref60
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref61
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref61
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref61
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref62
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref62
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref62
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref62
http://refhub.elsevier.com/S0378-8741(14)00274-8/sbref62
https://www.researchgate.net/publication/7703916_b-Carboline_and_Quinoline_Alkaloids_in_Root_Cultures_and_Intact_Plants_of_Peganum_harmala?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/7703916_b-Carboline_and_Quinoline_Alkaloids_in_Root_Cultures_and_Intact_Plants_of_Peganum_harmala?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/232393705_Evaluation_of_the_antioxidant_activity_of_passion_fruit_Passiflora_edulis_and_Passiflora_alata_extracts_on_stimulated_neutrophils_and_myeloperoxidase_activity_assays?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/232393705_Evaluation_of_the_antioxidant_activity_of_passion_fruit_Passiflora_edulis_and_Passiflora_alata_extracts_on_stimulated_neutrophils_and_myeloperoxidase_activity_assays?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/232393705_Evaluation_of_the_antioxidant_activity_of_passion_fruit_Passiflora_edulis_and_Passiflora_alata_extracts_on_stimulated_neutrophils_and_myeloperoxidase_activity_assays?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/232393705_Evaluation_of_the_antioxidant_activity_of_passion_fruit_Passiflora_edulis_and_Passiflora_alata_extracts_on_stimulated_neutrophils_and_myeloperoxidase_activity_assays?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8396152_Zheng_L_et_al_Apolipoprotein_A-I_is_a_selective_target_for_myeloperoxidase-catalyzed_oxidation_and_functional_impairment_in_subjects_with_cardiovascular_disease_J_Clin_Invest_114_529-541?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8396152_Zheng_L_et_al_Apolipoprotein_A-I_is_a_selective_target_for_myeloperoxidase-catalyzed_oxidation_and_functional_impairment_in_subjects_with_cardiovascular_disease_J_Clin_Invest_114_529-541?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8396152_Zheng_L_et_al_Apolipoprotein_A-I_is_a_selective_target_for_myeloperoxidase-catalyzed_oxidation_and_functional_impairment_in_subjects_with_cardiovascular_disease_J_Clin_Invest_114_529-541?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8396152_Zheng_L_et_al_Apolipoprotein_A-I_is_a_selective_target_for_myeloperoxidase-catalyzed_oxidation_and_functional_impairment_in_subjects_with_cardiovascular_disease_J_Clin_Invest_114_529-541?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==
https://www.researchgate.net/publication/8396152_Zheng_L_et_al_Apolipoprotein_A-I_is_a_selective_target_for_myeloperoxidase-catalyzed_oxidation_and_functional_impairment_in_subjects_with_cardiovascular_disease_J_Clin_Invest_114_529-541?el=1_x_8&enrichId=rgreq-32cc7e62-6278-451e-8e48-2860cd851903&enrichSource=Y292ZXJQYWdlOzI2MTc2NTEzOTtBUzoxOTc0OTgwOTUzMTI5MDBAMTQyNDA5ODYyMzcxNQ==

