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Abstract

The pharmacological profile of the lignan 7-hydroxymatairesinol
(HMR/lignan™, HMR) includes chemopreventive effects, antioxidant properties,
and mild proestrogenic activity. The present study was devised to investigate
the effects of HMR on THP-1 cells, an established model of human monocytes,
and on human polymorphonuclear leukocytes (PMNs). In THP-1 cells, HMR
concentration-dependently reduced LPS-stimulated tumor necrosis factor



(TNF)-a secretion in the supernatant. HMR at low, sub-uM concentrations also
reduced TNF-a mRNA, which was however enhanced by supra-uM
concentrations of HMR. In human PMNs, HMR concentration-dependently
reduced ROS production induced by either N-formyl-Met-Leu-Phe, phorbol
myristate acetate or angiotensin II, as well as interleukin-8 production induced

by either N-formyl-Met-Leu-Phe or angiotensin II. Results indicate that HMR is
an effective inhibitor of both monocytic THP-1 cells and of human PMNs and
warrant further studies to assess their relevance for the prevention and
treatment of several conditions characterized by chronic systemic
inflammation.

Introduction

Lignans are plant polyphenols comprised in the general class of phytoestrogens
and possess an array of biological activities [1]. The major dietary sources of
lignans are whole grains, legumes, vegetables, and seeds, such as flaxseed,
which contains very high concentrations of lignans [1], [2]. In view of their
phytoestrogenic properties, lignan intake is considered beneficial for several
human diseases such as breast and prostate cancers, and conditions associated
with menopause [2], [3], [4], [5], [6]. Several lines of evidence however suggest
that the health benefits of lignans may also include cardiovascular disease,
immunity and inflammation, due to their antioxidant, antiinflammatory and
immunomodulating effects [1].

The lignan 7-hydroxymatairesinol (HMR/lignan™, HMR) was recently identified
and extracted from the heartwood of the Norway spruce, Picea abies [7]. The
spruce knots, that are part of the branches embedded in the stem, consist of 6-
16% of lignans, and HMR represents 65-80% of the total lignan content [8]. HMR
is thus obtained in very high and convenient quantities, and large amounts are
easily available in a suitable and standardized form, therefore circumventing
some of the limitations which have so far hindered the accomplishment of
studies with purified lignans. The chemical structure of HMR is closely related
to the structure of matairesinol, and, as in the case of matairesinol, it represents
therefore a highly efficient precursor of the mammalian lignan enterolactone in



both animals and humans [9], [10].

The pharmacological profile of HMR includes chemopreventive effects [7], [11],
[12], [13], antioxidant properties [7], [9], and mild proestrogenic activity [7],
[14], [15]. In particular, HMR seems to be provided with strong antioxidative
capacity independent from its estrogenic profile [7], [8], [15]. Preliminary
investigations also showed the ability of HMR to inhibit the oxidative burst of
human monocytes/neutrophils [9]. The present study was therefore devised to
investigate the effects of HMR on THP-1 cells, an established model of human
monocytes [16], and on human polymorphonuclear leukocytes (PMNs).
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Test substance

A single batch of the potassium acetate adduct of HMR (off white powder;
purity 91%) was obtained from Linnea SA (Riazzino (Locarno), CH; Batch
#12105005) and stored at 4 °C. HMR contained two stereoisomers of the active
ingredient (allo- and 7-hydroxymatairesinol) in ratio of 1:7. The potassium
acetate level in the HMR preparation was 20.7% (w/w). The potassium acetate
adduct of HMR is generated during the process of purification from the crude
HMR extract to obtain a final product with the ...

TNF-a production in THP-1 cells

The amount of secreted TNF-a in the supernatants of unstimulated THP-1 cells
after 7 h of culture was 4.243.3 pg/ml (n = 9) and TNF-a mRNA could be
detected in all the cell preparations. Treatment with LPS 1 pg/ml increased TNF-



a production at the level of both secreted protein (up to 642.3+167.3 pg/ml,
n=8; P<0.01 vs untreated cells) and mRNA (by 8.49+2.28 folds, n =6; P < 0.05
vs untreated cells).

HMR concentration-dependently reduced TNF-a secretion in the supernatant
(Fig. 1, panel A), down to ...

Discussion

The findings of this study show that HMR is an effective inhibitor of specific
investigated inflammatory responses of both monocytic THP-1 cells and of
human PMNs. In THP-1 cells HMR concentration-dependently inhibited LPS-
stimulated production of TNF-a, while in PMNs it reduced both fMLP- and PMA-
stimulated ROS production and fMLP-induced secretion of IL-8.

The inhibitory effect on THP-1 cells seems exerted at various levels: TNF-a
secretion is indeed concentration-dependently inhibited down to ...
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...For this reason, our first objective was to verify whether HMR/lignan or its metabolites
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Indeed, HMR/lignan has been previously shown to have anti-inflammatory and
immunomodulatory properties [35,52,53] and antioxidant effects on endothelial cells in
cardiovascular diseases and tumors [36,38]. In the present study, determination of 7-
HMR and its related metabolites in plasma and brain samples after 5 d of oral
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tissue, with a substantial increase in concentration over time for the former....
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et al., 2010). On the other hand, Maeaettae et al. (2006) showed that hardwood and
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