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Metabolic syndrome (MetS) is becoming a worldwidademic as a result of the
increased prevalence of obesity and a sedentamgstifle, and the prevalence of
MetS in the adult population is relatively high. Mg studies showed the high
prevalence of metabolic syndrome among postmenopbhu®men. The aim of our
study was to investigate of spontaneous cytokined ahemokines production by
macrophages in menopausal women with MetS (in vjitemd possible influence of
quercetin. The mechanism behind the role of menopalrisk factors in initiating
cardiovascular disease remains unclear. Severalalsi have recently been
demonstrated that the chronic inflammatory conditiomssociated with MetS is
characterized by a continuous activation of the iwe immune system. In vitro
activity of monocytes/macrophages isolated from mgausal women with MetS
blood were discovered. Spontaneous macrophage’'sipetion of interleukin 18
(IL-1 8, interleukin 6 (IL-6), and leukotriene B4 (Ltr B) were examined. The
overproduction of both cytokines and chemokine bgerophages were established:
IL-18in 1,69 times (p<0,05); IL-6 — in 2,54 times (p€Q) and Ltr B, — in 1,71
times (p<0,05). Some correlations between spontaseproduction of IL-1¢ and
IL-6 (r=0.52, p<0,05), IL-P and Ltr B, (r=0.58, p<0,05), IL-6 and LtB, (r=0.75,
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p<0,05) by macrophages of menopausal women with $1aetere established.
Quercetin in vitro normalized of IL-g# 1l-6 and Ltr B, production by

monocytes/macrophages.



Metabolic syndrome (MetS) is becoming a worldwigedemic as a result of the
increased prevalence of obesity and a sedentastyle, and the prevalence of MetS
in the adult population is relatively high. The ggace of MetS doubles the risk of
developing CVD over the next 5-10 years and fortBr@s increased risk of diabetes
mellitus type 2. In addition, these patients hawghér risk of mortality from CVD.
According to the Framingham Heart Study, whichudeld about 5,000 persons aged
18 to 74 years, a combination of 3 or more comptmehthe metabolic syndrome
increases the risk of coronary heart disease (QRIR)4 times in men and 5.9 times
in women [4].

Many studies showed the high prevalence of metabslyndrome among
postmenopausal women, which varies from 32.6% t®%1[3]. The mechanism
behind the role of menopausal risk factors inatitig cardiovascular disease remains
unclear. Several trials have recently been dematestithat the chronic inflammatory
condition associated with MetS is characterizedabgontinuous activation of the
innate immune system [6]. It's known, that inflantoa take the crucial role in
development of the atherosclerotic injure of aalewall. Macrophages are the first
inflammatory cells to invade atherosclerotic lesj@rsl they are the main component
of atherosclerotic plaques [3]. Inflammatory cyt@dnproduced by macrophages
stimulate the generation of endothelial adhesiorleoubes, proteases, and other
mediators, which may enter systemic circulatiosatuble forms [3]. Cytokines and
chemokines as inflammatory biomarkers, independectiaesterol and regulators of
blood pressure, could yield more information orfestént aspects of pathogenesis of
atherosclerosis [6].

Quercetin (3,34',5,7-pentahydroxyflavone), a member of the bioffasids family,

is one of the most widely distributed dietary pdigpolic compounds in foods
including vegetables, fruits, tea, and wine [10]jke. other members of the
bioflavonoids, quercetin has been shown to haviedical properties consistent with
its sparing effect on the cardiovascular systenhas$ been shown that quercetin

possesses, anti-atherogenic, anti-inflammatory, i-caatgulative, and anti-
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hypertensive properties [10]. In addition, withivetbioflavonoid family, quercetin is
the most potent scavenger of reactive oxygen spe@®)S). The anti-oxidant
activity of quercetin has frequently been mentionied connection with its
pharmacological function in the cardiovascular eyst because oxidative
modification of plasma low-density lipoprotein (LDwas suggested to be involved
in the initial event of atherosclerosis, leadingcaronary heart disease [10]. In
contrast, the influence of quercetin on monocytashophages production of
cytokines and chemokines in vitro in patients viitetS is unknown.

The aim of our study was to investigate of sporwasecytokines and chemokines
production by macrophages in menopausal women Mgts (in vitro) and possible
influence of quercetin.

Materials and methods. The study was performed in accordance with theiklals
Declaration and Good Clinical Practice Guidelindél.patients gave written informed
consent and the local ethics committee approvedtingdy protocol. 18nenopausal
women with MetS were observed. Control group cansislé practically healthy
persons. Suspension of monocytes from blood reddweH. Recalde method [8].
The isolated cells were labeled with a monoclonatibady (Daco,Glostrup,
Denmark) against the monocyte specific positiveigant CD14. The procedure
yielded a population of 89-96% CD14-positive cetisthe isolated fraction. Cell
viability was confirmed by trypan blue test [1] amés 89-93%. Monocytes were
suspended in 199 medium supplemented with 30% bbgddserum, 100 U/ml
penicillin, 100 pg/ml streptomycin and 10 pg/ml gigone (Gibco, Grand Island,
NY,USA). The cells were counted and the monocyteceatration was adjusted to
1x1@ cells/ml. A constant number of monocytes (1%f&@nocytes per well) was
placed in a plastic 24-well microtiter plate (Beciickinson, Franklin Lakes,NJ,
USA) and left intact for 2 h to allow them to adkhefhe medium was then changed,
and the cultures were incubated for additional 24nhbubations were performed in
triplicate at 37°C in a humidified atmosphere comtey 5% CQ in air. After 24-h
incubation, the supernatant was carefully aspiratedl frozen at —80°C until it was

assayed for basal cytokine and chemokine reledase.rdmoved medium was then
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replaced with medium supplemented with a 0,517 rhgfmuercetin (diluted in
0.9% solution of sodium chloride) or 0.9% solutmfrsodium chloride as control and
the cells were incubated under the conditions roart for another 24 h. Interleukin
18 (IL-1pB), interleukin 6 (IL-6), and leukotriene B4 (Ltr4B levels in culture
supernatant were determined using commercial ELIS® (ProCon, Russia,
Cytimmune Sciences Inc., USA; Amersham PharmaaieBh,UK) according to
the manufacturer's instructions. Statistical anedyswvere performed using the
Statistica 6.1 (StatSoft, Tulsa, OK, USA). Statistisignificance was assumed at p <
0.05.

Results and Discussion. In observed menopausal women with MetS the exaessi
activation of monocytes/macrophages were showed Was manifested by high
levels in cells supernatant of 11$:193,50+15,30 pg/10cells vs 55,45+9,54 pg/i0
cells in control group (p<0,05); IL-6: 6,76+0,77/p&f cells vs 2,66+0,26 pg/i0
cells (p<0,01) and LtB,: 6,71+0,94 pg/10cells vs 3,93+0,79 pg/i@ells (p<0,05)
(see tab).

Some correlations between spontaneous productiofL-df3 and IL-6 (r=0.52,
p<0,05), IL-B and Ltr B4 (r=0.58, p<0,05), IL-6 and LtB,; (r=0.75, p<0,05) by
macrophages of menopausal women with MetS werblettad.

Driven by macrophage colony-stimulating factor (&) and other differentiation
factors, monocytes differentiate into two majoragmf macrophages and/or dendritic
cells [5,9]. M1 and M2 macrophages play oppositeesaduring inflammation,
although both are present in atherosclerotic lessiddl macrophages, which are
differentiated from Ly6¢9" monocytes and promote inflammation, are classically
activated by lipopolysaccharide in the presencéNfy, leading to the production of
high levels of IL-2, IL-23, IL-6, IL-1, and TNIle= In contrast, activated M2
macrophages, which are differentiated from L§$8Cmonocytes and promote
resolution inflammation, differentiate in the presef IL-4, IL-13, IL-1, or vitamin
D3 and tend to produce a large amount of IL-10 explress scavenger receptors,

mannose receptors, and arginase [7].



Leukotriene B (Ltr By) is a lipid mediator with potent chemoattractartperties and
that is rapidly generated from activated innate ummn cells such as neutrophils,
macrophages, and mast cells. Elevated levels of;liEBe been reported in various
inflammation diseases and atherosclerosis.

We established, that quercetin decreased of spemtianproduction of ILfl to
44,93+8,59 pg/10cells (p<0,05), IL-6 — to 4,99+0,64 pg/iGells(p<0,001), and Ltr
B, — to 3,18+0,33 pg/faells(p<0,001).

Conclusions. Thus, monocytes/macrophages, isolated from pembhielood of
menopausal women with MetS are in chronic activetiondition, what could stimuli
inflammation in different stages of atherogene&sercetin in vitro normalized of
IL-18, 1I-6 and Ltr B, production by monocytes/macrophages.
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Table
The spontaneous production of cytokines and chemokines by
monocytes/macrophagesin vitro
Parameter Menopausal Control group, Validity
women with MetS, n=16
n=18
IL-1B, pg/10 cells 93,50+15,30 55,45+9,54 p<0,05
IL-6, pg/10 cells 6,76+0,77 2,66+0,26 p<0,01
Ltr B,, pg/10 cells 6,71+0,94 3,93+0,79 p<0,05




