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The metabolic syndrome is a common condition that predisposes individuals to the risk of developing
cardiovascular diseases and type 2 diabetes. Menopause is known to be associated with a fall in the
estrogen levels accompanied with many health changes. Changes in the hormone levels in menopause,
in particular estrogen deficiency are associated with increase in the body fat. Additionally, it sounds an
alarm for women'’s health since it leads to elevated blood pressure, insulin resistance and dyslipidemia.
These changes may contribute to increased risks of the metabolic syndrome (MetS) in menopause
women. Obesity shares the presence of an inflammatory component with most chronic diseases, it
accounts for development of the metabolic disease and other associated health alterations. The aim
of the study was to study the effect of bioflavonoid Quercetin and w-3 PUFA on some components of
inflammation in menopausal women with MetS. Material and methods. Eighty menopausal women
with MetS were observed. All participants were divided into four groups: group | — basic therapy (20
patients); group Il (19 patients) — basic therapy + Quercetin; group Il (21 patients) — basic therapy
+ w-3 PUFA; group 1V (20 patients) — basic therapy + w-3 PUFA + Quercetin. The general white
blood count in the blood and their subpopulations has been determined; the leukocytal indexes and
the degree of endogenous intoxication have been calculated by the erythrocytes sorptivity (ES) test.
Results. The use of Quercetin has shown the most significant results for dynamics of white blood cells
count, its subpopulations in the blood, leukocytal indexes and the degree of endogenous intoxication.
Conclusions. Thus, the additional use of Quercetin has a strong influence on the components of

chronic inflammation in the metabolic syndrome in menopausal women.

The metabolic syndrome, also known as Syndrome
X, Insulin Resistance Syndrome or Dysmetabolic Syn-
drome, is a common condition that predisposes indivi-
duals to the risk of developing cardiovascular diseases
and type II diabetes. The syndrome is the complex of
risk factors such as central obesity, high blood pressure,
hyperglycaemia, impaired glucose tolerance, hypertri-
glyceridaemia, as well as the low level of high density
lipoprotein cholesterol in the blood plasma [7, 9]. It is
known that about 20-25 per cent of the world’s popula-
tion have the metabolic syndrome and are three times
more likely to die from heart attack or stroke compared
to people without the syndrome [2-4]. The risk of car-
diovascular diseases associated with the metabolic syn-
drome seems to be particularly high in women; half of
all cardiovascular events in women is connected with
the metabolic syndrome [5, 8].

Menopause is an important physiological event, with
cessation of menstruation indicating the end of the wo-
man’s reproductive age [7, 10]. Menopause is associated
with a fall in the estrogen levels accompanied with many
health changes. Changes in the hormone levels in men-
opause, in particular estrogen deficiency are associated
with increase in the body fat. Additionally, it sounds
an alarm for women’s health since it leads to elevated
blood pressure, insulin resistance and dyslipidemia [9].
These changes may contribute to increased risks of the
metabolic syndrome (MetS) in menopause women.

Obesity shares the presence of an inflammatory com-
ponent with most chronic diseases, it accounts for de-
velopment of the metabolic disease and other associated
health alterations. This inflammatory state is reflected
in increased circulating levels of pro-inflammatory pro-
teins, and it occurs not only in adults, but also in ado-
lescents and children [11]. The chronic inflammatory
response has its origin in the links existing between the
adipose tissue and the immune system.

Nowadays there are some experimental and clini-
cal trials of natural compounds, bioflavonoids and ®-3
polyunsaturated fatty acids (PUFA) used for manage-
ment of MetS, but their influence on inflammation dur-
ing menopause is unclear [6].

The aim of the study was to study the effect of bio-
flavonoid Quercetin and -3 PUFA on some components
of inflammation in menopausal women with MetS.

Materials and Methods

Eighty menopausal women with MetS were observed.
All participants were randomly divided into four groups:
group I — basic therapy (20 patients); group II (19 pa-
tients) — basic therapy + Quercetin (“Quertin” manufac-
tured by SIC “Borshchahivskiy Chemical and Pharma-
ceutical plant” PJSC, Ukraine; approved by the Order
of MPH of Ukraine No. 649(2) from 12.04.2011, the
registration certificate UA/0119/02/01) — 40 mg twice
a day 30 min before meals; group III (21 patients) —
basic therapy + w-3 PUFA (“Omacor” manufactured by
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Table 1
Dynamics of leukogram values in the patients under research (M+m)
Value Groups of observation
l,n=20 I, n=19 I, n=21 IV, n=20
White blood cells, G/I
Before treatment 6.83+0.21 6.98+0.27 7.01+0.25 6.99+0.26
After treatment 6.84+0.23* 6.24+0.21" 6.99+0.23* 6.20+0.24'
Lymphocytes, G/I
Before treatment 1.86+0.07 1.98+0.09 1.97+0.08 1.95+0.07
After treatment 1.87+0.09* 1.67+0.072 1.96+0.06* 1.64+0.072
Monocytes, G/I
Before treatment 0.39+0.03 0.37+0.06 0.38+0.05 0.39+0.06
After treatment 0.38+0.06* 0.36+0.074 0.37+0.06* 0.38+0.07*
Neutrophiles, G/I
Before treatment 4.44+0.11 4.54+0.13 4.63+0.12 4.55+0.11
After treatment 4.45+0.13* 4.01+0.142 4.61+0.15% 3.99+0.133

Notes: 1. Significance of differences between values before and after treatment p<0.05; 2. 2Significance of differences between
values before and after treatment p<0.01; 3. 3 Significance of differences between values before and after treatment p<0.001;
4.“Significance of differences between values before and after treatment p>0.05.

“Solvay Pharmaceuticals GmbH”, Germany; approved by
the Order of MPH of Ukraine No. 924 from 07.12.2010,
the registration certificate UA/2108/01/01) — 1 capsule
(1000 mg) once a day; group IV (20 patients) — basic
therapy + -3 PUFA + Quercetin — in the doses given
above. The basic therapy included the life style modifi-
cation and drug therapy. The basic drug therapy inclu-
ded the treatment of arterial hypertension (ESC, 2013):
RAAS blocker (ACE-inhibitor or AR II-blocker) in in-
dividual doses. In case of non-achievement of the tar-
get levels of hypertension the calcium channel blockers
were prescribed additionally. High-risk or very high-
risk patients additionally received acetylsalicylic acid
(75 mg per day) and Rosuvastatin (10 mg per day). Cor-
rection of glucose metabolism was performed accord-
ing to the recommendation of the European Society of
Cardiology (2013) and the International Diabetes Fede-
ration (2012). All patients with MetS were examined
prior their treatment and in 6 weeks. The general white
blood count in the blood and their subpopulations was

determined; the leukocytal indexes were calculated. The
degree of endogenous intoxication was determined by
the erythrocytes sorptivity (ES) test [1]. All results were
processed statistically by Statistika 6 programme.

Results and Discussion

The additional use of Quercetin led to reduction in
the leukocyte count in the peripheral blood of the patients
with MetS (Tab. 1). Thus, women in group II showed de-
crease of this indicator by 11.9% compared to the control
group (p<0.05); and in group IV — by 12.7% (p<0.05).
In contrast, the baseline treatment and additional admi-
nistration of -3 PUFAs did not show the reliable dy-
namics for the leukocyte count (p>0.05). The analysis
of leukocyte subpopulations also showed a positive ef-
fect of Quercetin on the absolute number of lymphocytes
and neutrophils. In particular, the lymphocyte count in
group II decreased by 18.6% (p<0.01); in group IV —
by 18.9% (p<0.01). However, in group I and III no sig-
nificant changes were observed (p>0.05). Similarly, Quer-
cetin contributed to normalization of the neutrophil count:

Table 2
Dynamics of leukocytal indexes in the patients under research (M+m)
Value Groups of observation
I, n=20 II, n=19 I, n=21 IV, n=20
INMR
Before treatment 11.38+0.61 12.27+0.71 12.18+0.69 13.67+0.68
After treatment 11.71+0.62* 11.14+0.592 12.46+0.57* 11.45%0.712
ILMR
Before treatment 4.97+0.43 5.64+0.39 5.62+0.38 5.92+0.37
After treatment 4.92+0.38! 4.64+0.38° 5.52+0.372 4.31+0.38°
IN/MC
Before treatment 2.06+0.11 2.03+0.09 2.07+0.09 2.04+0.08
After treatment 2.08+0.09* 2.08+0.08' 2.08+0.114 2.09+0.12

Notes: 1. Significance of differences between values before and after treatment p<0.05; 2. 2Significance of differences between
values before and after treatment p<0.01; 3. 3 Significance of differences between values before and after treatment p<0.001;
4.4 Significance of differences between values before and after treatment p>0.05.
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Fig. Dynamics of the ES index in patients under research (in %).

Note: * — Significance of differences between values before and after treatment p<0.01.

in group Il by 13.2%, and in group IV —by 14.1% (p<0.001).
The basic therapy and additional administration of ®-3
PUFA did not influence on this index (p>0.05). None of
the treatment regimens used had no significant effect on
the number of peripheral blood monocytes in menopau-
sal women with MetS.

According to the dynamics of the leukogram values
the leukocytal indexes also changed (Tab. 2). Signifi-
cant changes of the index of neutrophils to monocytes
ratio (INMR) occurred in the group of women with
MetS treated by Quercetin alone or in combination with
®-3 PUFA. Thus, INMR decreased by 10.1% in group
11, and by 19.4% — in group IV (p<0.01). However, the
basic therapy or its combination with ®-3 PUFA had
no effect on this indicator (p>0.05). The index of lym-
phocytes to monocytes ratio (ILMR) significantly de-
creased in all groups under research, but dynamics was
more expressed when using Quercetin and its combina-
tion with ®-3 PUFA: in patients of group I this index
decreased by 10% (p<0.05); in group II — by 21.5%
(p<0.001); in group III — by 20% (p<0.05); in group IV
—by 37.4% (p<0.001). The index of the ratio of neutro-
phils to mononuclear cells (IN/MC) was changed only

during administration of Quercetin alone or in its com-
bination with PUFA by 1.02 times (p<0.05). Dynamics
of IN/MC in groups of the baseline treatment and ad-
ditional use of w-3 PUFAs were unsignificant (p>0.05).

In our opinion, the effect of Quercetin on the leuko-
cyte count in the peripheral blood and their subpopula-
tions are associated with the anti-inflammatory effect
of this bioflavonoid implemented via numerous mecha-
nisms.

Due to its anti-inflammatory and antioxidant effects
Quercetin probably had a pronounced effect on dynamics
of the ES index as a marker of endogenous intoxication
(Fig.). Thus, in patients of group II it decreased by 1.32
times (p<0.01); in group IV — by 1.46 times (p<0.01).
The basic therapy or its combination with ® — 3 PUFA
showed no significant effect on the value of ES (p>0.05).

CONCLUSIONS

Thus, the additional use of Quercetin has a strong
influence on the components of chronic inflammation
in the metabolic syndrome in menopausal women.

The perspectives of further investigations are the
study of the effect of Quercetin and PUFA on the im-
mune system values of [ and II degree.
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KOPEKLIA NPOSABIB 3AMNAJIEHHA Y XXIHOK MOCTMEHOMNAY3AJIbHOIO NEPIOAQY

I3 METABONNIYHUM CUHOPOMOM

J1.B.lNywko, A.X.Hacpannax, C.B.®edopoe

Knroyoei cnoea: memaborniyHuli cuHOpoM; 3anasieHHs; MeHornay3a, /liKy8aHHs1

MemaboniyHutli cuHdpom — Yacmul cmaH, KUl nideuULye PU3UK BUHUKHEHHST CepUe80-CyOUHHUX 3a-
X80progaHb ma uykpoeozo diabemy Il muny. Bidomo, w,o memaboriyHul CUHOPOM y XIHOK Yacmiwe
mpannsembscs 8 MeHonay3si. Bugdiaembcsi posib 3ananeHHs: npu memaborniyHomy cuHdpomi. Mema
pobomu nonsieana y eus4yeHHi ernusy 6ioghnagoHoidy keepuemuHy ma npenapamie w-3 MNHXXK Ha
OKpeMi KOMIMOHeHMU 3ananeHHs y XiHOK y meHonay3i 3 MC. ObcmexeHo 80 XIiHOK y nocmmeHonaya3i
3 MemabosniyHUM cuUHOPOMOM, siKi Byrnu po3nodineHi Ha Yyomupu epynu: 6a3oee rikysaHHs, 6azoee
JiKyeaHHs ma keepuemuH, ba3oee nikysaHHsi ma w-3 [MHXXK, 6a3zoee siikysaHHs1 3 KeepuemuHoM ma
w-3 MNHXKK. JocnidxeHa Kinbkicme netkoyumie nepughepitiHoi Kpoesi, abcornromHe 4ucsio ix cybnony-
nayid, nelkoyumapHi iHdekcu, cmyriHb eHO02eHHOI iHmoKcukayii 3@ mecmom copby,itiHoi 30amHoc-
mi epumpouyumig; eidmiveHuUl supa3HUU NMo3umueHuUl 8rug KeepuemuHy Ha KinbKicms nelkoyumis
Y Kposi 06cmeXXeHUX XiHOK ma Ha okpeMmi cybronynsayii, netikoyumapHi iHoekcu ma copbuitiHy 30am-
Hicmb epumpouyumig. 3pobrneHull 8UCHOBOK, W0 000amKoge MPU3Ha4YeHHS K8epUemuHy YUHUMb
6inbW supa3HuUl 8rue Ha KOMIMOHEHMU XPOHIYHO20 3araneHHs npu MC y XiHOK y MeHornay3i.

KOPPEKLUUA NPOABNEHMA BOCNAJNEHUA Y XXEHLWMH MOCTMEHOMNAY3ANbHOIO
NEPUOOA C METABOJIMMECKMM CUHOPOMOM

J1.B.Mywko, A.X.Hacpannax, C.B.®edopos

Knroveenble crnioea: memabonuyeckuli CUHOPOM; 80CrasieHUe; iedeHue; MeHornay3sa
Memabonuyeckuli CUHOPOM — Yacmoe COCMOSIHUE, KOMOPOE Mo8biliaem PUCK 803HUKHOBEHUS cep-
OeyHo-cocyducmbix 3abonesaHull u caxapHozo Ouabema Il muna. MiseecmHo, ymo memabornuye-
cKul cuHOpom (MC) yawe passusaemcsi 80 8peMsi MeHornay3bl. MI3ydeHa posib eocrianeHusi npu MC.
Llenbro pabombi 66110 u3ydeHue enusHUs buoghrnasoHouda KkeepuemuHa u npenapamos w-3 MNHXXK
Ha onpedesieHHbIe KOMIMOHEHMbI 80craneHus y xeHuWuH ¢ MC e meHonayse. O6criedosaHsi 80 xeH-
wuH 8 nocmmeHonayse ¢ MC, komopsbie 6biniu pa3deneHbl Ha Yembipe 2pynnbl: 6a3080e riedeHue,
6a3080e rievyeHue u KeepuemuH, 6a3zoeoe nedeHue u w-3 MNHXKK, 6asosoe nevyeHue u KombuHauus
keepuemuHa ¢ w-3 NMHXKK. OnpederneHo Konu4ecmeo f1elKoyumos 8 Kposu, ux cybrionynayuu, pac-
cyumanHbl reltikouumapHbie UHOEKChI U cmerneHb 9HO02eHHOU UHMOKCUKaUuuu 3a mecmom copbuuoH-
Hol criocobHocmu apumpouumos. OmMeYeHO 8bipaxxeHHOE MoIoXKUMeIbHOe 8UsIHUE KeepuemuHa
Ha Konu4ecmeo sielikoyumos, onpedernieHHbIe ux nonyasayuu u aedkoyumapHbie UHOeKchl; ornpede-
JleHa cmeneHb copbuuoHHOU criocobHocmu apumpouumos. CoenaH 8b1800, YmMo AOMOSTHUMENbHOE
HasHa4YeHue keepuemuHa obycrioenueaem 6oriee 8bipaxxeHHOe 8/IUSHUE Ha KOMITOHEHMbI XPOHUYeE-
cKoeo eocnaneHus npu MC e meHonay3anbHbIX XEHUWUH.



