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Heab. M3yueHue BausiHUASI TIpyeMa TMpernapaToB MarHusi Ha KOHUEHTPALMI0 MaTPUKCHBIX METa/IONpOTe -
Ha3 U MOHOB MarHusl y MalMe€HTOB C BAPUKO3HOI 00JIE3HbI0O BEH HUXXHUX KOHEUHOCTEN.

Marepuan u MeToapl. B nccienoBaHue BKIOUYEeHO 124 manueHTa ¢ BApUKO3HOI 00JIe3HbIO BEH HUXKHUX
koHeuHocteir (BBBHK) knaccoB C2-C6, KoTopbix pazmenwuiu Ha 4 rpymmbel. B [-it rpymnie mpoBoauian onepa-
TUBHOE JIEYEHUE C TMOCAEAYIOIIMM Ha3HAYeHWeM CTaHIapTHOTO KOHCEPBAaTUBHOTO JieueHUs (32 yeaoBeka); BO
1I-i1 rpynme mocie omepalnyy B JONOJHEHHE K KOHCEpBAaTUBHOMY JICUCHUIO Ha3HAyajau mperaparbl MarHus (32
yenoBeka); B I1I-it rpynne mpoBoauian KoHcepBaTHUBHOE JiedeHHe Oe3 omepaiuu (30 uemoBek); B IV-it rpymrme
MalyMeHThl MOoJyYalu CTaHAAapTHOEe KOHCepBaTMBHOE JiedeHWe W Tpemnapathl MarHust (30 yemoBek). V-10 KOH-
TPOJIBHYIO TpyIIIy cocTaBuan 20 310pOBbIX JOOPOBOJIBIEB, HE CTPafAOIIUX BapMKO3HON Oosie3Hb10. [lanneHtam
1I-i1 u IV-ii rpynn HazHavyanu maraust oporat 500 mr 2 ta6ia. 3 pa3a B geHb B TedeHue 3 mec. ComepkaHue B Chbl-
BOPOTKE KPOBU MAaTPUKCHOI MeTayionpoTenHasbl-1 (MMII-1), maTpukcHO# MeTaionpoTenHasbi-9 (MMII-9),
TKaHEBOTO MHTMOUTOPA MAaTPUKCHON MeTayuionporenHasbl-1 (TUMII-1) onpeaensiiu METOIOM KOJIMYECTBEHHO-
ro TBepaodazHoro MMMyHodepMeHTHOro aHaiu3a. KoHLeHTpaluio MOHOB MarHus omnpeaessiii KOJIOPpUMeTpH -
YECKHUM METO/IOM.

Pesyabratel. Y nauuentoB ¢ BBBHK ormeuancs 1ocToBepHO MEHbIIMI YPOBEHb MarHus 10 CpaBHEHUIO C
YCIIOBHO 3J0POBBIMU TOOPOBOJIBIIAMM, HE CTPaTalolIMMKM BapMKO3HOW O0JIe3HBIO: 35,5% cpemn cTpagarolnx Ba-
PUKO3HOI 6OJIE3HBI0 UMENTN Ae(MUIIUT MarHusl, B TO BpeMsl Kak Bcero 15% mMmenu CHIDKeHUE TaHHOTO IToKa3aTelst
cpeny 3M0poBbIX 10OpoBoJIbLieB. Ha hoHe nmpoBonMMOli JOTIOTHUTENBHOUN Tepanuu MnpernapaTaMu MarHusi, oTMeya-
JIOCh YMEHbIIIEHHE KOJMYECTBA MalMeHTOB ¢ nepuuroM Martus B rpynmnax ¢ BBBHK, cHukeHue KoHLeHTpau
MMII-9 u nosbieHne akTuBHOCTH TUMII-1.

3akmouenne. VccienoBaHue moarBepauio 3GEeKTUBHOCTh MPUMEHEHUST TIpernapaToB MarHusi, KOTOpbIe
00,1a1a10T BBIPAXKEHHBIM BIMSHUEM Ha MPOLECCHl Jerpajalii KoJUlareHa U BHEKJIETOUHOTO MaTpuKca, CHUXKAIOT
akTHuBHOCTL MMII-9, noBbiatoT KoHueHTpauuio TUMII-1, Tem caMmbiM Biusis Ha 6anmaHc MMIT/TUMII y na-
urentoB ¢ BB BHK.

Karouesvie croea: nepsuunoe 6apuxosnoe pacuiuperue 6ex, GapmMaKomepanus, MaeHuil, MAMpUKcHvle Memanio-
npomeuHasvl, OUCHAA3USL COeOUHUMENbHOU MKAHU

Objective. To study the effect of magnesium drugs on the concentration of matrix metalloproteinases and
magnesium ions in patients with varicose veins of the lower extremities.

Methods. The study included 124 patients with varicose veins of the lower extremities, C2-C6, which were
divided into 4 groups. In the 1% group, surgical treatment followed with the administering the standard conservative
treatment (32 patient); in the 2" group after the operation in addition to conservative treatment, magnesium drugs
(32 patient) were prescribed; in the 3™ group, conservative treatment without surgery (30 patient) was performed;
in the 4" group patients received standard conservative treatment and magnesium drugs (30 patient). The 5%
control group consisted of 20 healthy volunteers who did not suffer from varicose veins disease. Patients of groups
2 and 4 were given magnesium orotate 500 mg 2 tablets 3 times a day for 3 months. The content of serum matrix
metalloproteinase-1 (MMP-1), matrix metalloproteinase-9 (MMP-9), tissue inhibitor of matrix metalloproteinase-1
(TIMP-1) was determined by quantitative solid-phase enzyme immunoassay. The magnesium ion concentration was
determined by colorimetric method.

Results. In patients with varicose veins of lower extremities a significantly lower level of magnesium was
registered compared to healthy volunteers not suffering from varicose veins: 35.5% of those with varicose veins
had a magnesium deficiency, while only 15% had a decrease in this indicator among healthy volunteers. Against
the background of additional therapy with magnesium drugs, there was a decrease in the number of patients with
magnesium deficiency in groups with varicose veins of lower extremities, a decrease in MMP-9 concentration and
an increase in TIMP-1 activity was also established.

Conclusions. This study has confirmed the efficacy of magnesium drugs which have a pronounced effect on
collagen degradation processes and extracellular matrix, reduce the activity of MMP-9, increase the concentration
of TIMP-1, thereby affecting the MMP/TIMP balance in patients with varicose veins of lower extremities.

51


https://core.ac.uk/display/160729358?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

© R.E. Kalinin et al. The application of magnesium drugs in varicose veins

Keywords: primary varicose veins, pharmacotherapy, magnesium, matrix metalloproteinase, connective tissue
dysplasia

Novosti Khirurgii. 2018 Jan-Feb; Vol 26 (1): 51-59

Application of Magnesium Drugs and Their Influence on the Indicators

of Connective Tissue Dysplasia in Patients with Varicose Veins

R.E. Kalinin, I.A. Suchkov, A.S. Pshennikov, A.A. Kamaev, S.A. Isakov, A.N. Ryabkov

Hayunas HOBH3HA CTaTbH

ITpoun3BeneHa KOMITJIEKCHas GMOXMMMUYECKast OlleHKa MapKepoB AUCIUIA3UHM COSOTUHUTEIbHON TKaHU (MOHOB
MarHusi, MaTPUKCHBIX METAJUIONPOTeNHA3, TKAHEBOIO MHTMOUTOpA MATPUKCHBIX METAJUIONPOTEUHA3) Y TAIlMEHTOB
C BapMKO3HOM 00JIe3HbIO0 HXKHUX KOHeuyHocTel. [IpoBeeH aHaiu3 BIAMSIHUS MPEerapaToB MarHus B JIEYEHUM JaH-
Holi nmarosnoruu. [ToaTBep:kaeHa 1ienecoo0pa3HOCTb MPUMEHEHUs TIperapaToB MarHus y MalMeHTOB ¢ BApUKO3HOM
00JIE3HBIO, B TOM YUCIIE U Y TIepeHecnX (ie03KTOMHUI0, C TTO3UIIMK BJIMSIHUSI X Ha YPOBEHb MaTPUKCHBIX Me-
TaJIJIONPOTEHA3 U UX MHTUOUTOPOB.

What this paper adds

A complex biochemical assessment of markers of connective tissue dysplasia (magnesium ions, matrix
metalloproteinases, tissue inhibitor of matrix metalloproteinases) in patients with varicose veins has been performed.
An analysis of the effect of magnesium drugs in the treatment of this pathology has been conducted. The expediency
of using magnesium drugs in patients with varicose veins, including those who underwent phlebectomy, has been

confirmed from the position of their influence on the level of matrix metalloproteinases and their inhibitors.

Introduction

Varicose veins of the lower extremities are one
of the most common diseases of peripheral vessels
[1, 2, 3]. According to leading Russian phlebologists,
more than 35 million people suffer from chronic
venous insufficiency (CVI), which develops against
the background of varicose veins, 15% of them have
complicated forms of the disease [4].

Despite the successes achieved in the treat-
ment and diagnosis of patients with varicose veins,
many unsolved problems still remain, both theo-
retical and practical. We have to state that still
much remains unclear in etiology and pathogenesis
of varicose veins, which, in fact, is represented
by a certain set of risk factors, the priority and
significance of which may be different [5].

Several years ago, the idea about the par-
ticipation of special matrix enzymes — metallo-
proteinases in the development of varicose veins
of the subcutaneous veins was stated for the first
time. Metalloproteinases play an important role in
the development of such physiological processes
as morphogenesis, resorption, tissue remodeling,
angiogenesis. The function of metalloproteinases
consists in the degradation of various protein
components of the intercellular matrix (collagen,
elastin, fibronectin, glycosaminoglycan) and, in
general, in maintaining its homeostasis. In the
preservation of metalloproteinases in a latent
form and preventing their excessive activation,
tissue inhibitors of metalloproteinases play an
important role. Among them, the tissue inhibi-
tor metalloproteinases-1 (TIMP-1) regulates the
activity of matrix metalloproteinase-1 (MMP-1)
and matrix metalloproteinase-9 (MMP-9) in the
body. For the normal course of the processes
of the extracellular matrix reorganization, it is
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necessary to maintain an equilibrium between
the activity of metalloproteinases and their in-
hibitors [6, 7].

Also, according to modern concepts, vari-
cose veins are a group of hereditary diseases that
are directly related to a violation of synthesis or
degradation of fibrous connective tissue structures
that occur in the embryonic and postnatal periods
of life. Understanding the role of magnesium in
maintaining the structure of connective tissue is
inseparable from the molecular-cellular structure of
connective tissue. Magnesium is a universal regu-
lator of biochemical and physiological processes
in the body: it participates in energy, plastic and
electrolyte metabolism [8, 9]. Magnesium as a
physiological factor in synthesis of collagen is of
particular interest.

Experiments on animals confirm the effect of
magnesium on the biological activity of MMP. In
mice with artificially induced magnesium deficien-
cy, there is a significant thinning of the aortic wall
compared to control animals. The specific colora-
tion of the two main types of fibers (collagen and
elastin) has shown significant structural changes in
both components. These changes correlated with
an increase in the total activity of matrix metal-
loproteinases MMP-2 and MMP-9 [10].

The data given above suggest that the Mg?*
deficiency should probably lead to an increase
in MMP activity, which begin to destroy the
structural components of the extracellular matrix
(ECM) (primarily collagen) at a higher rate, and
also affect the tissue inhibitors of matrix metal-
loproteinases.

Objective. To study the effect of magnesium
drugs on the concentration of matrix metallo-
proteinases and magnesium ions in patients with
varicose veins of the lower extremities.
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Methods

The study included 124 patients with varicose
veins, C2-C6, which were divided into 4 groups. In
the 1Ist group, surgical treatment followed with the
administering the standard conservative treatment
(32 patient); in the 2" group after the operation
in addition to conservative treatment, magnesium
drugs (32 patient) were prescribed; in the 3rd group,
conservative treatment without surgery (30 patient)
was performed; in the 4" group patients received
standard conservative treatment and magnesium
drugs (30 patient). The 5" control group consisted
of 20 healthy volunteers who did not suffer from
varicose veins. Patients of groups 2 and 4 were given
magnesium orotate 500 mg 2 tablets 3 times a day
for 3 months. The study was not of an interven-
tion nature, the choice of the treatment option was
determined by the attending physician, taking into
account the capabilities and desires of a patient.

The study was approved by the ethical com-
mittee of the Ryazan State Medical University
named after Academician I.P. Pavlov.

The groups were comparable by sex, age,
concomitant diseases, clinical class and duration of
the disease. The distribution of patients by group,
sex and age is presented in Table 1.

The criterion for inclusion in the study of
patients of groups I-1V was clinically and in-
strumentally verified varicose veins of the lower
extremities, in the control group — the absence
of varicose veins. Exclusion criteria were previous
thrombophlebitis of the superficial veins of the
lower limbs; deep vein thrombosis of the lower
limbs; obliterating diseases of the aorta, peripheral
artery disease of the pelvis and lower limbs; coro-
nary artery disease, acute impairment of cerebral
circulation in the anamnesis; diabetes; operations
and manipulations on the superficial veins of the
lower limbs; infectious-inflammatory diseases of

soft tissues of the lower limbs. The study was ap-
proved by a local ethics committee and all patients
signed the informed consent to participate in the
study.

The samples of peripheral blood taken in the
morning on an empty stomach were examined. The
serum levels of MMP-9, MMP-1, and TIMP-1
were determined by quantitative solid-phase enzyme
immunoassay method using enzyme immunoassay
kit for quantitative in vitro detection of matrix
metalloproteinases in serum, blood plasma and
other biological fluids, as well as cell lysates and
supernatant of cell cultures (AbFrontier human
MMP-1 ELISA, China, Bender MedSystems hu-
man MMP-9 ELISA, USA; Bender MedSystems
human TIMP-9 ELISA, USA).

The concentration of Mg?* was determined by
photocolorimetric method using the "MAGNIUM-
OLVEX" kit (Olvex-Diagnosticum, Russia). Blood
sampling for determining the level of biochemical
markers was carried out at the beginning of the
study and subsequently 1, 3 and 6 months after
the start of treatment in patients with conservative
and operative groups with varicose veins.

Statistics

The determination of the mean values, the
standard deviation and the error of the arithmetic
mean was made. To compare the values in the
groups, the Student's t-test was used. For the con-
fidence level, the probability of a difference of 95%
was accepted (p<0.05). To compare independent
groups by qualitative characteristics, the Pearson's
chi-squared test x> was used.

Results

According to WHO recommendations, the
normal content of magnesium in serum is:

Table 1

The distribution of patients by group, sex and age

Groups N Clinical case (CEAP) Age, years Disease duration, Sex(abs. /%)
(Mzo) (Mzo) Males Females
1 32 C2-C3— 18 patient (56.25%) 41.1£7.2 10.1£3.2 13 (40.6%) 19 (59.4%)
C4 — 6 patient (18.75%)
C5-C6 — 8 patient (25%)
I1. 32 C2-C3— 18 patient (56.25%) 45.249.3 11.1£2.7 14 (43.8%) 18 (56.2%)
C4 — 6 patient (18.75%)
C5-C6 — 8 patient (25%)
I11. 30 C2-C3 — 18 patient (60%) 48.718.7 7.6x1.5 13(43.3%) 17 (56.7%)
C4 — 5 patient (16.7%)
C5-C6 — 7 patient (23.3%)
Iv. 30 C2-C3 — 18 patient (60%) 43.1£9.4 7.244.3 12 (40%) 18 (60%)
C4 — 5 patient (16.7%)
C5-C6 — 7 patient (23.3%)
V. 20 — 44.1%6.2 — 8 (40%) 12 (60%)
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Fig. 1. Distribution of patients with magnesium deficiency in groups.
» — significant difference from groups of patients with varicose veins at the stage of screening (p <0.05).

+ from 0.74 to 1.15 mmol/L for children,
+ from 0.75 to 1.26 mmol/L for adults,
from 0.8 to 1.05 mmol/L for pregnant
women.

At the same time, 0.5-0.74 mmol/L testifies
to moderate magnesium deficiency in the body,
and a level below 0.5 mmol/L — to a pronounced
deficiency of magnesium ions.

Blood samples of patients with varicose veins
and patients of the control group were taken as
initial biochemical indices. The following results
were obtained. In patients with varicose veins be-
fore the start of treatment in 64.5% of cases (80
people) normal values of Mg?* were observed. In

35 people (28.2%) there was a moderate decrease
in magnesium concentration. And a pronounced
deficit was observed in the remaining 9 patients
(7.3%). In the control group, only three people
had a deficiency of magnesium (15%) (Fig. 1).

Further, against the background of the
therapy, a significant decrease in the number of
patients with magnesium deficiency in the second
and fourth groups after 1 month of therapy was
registered (p<0.05), and this indicator remained
low throughout the study. While in the first and
third groups throughout the study, the number of
patients with magnesium deficiency remained at
the initial level (Table 2).

Table 2

Dynamics of changes in the number of patients with magnesium deficiency

Groups Number of patients with magnesium deficiency (Mg?*<0,75 mmol/L)

VO V1 (after 1 month) V2 (after 3 months) V3 (after 6 months)
L. 37.5% (12 people) 34.4% (11 people) 34.4% (11 people) 34.4% (11 people)
11. 31.3% (10 people) 9.4%%* (3 people) 3.1%* (1 person) 3.1%* (1 person)
I11. 33.3% (10 people) 33.3% (10 people) 33.3% (10 people) 36.7% (11 people)
Iv. 40% (12 people) 10 %* (3 people) 0%* (0 people) 3.3 %* (1 person)
V. 15%* (3 people) — — —

Note: * — significant difference from the initial level (p<0.05). * — Significant difference from groups of patients with varicose

veins at the stage of screening (p<0.05).

14

12

12,7
11,3 11,6
10,1
10
8
6 4,58
4
2
0

1. Surgery I1. Surgery +

Mg2+

IIL. Conservative  IV. CT + Mg2+
treatment (CT)

H The concentration of MMP-9 ng/ml

V. Control

Fig. 2. The concentration of MMP-9 in patients with varicose
veins and the control group at the stage of inclusion in the study.
A — significant difference from groups of patients with varicose veins at the stage of screening (p<0.05).
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Table 3

The concentration of MMP-9 in patients of different groups (M+m)

Groups VO V1 (after 1 month) V2 (after 3 months) V3 (after 6 months)
ng/ml ng/ml ng/ml ng/ml

L 11.3+1.7 12.2+2.2" 11.5+1.47 11.2£1.97

II. 10.1+1.3 6.21+0.8" 54%2.17 558217

I11. 12.7+2.5 12.2+1.37 11.7+£2.2 11.4+2.4"

V. 11.6+2.1 8.7+1.1° 8.0+1.4 7.610.9°

\ 4.5+1.3 — — —

Note: * — significant difference from the initial level (p<0.05). ™ — the differences are insignificant compared to the initial level (p
>0.05). #— Significant difference from groups of patients with varicose veins at the stage of screening (p<0.05).

8 7,5

1. Surgery

II. Surgery + Mg2+

III. Conservative

IV. CT + Mg2+ V. Control

treatment (CT)

B The concentration of MMP-1 ng/ml

Fig. 3. The concentration of MMP-1 in patients with varicose
veins and the control group at the stage of inclusion in the study.
A — significant difference from groups of patients with varicose veins at the stage of screening (p<0.05).

In the control group, the concentration of
MMP-9 was 4.5+1.32 ng/ml. In groups of patients
with varicose veins, a significantly lower MMP-9
level was found in comparison with the control
group (11.3+4.86 ng/ml, p <0.05) (Fig. 2).

One month later, the concentration of MMP-
9 in the first group was 12.2+2.2 ng/ml, which was
statistically significantly different from the baseline.
The same value was noted in patients of the third
group. In the second and fourth group, the indices
were 6.2+0.8 ng/ml and 8.7£1.1 ng/ml, which was
a significant decrease compared to the initial level
of MMP-9 in these groups (p <0.05).

Three months later, there was a tendency to
decrease MMP-9 concentration in the second
and fourth groups (5.4%+2.1 ng/ml and 8.0+1.4
ng/ml, respectively). In the first and third groups,
the MMP-9 index was kept at the initial level. In
the I and III groups, MMP-9 indices did not dif-
fer significantly during the entire 6-month study
period (Table 3).

In the control group, the concentration of
MMP-1 was 4.84+0.73 ng/ml. In groups of patients
with varicose veins, a significantly higher MMP-1
level was found in comparison with the control
group (6.9£1.16 ng/ml, p<0.05) (Fig. 3).

A month later, all groups showed a tendency to

decrease in MMP-1 concentration in comparison
with the initial level (p <0.05). The MMP-1 index in
the first group was 5.4%0.5 ng/ml, in the second —
6.11£0.4 ng/ml, in the third — 5.7£0.3 ng/ml, in
the fourth — 5.84£0.6 ng/ml. Three months later,
the trend towards a decrease in MMP-1 concentra-
tion in all four groups remained. Six months later,
MMP-1 in all groups did not significantly differ
statistically from the results that we received at the
stage of patient inclusion (Table 4).

In patients with varicose veins, a higher level
of TIMP-1 was observed than in the control group
(210.8%£21.1 ng/ml and 154.4%+14.4 ng/ml, respec-
tively, p<0.05) (Fig. 4).

After one month of observation, the con-
centration of TIMP-1 in the first group was
216.5£12.4 ng/ml, in the third - 212.3£13.2 ng/
ml, which statistically significantly did not differ
from the initial index. While in the second and
fourth group the indices were 274.3+18.9 ng/ml
and 280.5t£14.3 ng/ml, which was a significant
increase in comparison with the initial level of
TIMP-1 in these groups (p <0.05).

Three months later, there was a tendency for
an increase in the concentration of TIMP-1 in the
second and fourth groups (285.5£13.2 ng/ml and
288.11£12.9 ng/ml, respectively). In the I and III
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Table 4

The concentration of MMP-1 in patients of different groups (M+m)

Groups VO V1 (after 1 month)
ng/ml ng/ml
L 6.71£0.4 5.410.5°
II. 7.5+0.7 6.1+0.4
I11. 6.5+0.5 5.7%0.3"
V. 6.9104 5.8%0.6
V. 4.8+1.3 —

V2 (after 3 months) V3 (after 6 months)

ng/ml ng/ml
5.210.8° 6.310.9"
6.210.5° 7.01£0.7"
5.320.5° 6.210.4"
5.910.4 6.410.5"

Note: * — significant difference from the initial level (p<0.05). ** — the differences are insignificant compared to the initial level
(p>0.05). » — Significant difference from groups of patients with varicose veins (p<0.05).

250

2113 207,6

200

150

100

50

1. Surgery 1I. Surgery + Mg2+

218,4

III. Conservative

2143

154,44

V. CT +Mg2+ V. Control

treatment (CT)

B The concentration of TIMP-1 ng/ml

Fig. 4. The concentration of TIMP-1 in patients with varicose veins
and the control group at the stage of inclusion in the study.
A — significant difference from groups of patients with varicose veins at the stage of screening (p<0.05)

groups, TIMP-1 values did not differ significantly
throughout the 6-month study period (Table 5).

Discussion

For the first time, a complex biochemical
evaluation of magnesium ions, matrix metallo-
proteinases, and tissue inhibitor of matrix met-
alloproteinases was carried out in patients with
varicose disease of the lower limbs. The analysis
of magnesium preparations effect in the treatment
of this pathology was also performed.

In patients with varicose veins, a significantly
lower magnesium level was observed compared to
conditionally healthy volunteers who did not suf-
fer from varicose veins (patients with a magnesium

deficiency of 35.5% and 15%, respectively, p<0.05),
indicating the presence of connective tissue dyspla-
sia (DCT) in patients with varicose veins.

Against the background of additional therapy
with magnesium drugs (magnesium orotate), there
was a decrease in the number of patients with
magnesium deficiency in groups of patients with
varicose veins, which created favorable prerequi-
sites for the further course of the disease from the
position of connective tissue dysplasia.

There was also a significant (p<0.05) decrease in
MMP-9 activity in patients of Group II and Group
IV after 1 month of therapy, and it was reduced
during 6 months. The concentration of TIMP-1 in
these groups increased on the contrary and remained
elevated against the background of magnesium

Table 5

The concentration of TIMP-1 in patients of different groups (M*m)

Groups VO V1 (after 1 month) V2 (after 3 months) V3 (after 6 months)
ng/ml ng/ml ng/ml ng/ml
L 211.3£11.5 216.5£12.4" 207.2+£10.3" 208.3+11.27
IL. 207.619.4 274.31£18.9 285.5+£13.2° 291.2+11.3"
I11. 218.4121.4 212.3£13.27 205.419.57 215.6+14.57
V. 214.31£7.7 280.5t14.3° 288.1£12.9° 275.2+11.9
\Y 154.4+14.4 — — —

Note: * — significant difference from the 1nitial level (p < 0.05). ** — the differences are insignificant compared to the nitial level
(p > 0.05). 24— significant difference from groups of patients with varicose veins at the stage of screening (p<0.05).
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therapy. In the I* and 3" groups, the differences
in MMP-9 and TIMP-1 concentrations were not
observed during the follow-up period in comparison
with the initial index. Taking into consideration the
intake of magnesium drugs in the second and fourth
groups of patients, one can judge about the influ-
ence of magnesium ions on the decrease of MMP-9
activity, thereby inhibiting the extracellular matrix
degradation and collagen destruction processes. The
most pronounced decrease was noted in the second
group, where the patients were treated surgically in
addition to conservative therapy.

There is a significant (p<0.05) decrease in
MMP-1 activity in patients with varicose veins
after 1 and 3 months of the therapy. Taking into
account the intake of magnesium drugs in the sec-
ond and fourth groups of patients, it can be judged
that magnesium ions did not affect the activity of
MMP-1, and the decrease in the indices is likely
due to the effect of standard therapy for patients
with varicose veins.

Conclusions

One has revealed the elevated levels of MMP-1,
MMP-9 and TIMP-1 in the blood and a decrease in
magnesium concentration in patients with varicose
veins of the lower extremities in comparison with
the control group, people without varicose veins.

There is a decrease in MMP-1 concentration
during varicose veins treatment during 3 months of
active therapy, both in operative and in conserva-
tive treatment groups, this indicator comes to the
baseline level after 6 months.

Magnesium drugs reduce the activity of MMP-
9 and increase the concentration of TIMP-1,
thereby affecting the balance of MMP / TIMP in
patients with varicose veins of the lower extremities.
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