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Chronic heart failure (HF) is a highly prevalent chronic pathological condition with high morbidity
and mortality rates. The cost for HF treatment is 2% of the national health expenditures each year.
Fibronectin (Fn) has a crucial role in the process of tissue-specific morphogenesis and cell differentia-
tion in embryogenesis; it stimulates fibroblasts and different growth factors during wound healing and
tissue reparation. The aim of our study was to assess the possible effects of lvabradine and w-3 poly-
unsaturated fatty acids on the fibronectin plasma level in patients with heart failure. 357 Patients with
ischemic HF and the sinus rhythm were observed. In accordance to treatment regimens all patients
were divided into four groups: group | — basic treatment; group Il — basic treatment and Ivabradine;
group Il — basic treatment and PUFA; group IV — basic treatment with Ivabradine and PUFA. The
fibronectin levels were measured by ELISA method. The average value of the Fn concentration in HF
patients was 1.25 times higher than in the control group (p<0.05). In patients with basic HF treatment
the tendency to the Fn plasma level decrease (p>0.05) was observed. In the group with additional
prescription of lvabradine the concentration of this protein in the blood decreased by 14.5% (p<0.01).
The same situation was observed in the group with additional use of PUFA — by 11.1% (p<0.05). In
group 1V the plasma concentration of Fn decreased by 12.9% (p<0.05). Thus, Ivabradine and w-3
polyunsaturated fatty acids, either alone or in combination, decrease the plasma levels of fibronectin

in patients with heart failure, and it shows a pronounced cardioprotective effect.

Chronic heart failure (HF) is a highly prevalent chro-
nic pathological condition with high morbidity and mor-
tality rates. The prevalence of HF is 1% to 2% in the ge-
neral population worldwide and at least 10-20% among
the age group of 75 years and older [7]. The cost for HF
treatment is 2% each year [11].

Fibronectin (Fn) has a crucial role in the process of
tissue-specific morphogenesis and cell differentiation
in embryogenesis; it stimulates fibroblasts and different
growth factors during wound healing and tissue repa-
ration [10]. The experimental investigations conducted
demonstrated the importance of this protein in HF pro-
gression [4].

According to the current recommendations the main
aim of treatment of HF patients is reduction of symp-
toms and signs, prevention of hospital admissions and
increased life expectancy [5, 7].

Heart rate is an important factor of pathogenesis of
coronary artery disease and HF. It is a modifying risk
factor [6]. There are a lot of mechanisms of increase of
a cardiovascular risk due to the high heart rate: oxygen
demand, acceleration of atherosclerosis, and possibility
of atheroma rupture [3]. Thus, the heart rate reduction is
one of the priority targets in CAD and HF treatment. Iva-
bradine is a representative of a new class of medicines
with reduction effects on the heart rate. It is approved for
HF management. There are no data of influence of this
medicine on some components of the extracellular matrix.

Taking into account the role of inflammation in HF
pathogenesis, m-3 polyunsaturated fatty acids (®-3 PUFA)

are referred to the drugs used for its treatment. These
acids affect the lipid metabolism and various factors of
the inflammatory process, thus improving the prognosis
of patients with cardiovascular diseases.

The aim of our study was to assess the possible ef-
fects of Ivabradine and ®-3 polyunsaturated fatty acids on
the fibronectin plasma level in patients with heart failure.

Materials and Methods

357 Patients with ischemic HF and the sinus rhythm
were observed. In accordance to treatment regimens all
patients were randomized as follows: group I (89 pa-
tients) — basic treatment; group II (91 patients) — basic
treatment and Ivabradine (Coraxan, Les Laboratoires Ser-
vier Industrie, France) — 5 or 7.5 mg twice a day; group 111
(90 patients) — basic treatment and PUFA (Omacor, Abbott
Laboratories GmbH, USA) — 1000 mg per day; group
IV (87 patients) — basic treatment with Ivabradibe and
PUFA in similar doses. All patients were examined be-
fore and after 6 months of treatment. The control group
was 30 practically healthy persons. The study was per-
formed in accordance with the Helsinki Declaration and
Good Clinical Practice Guideline. The study was appro-
ved by the local ethics committee, and the written in-
formed consent was obtained from all patients.

The fibronectin levels were measured by ELISA me-
thod with “Fibronectin ELISA Kit” (Technoclone GmbH,
Austria).

Statistical analysis was performed using a “Statisti-
ca for Windows 12.0” programme (StatSoft, Tulsa, OK,
USA). Difference was considered significant at p<0.05.
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Fig. The dynamics of plasma levels of fibronectin in patients with HF (the probability of the difference

Results and Discussion

The average age of the patients with HF examined
was (67.98+12.06) years. The average value of the Fn
concentration in HF patients was 1.25 times higher than
the same value in the control group: (259.55+7.88) ug/
mL versus (207.56+13.62) ug/mL (p<0.05).

The Fn plasma levels elevation is one of the fac-
tors of atherosclerosis progression. This protein can be
compared with a double-edged sword, which on the good
edge, promotes the formation of a thick fibrous cap, but
on the bad edge, expands the ECM, resulting in more
atherogenic lipoprotein retention. This unfavourable con-
sequence alone would result in infiltration of inflamma-
tory cells and plaque progression [9].

In patients with basic HF treatment only tendency
to the Fn plasma level decrease was observed (Fig.):
from (257.97£16.59) pug/mL to (238.78+11.98) ug/mL
(p>0.05). In the group with additional prescription of
Ivabradine the concentration of this protein in the blood
decreased by 14.5%: from (291.49+16.08) ug/mL to
(249.36+11.38) pg/mL (p<0.01). The same decrease of
the Fn plasma level was observed in the group with ad-
ditional use of PUFA — from (259.85+9.05) pug/mL to
(232.3349.01) pg/mL (for 11.1%; p<0.05).

In group IV the plasma concentration of Fn decreased
by 12.9%: from (249.71+11.21) ug/mL to (217.56+
+10.39) pg/mL (p<0.05).

between the values before and after treatment: * — p<0.05; ** — p<0.01).

Some trials showed the influence of activated renin-
angiotensin-aldosterone system (RAAS) on elevation
of Fn in plasma [1]. In our opinion, the use of RAAS
blockers as components of HF management causes a
decreasing trend in this parameter.

The effect of ®-3 PUFA on the Fn levels probably
occurs via its anti-inflammatory mechanisms. Some re-
searchers suppose that Fn is a protein of the acute phase
of inflammation, which takes an active part in the pro-
cesses of nonspecific immune response [12].

The mechanism of the effect of Ivabradine on the
Fn levels reduction in the blood remains unclear. It is
obvious that it occurs by two main ways: first — via the
heart rate reduction (which is an important factor of myo-
cardial fibrosis [8]); second — via anti-inflammatory ef-
fects of Ivabradine (some experimental results showed
the decrease of the concentration of interleukin-6, tu-
mour necrosis factor — o and protein of chemotaxis of
macrophages-1in the myocardium [2]).

CONCLUSIONS

Ivabradine and ®-3 polyunsaturated fatty acids,
either alone or in combination, decrease the plasma lev-
els of fibronectin in patients with heart failure, and it
shows a pronounced cardioprotective effect. A promis-
ing direction for future research is the study of molecu-
lar mechanisms of the drug effect on the processes of
fibrosis.
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BMIMB IBABPAOUHY TA w-3 NONIHEHACUYEHUX XKUPHUX KACNOT HA PIBHI
MIA3MOBOIO ®IBPOHEKTUHY Y XBOPUX I3 CEPLIEBOIO HEQOCTATHICTIO

C.B.®edopoes

Knroyosi cnosa: cepuyesa HedocmamHicmb; NiKysaHHS; isabpaduH; w-3 noniHeHacu4YeHi XUpHi
Kucriomu

Cepuesa Hedocmamuicmb (CH) — kiHyesa cmadis 6inbuiocmi 3axeoprogaHb Cepuss ma 20/108Ha
npu4uHa 3axeoprogaHocmi i cmepmHocmi. Ha nikyeaHHsi CH sumpayaembcs noHad 2% HayioHarb-
Hux sudamekig Ha 0xopoHy 30opoe’s. DibpoHekmuH (PH) eidiepae KnO4YO8y posib y rpouecax mka-
HUHHO-crieyugiyHo20 MopghoceHe3y ma dugbepeHuiayii KnimuH nid Yyac embpio2eHe3y; cmuMyrnoe
ibpobriacmu ma pizHoMaHImHi pocmosi ghakmopu r1i0 Yac 3a20€HHS1 paH ma pernapauji mKkaHuH.
LocnidxeHo timosipHull ennue isabpaduHy ma npenapamy w-3 nofiHeHaCUu4eHUX XUPHUX KUC/Iom
(w-3 INMHXXK) Ha emicm ¢hibpoHeKmMUHYy 8 nia3mi Kpogi xeopux i3 cepuyesoro HedocmamHicmio. O6-
cmexeni 357 nauieHmis i3 CH iwemiyHo20 reHedy ma 3i 36epexeHum CUHyco8UM pummom. 3a rii-
KysanbHUMU cxemamu xeopi bynu po3dineHi Ha 4 epynu: 6asoea mepanis; 6azoea mepanis ma isa-
bpaduH; 6azoea mepariiss ma w-3 NMHXXK; w-3 NMHXXK ma noedHaHHs o6ox npenapamis. PiseHb OH y
rnasmi gugyanu memodom IPA. CepedHe 3Haq4eHHsT KoHUeHmpauii @H y nnami kposi navjeHmig i3 CH
8 1,25 pasu nepesuuyysarso rnolibHuli MoOKa3HUK y KOHMPOIIbHIt epyri. Y epyrni o6cmexXeHUX X8opux
i3 6a308UM IiKy8aHHSM 8iOMi4eHO meHOeHUit 00 3HUXXEHHST MoKasHUKa nia3amogozo ®H (p>0,05).
BodHouac y nauieHmis, skum 000amkoeo rpu3Havasnu isabpaduH, pieeHb 0aHO20 rPomeiHy 3HU3UBCS
Ha 14,5% (p<0,01). lModibHa kapmuHa sidMideHa makoxX i 8 2pyni nayieHmis, SKi exusasnu npenapam
w-3 lNH)XK 8 dodamok 0o 6a3oe0e0 nikysaHHs (Ha 11,1%, p<0,05). JlikysarnbHa cxeMa 3 3acmocysaH-
HAM noedHaHHs1 isabpaduHy ma w-3 MNMHXKK npu3soduria 0o 3MeHWeHHs1 KoHueHmpauii ®H y nnaami
Kposi Ha 12,9% (p<0,05). Takum 4uHoM, isabpaduH ma npenapamu w-3 NOMIHEHAaCUYEHUX XUPHUX
Kucrom sik caMocmiliHO, mak i 8 KoMOiHaUii 3MeHWyrome pigHi hi6pOHEKMUHY 8 ra3mi Kpoegi X8opux
i3 cepyesoro HedocmamHicmio, WO € C8IOYEHHSIM 8UPaXXeHOo20 KapOiorpomeKmueHo20 eghexkmy.

BIMUAHUE UBABPAOVUHA U w-3 NONIMHEHACbBIWEHHbIX )KUPHbIX KUCITOT HA YPOBHU
NNA3MEHHOIO ®UEPOHEKTUHA Y BOJbHbIX C CEPAEYHOW HEOOCTATOYHOCTbLIO
C.B.®edopoes

Knroueenle cnoga: cepdeyHasi HEOOCMamoYHOCMb; fle4yeHue; usabpaduH;

w-3 MONUHEeHacChIWEHHbIE XUPHbIE KUC/IOMbI

CepdeyHass HedocmamoyHocmb (CH) — koHeuHasi cmadusi 6onbwuHemea 3abonesaHuli cepdua u
enaeHas rpud4uHa 3abonesaemocmu u cmepmHocmu. Pacxodbl Ha nedeHue CH cocmasnstom 2%
HayuoHasbHbIX pacxodoe Ha 30pasooxpaHeHue. QubpoHekmuH (PH) uepaem 8axHyH pPorib 8 fpPo-
ueccax mkaHego-crielyuguyecko2o MopghoceHesa U dughghepeHUUPOB8KU KI1emoK 80 epeMsi aMbpuo-
eeHes3a; cmumyrnupyem ¢bubpobrnacmsi U pasHble pocmosabie hakmopbl 80 8PEMS 3a)KUBEHUS paH
u penapayuu mkaHeu. V3y4eHo 803MOXHOe erusiHUe ueabpaduHa u npenapama w-3 rnonuHeHachbl-
WEeHHbIX XUPHbIX Kucriom (w-3 NHXKK) Ha codepxxaHue ®H 8 niasme Kposu b0sbHbIX ¢ cepdeqyHOU He-
docmamoyHocmero. ObcnedosaHbl 357 nayueHmos ¢ CH uwemuyYeckoz2o eeHesa U C COXPaHEHHbIM
CUHycoebiM pummMoM. 1o nedebHbiM cxemam 60sbHbIX pa3denunu Ha 4 epynnbi: 6a3oeoe fieyeHue;
6a3osoe neyeHue u usabpaduH; 6azosoe nevyeHue u w-3 NHXXK; w-3 NMHXXK u couemaHue ds8yx npe-
napamos. YpoeeHb ®H 8 nnasme onpedensnu memodom NQA. CpedHee 3HadeHUe KOHUeHmpauyuu
@H 8 nnasme Kposu 6orbHbIX ¢ CH bbino 6 1,25 pa3a ebiwe aHano2u4yHO20 rokasamerisi 8 2pyrine
KoHmpors. B epynne 6asogol mepanuu ommedeHa meHOeHUUS K CHUXXEHUIO roKasamerisi niasMeH-
Ho20 ®H (p>0,05). B mo xe epems y nayueHmos, KomopbiM AOrnoaHUMENsHO Ha3Hadanu ueabpaduH,
ypogeeHb OaHHO20 npomeuHa cHu3uscs Ha 14,5% (p<0,01). [Noxoxas cumyayusi omMedeHa 8 pyrine
b6orbHbIX, Komopble npuHumanu npenapam w-3 NMHXK — Ha 11,1% (p<0,05). JleuebHasi cxema ¢
ucrionb3oeaHuem usabpaduHa u w-3 NMHXXK ymeHbwana koHuyeHmpayuto ®H e nnasme Ha 12,9%
(p<0,05). Takum obpa3om, ugabpaduH u npenapamsi w-3 MOMUHEHACLIWEHHbIX XUPHbIX KUCIIOM Kak
camocmosimeribHO, mak U 8 KOMbUHayuu, yMeHbwarom yposHu ¢hubpoHeKkmuHa 8 ria3me Kposu
60s1bHbIX ¢ cepdeqHoli HeA0CMamoYHOCMbIO, YMO ce8udemesibCmayem 0 8bIPaXEeHHOM KapoOuorpo-
meKkmopHoM aghghekme.



