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Mi3HIX CTaJisX NEPeTBOPIOETHCS HA JIACTOJIYHY CEpLEBY JAMACTONMYECKas IMCQYHKLIHUS JIEBOTO JKelyJdouka, KOTopas Ha
HE/IOCTAaTHICTh 3 HACTYNHHM IIPUEJHAHHAM CHUCTONIYHOI Oojee IO3JHUX CTaAMAX INPEBpPALIAeTCs B IHACTOIMYECKYIO
cepueBoi HENOCTATHOCTI. Y MIaXTapiB 3 TiNEPTOHIYHUM  CEPAEYHYI0 HEAOCTATOYHOCTH C MOCIHEIYIOINM IIPHCOSANHEHHEM
cepleM CTPYKTYPHO-(YHKI[IOHAJIIBHUI CTaTyCc MpaBOr0  CHUCTOJMYECKON CepAeYHOW HEeIOCTaTOYHOCTH. Y UIAXTEpOB C
LIUTYHOYKA 3a3HA€ PaHHIX IOPYLICHb, L0 BUABIAETHCS 33 THICPTOHMYECKUM  CEPALEM  CTPYKTYPHO-(YHKIMOHAJIbHBIH

niacTosiyHOT uchyHKII. CTaTyC MpaBOrO JKEIyIOYKa HCIBITBIBACT PAHHUE HAPYLICHHS,
KmrouoBi  cioBa:  aprepianbHa  TimepTeH3is, MPOSBILSIFOLIMECS AXACTONNYECKON TUCHYHKIMECH.
rinepTeH3UBHE Ceplie, PeMOETIOBAHHS JIIBOTO IUTYHOUKA. KiroueBbie cjioBa: apTepuabHast TUMePTEeH3M,

Crarrs Hagiiinoa 28.08.18.  rumepTeH3MBHOE cepAlle, peMOJIEIHPOBAHNE JICBOTO XKEITyI0uKa.
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PATHOGENETIC EFFECTS IN THE TREATMENT
OF COMBINED CARDIORESPIRATORY PATHOLOGY

E-mail: petrogerych@gmail.com

Study of the possibility to correct endothelial lysction (ED), structural changes in peripheraéaes and synthesis of
metabolic-waste products of nitric oxide (NO) (iésNO3 / nitratesNO3) by means of including the combination of rofluasil
and quercetin to the background therapy has beesstigated. In 6 months, the use of complex therapyontrast to the
background one, has resulted in a statisticallgiB@ant increase of the initial rate by 18.76%nfr¢0.61 + 0.04) m/s to (0.75 +
0.04) m/s (t=2.47; p<0.05) and in a statisticaigngficant decrease of the initial diameter of adfial artery to 3.74 + 0.28 mm
(t=2.49; p<0.05). Administration of complex theragiyer 6 months has showed that the concentrafitdCometabolites in the
blood has gone up 1.3 times, up to 10.35 + 1.89 aiwfin(t=1.00; p>0.1) with the norm of 12.05 + 2 mtmole/l. Administration
of complex therapy for patients with a severe st@gehronic obstructive pulmonary disease (COPDanrexacerbation phase
accompanied with a stable coronary artery disaasestable effort angina (SCAD SEA) of tHe BC helps restore endothelial
function, improves peripheral arterial structutadoges and has a stimulating effect on the syrsloéHNO.

Key words: stable coronary artery disease, chronic obstreiqiilmonary disease, endothelial dysfunction, ae
stress.

The study is a fragment of the research project i€kl and immunological aspects of the internal arg major
diseases course and their correction”, state regisbn No. 0114U002040.

It is well-known nowadays, that oxidative stresthesmost important pathogenetic factor of a wide
range of disorders, including cardiovascular dissagansient ischemic attack, COPD, diabetes tonelli
etc. Moreover, it is oxidative stress that initsatdhe development and progression of mitochondrial
diseases, bronchopulmonary dysplasia, atopy ang ptaer conditions [1].

According to contemporary views, oxidative stressgarded as an imbalance between the
production and degradation of free oxygen formaypln important role in many physiological proesss
(tissue growth and maturation, cell differentiati@mtineoplastic activity, natural cytotoxicity, fimine
response, repair) and basic pathological conditsoich as blood clotting, inflammation, apoptosts pt-

8]. In addition, the main biological role of oxidat stress is renewal of cell membranes, membrane-
associated receptors, enzymes, signaling moledatgs,pumps [1] and accumulation of free radi¢hbst

lead to the oxidation of unsaturated fatty acidsétl membranes, proteins and DNA as well as the
formation of polar permeable channels, which insesapassive permeability of the membrane fot Ca
ions, the excess of which is deposited in mitochianthducing its dysfunction [5].

As a result of this process, a deficiency of engigly products occurs, which is accompanied
by the activation of peroxidation, which reflecifferent by severity damages of target organs tghou
the process of ischemia/reperfusion, apoptosisaserit is assumed that oxidative stress sigmtiya
reduces the bioavailability of NO [10], which issponsible for adequate vasodilatation, both thraagh
direct suppression of its products and by increagie production of superoxide and peroxide anions
[3]. The latter can react rapidly with NO and foarby-product peroxynitrite (ONOO), which is moddie
to peroxynitric acid, which in its turn forms a hgatyl radical (O-) [4]. This reaction forms the m&r
the processes of lipid oxidation of vascular wakmbranes and of blood corpuscles. Moreover,
accumulation of endoperoxides in the endotheliumtdumononuclear angiotensin 2 mediated activation
leads to vascular remodeling; and the concomitativation of the local renin-angiotensin system
through the mobilization of cellular adhesion moles determines the increasing anticoagulation
potential [9].
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Thus, achievement of adequate control over theigcf activators and counterregulators of
oxidative stress could become a significant breakifh in the prevention and treatment of numerous
diseases, particularly COPD and cardiovascularade® Previously conducted studies have proved that
expression of enzymatic and non-enzymatic prooxidgstems is substantially modified due to the
influence of traditional risk factors of cardiovatar diseases or COPD [2].

The purposeof the work was to study the possibility to correadothelial dysfunction (ED),
structural changes in peripheral arteries and sgmhof metabolic-waste products of nitric oxideO)N
(nitrites NO3 / nitratesNO3) by means of including the combination of rofluasil and quercetin to the
background therapy for patients suffering from CAORRn exacerbation phase accompanied with SCAD
SEA of the 2¢FC.

Materials and methods The object of the study was a group of 44 padi¢average age 59.13 +
14.3) with verified diagnoses of severe COPD iresacerbation phase accompanied with SCAD SEA of
the 1st — 2nd FC. There were 38 men (86.36%) amdnden (14.64%). It should be noted that prevailing
number of men with the exacerbation of COPD werd ®¥ears old (52.3%), less of them were 50-60
years old (19.6%) and the least number of men weee 70 (15,2 %). Among women, patients aged 60-
70 (42.9%) were predominant, and women over 7®G@@Bwere less in number.

The diagnosis and severity of COPD was made asuwptdithe Order of the Ministry of Healthcare
of Ukraine No. 555 as well as terms and conditimnsiulated in GOLD document (Global Initiative for
Chronic Obstructive Lung Disease) 2016 [6]. Clihiemd instrumental characteristics of functional
disorders and structural changes in the heart di&rgnosed according to the “Recommendation on
treatment of stable coronary heart disease” ofEhmpean Cardiology Society and National Adapted
Clinical Guideline “Stable ischemic heart disea@éihistry of Healthcare of Ukraine, 2016).

NO levels were measured by identification of resifNO3) and nitratesNO3) , i.e. NO metabolic
products in mcmole/l, by means of liquid chromaggdry method performed by Shimadzu apparatus with
a UV detector using Griess reagent following adsag method.

A systemic function of the endothelium was investiggl in the morning before the intake of
antianginal drugs. All patients were made two sgbeat tests: reactive hyperemia test (RH) and eeerc
tolerance test (ET). The period of time betweetintgavas (20 + 5) minutes, which is sufficient the
brachial artery (BA) to restore its original stafeer RH test. RH test was made according to thiaooe
of D. Celermajer et al. modified by O.V. IvanovaaétTo obtain an image of a right BA, measuremehts
its diameter and blood flow rates we used a desadled Toshiba SSH-160A (Japan), in the mode of two
dimensional ultrasonic scanning with a 7 MHz lineansor. On the basis of findings, the percentfige o
BA expansion in response to RH and ET was calallate

With the help of ultrasonic dopplerography of treipheral arteries, we measured the thickness
of the intima-media complex (IMC), presence andlization of atheromatosis and the diameter ofelsss
in the region of bifurcation of common and interoafotid arteries on the right and left sides byanseof
“Toshiba SSH-160A" (Japan) 5.5-7.5 MHz linear sensaeal-time mode according to the method of D.
Celermajer et al. (1992). The state of IMC was eamd according to the following parameters:
echogenicity, thickness (TIM), diameter (D), sugderm, homogeneity, TIM/D index (integral indicato
of vascular wall remodeling characterizing the éegof intima-media complex thickening). In addition
according to the method of E.B. Cooperberg epakameters of blood flow rates were defined: pilksat
(PI) and resistive (RI) indices that indicate hegramic disorders.

Depending on the applied therapy administered bgnmef randomization, taking into account
clinical symptoms and findings of physical, laborgtand functional cardiac and pulmonary examimgtio
patients were split into 2 groups: index group (863 and experimental group (n = 18). Patientshef t
index group were administered background therapyCOPD and traditional anti-ischemic therapy
according to current clinical agreements. Patiehtlse experimental group were prescribed a contioima
of roflumilast and quercetin in addition to therstard treatment of COPD and SCAD. The control group
included 28 AHP (apparently healthy people) atahe of 38-49, whose average age was 46.3 + 2.4 year
old. Reassessment of endothelial function, strattiranges of a BA and end products of NO metatnolis
(nitritesNO3/ nitratesNO3) was carried out in 6 months — 1 year after treatm

Statistical analysis of the findings was carried by means of the software Microsoft Excel
spreadsheet and statistical software package $8tativ. 10.0 StatSoft” (USA).

Results of the study and their discussiarAverage values of some indices of endotheliatfiom,
structural state and local haemodynamics of thebBfore and after 6 months of standard and complex
therapy in specified groups of patients are givetable 1.

122



| SSN 2079-8334. Ceim meouyunu ma oionocii. 2019. Ne 1 (67)

As it can be seen from the data provided, the backgl therapy of COPD and SCAD SEA of the
15— 24 FC had a less pronounced effect compared witbdhwlex therapy, since there were no significant
changes in any index characterizing the endothilradtion of a BA in the index group after treatmen
Apparently this is due to expressive structuraingfes of the BA at this stage of the disease (dyiyro
sclerosis, thrombosis) or to insufficient therapeatfect of the administered therapy.

Alternately, the use of complex therapy was accongubwith a significant decrease of the initial
diameter of a BA in 6 months up to (3.74 + 0.28) (tm2.49; p<0.05).

The initial rate of blood flow after 6 months ofdiground supportive therapy has increased
insufficiently only by 9.27% to (0.72 + 0.44) m/s=0.97; p>0.1), while in the experimental group the
initial blood flow rate after 6 months of intensisepportive therapy has increased significantl{ &y 6%
(0.61 £ 0.04) m/s to (0.75 £ 0.04) m/s (t=2.47; [B8).

Table 1
Indices of endothelial function and BA in patientssuffering from severe COPD in an exacerbation phase
accompanied by SCAD SEA of the 1st — 2nd FC befoend after the treatment

Groups of patients

Indices Index group,(n=26) Experimental group,(n=18)
Before treatment | After treatmejBefore treatment | After treatment]
Initial diameter of BA, mm 4.38+0.12 4.20+0.28 40211 3.74+0.28
EDVD (endothelium-dependent vasodilation), Po 3.9020 4.34+0.40 2.45+0.20 5.08+04.8
EIVD (endothelium-independent vasodilation),| % 4.14+1.32 4.30+2.42 1.03+0.16 4.751004
Initial blood flow rate, m/s 0.65+0.06 0.72+0.04 60+0.04 0.7520.0d

Note statistical validity of the difference between ird@lues: * — of the index group before and aftertreatment: * —p<0.05); ** —
(p<0.01); *** — (p<0.001);e — of the experimental group before and after thatmente — (p<0.05);ee — (p<0.01);00e — (p<0.001);m — of the
index and experimental groups after the treatmert(p<0.05);mm — (p<0.01);mmm — (p<0.001).

On discharge from the in-patient department, mealues of the endothelium-dependent
vasodilatation (EDVD) in patients of the index goancreased insufficiently from (3.90 + 0.12) %4032
+ 0.32) % and only to (4.34 + 0.40) % after 6 menfi observation and treatment on an outpatieris bas
(t=1.23 and 1.03, respectively, p>0.1 for bothded). Conversely, patients of the experimentalgiave
shown a significant increase in mean values of EDMIN (2.45 + 0.20) % to (3.01 + 0.13) % at the end
of in-patient treatment and to (5.08 + 0.18) % raiemonths of intensive supportive therapy (t=2.17;
p<0.05). It should be clarified that the value€8fVD indices of the index and experimental groups§ i
months — 1 year were significantly different (t=8.p<0.01).

25 - — - 231 Jiga 03 o Accordi'ng_ ' to t'he study
13w ‘ N ’ 082 findings, a S|gn|f|(.:ant'|ncrease in

. 08 the endothelium-independent
E ' 078 vasodilatation (EDVD) in patients
£ e of the experimental group after 6
. _ £ months of intensive supportive
: 0.68 0.70 0.69 o7 0,69 o7 therapy to (4.75 + 0.41) % (t=8.45;
© 0s 072 p<0.001) has been established. At
07 the same time, the study of these

0 A , _ _ 068 indices of patients from the index

control group  index group index group  experimental experimental . . . . -

before after treatment group before  group after group |nd|CateS an InSIinflcant

treatment treatment  treatment improvement of EIVD after half a

[ — IMC year of background supportive

therapy. Thus, a combination of

bifurcation of general and internal carotid arter@n the right and left sides in patientsmﬂum”aSt and quercetm' which

suffering from COPD in an exacerbation phase aceiigpl with SCAD before and after theP0SS€SS  anti-inflammatory  and
treatment: * — statistical significance of the difnce between the indices in the experimentalntioxidant properties, considerably

group before and after the treatment: *p<(.05); ** — (<0.01); *** — (p<0.001);® — : .
statistical significance of the difference betwélea indices in the index group before anémproveS the endothelial function

after the treatmens — (p<0.05); e — (p<0.01);0 0@ — (><0.001);m — statistical significance Of peripheral arteries.
of the difference between the indices in the expenital and index groups after the treatment: With further study of the
m — (p<0.05);mm — (p<0.01);mmm — (p<0.001). .

structural and functional state of
vessels in the region of bifurcation of general amtdrnal carotid arteries on the right and leftes,
differences in the indices of structural changegsedding on the choice of therapy have been revealed

(fig. 1).

Fig. 1. Indices of the structural and functionatstof vessels in the region of

123



| SSN 2079-8334. Ceim meouyunu ma oionocii. 2019. Ne 1 (67)

Thus, in patients of the index group after six rhgndf the background therapy, IMC index has
appeared to be only 1.06 times lower than the idate and has not reached the level of the AHPpgrou
(t=0.15; p>0.1). The IMC index for patients in #gerimental group has reached (0.75 + 0.18) mngiwh
is considerably lower than the index before treatnfe=0.31; p>0.1). In patients of the index grabp
index of Rl has reached (0.69 + 0.01) c.u. (corieeat unit), which is 1.04 times higher than in thidP
group (t=0.71; p>0.1), while in the experimentaduyp, the data has showed a significant decreattein
RIto (0.69 +0.02) c.u. (t=2.12; p<0.05). The \wabf pulsation index in patients of the study gapthe
onset of inpatient treatment was higher than therobvalues, while in six months of supportive reqzy
a decreasing tendency of this index (t=1.77; p<iiihe index group has been observed as wellas th
experimental group has revealed significant chan@e2.91; p<0.05). On admission to inpatient
department, a decrease in the level of NO meta&saiit the serum indicated a significant malfunctdn
NO metabolism in patients from both groups (table 2

Table 2
Mean values of NO metabolite indices (umol/l) in g#ents suffering from COPD of the 3¢ severity level
in an exacerbation phase accompanied with SCAD SE#f the 1st— 2nd FC before and after the treatment

Patients with combined CPP (cardiorespiratory dathg, (n=44)

Time of investigation Cor}tr:cilzgsr)oup, Index group,n=26 Experimental group,(n=18)
Before treatmen After treatmen Before treatment  tedreatment
After 6 months of | 5 515 4 8.22+0.98 8.95+1.26 8.22+0.98 10.3541.89
inpatient treatment

Note: statistical validity of the difference betwaadex values: * — of the index group before aftdrahe treatment: * -p£0.05); **
— (p<0.01); *** — (p<0.001);e — of the experimental group before and after thatinente — (p<0.05);ee — (p<0.01);eee — (p<0.001);m — Of
the index and experimental groups after the treatnme— (p<0.05);mm — (p<0.01); mmm — (p<0.001);A — of the AHP and index groupA:—
(p<0.05);AA — (p<0.01);AAA — (p<0.001); ° — of the AHP and experimental groups(<0.05); ®© —§<0.01); °®° —{<0.001).

According to the data analysis of Table 2, admiat&in of intensive supportive therapy in six
months has proved that the concentration of NO Inaditas in the blood has increased in 1.3 timesoup
the level of (10.35 + 1.89) umol/l /I (t=1.00; p2Y.while in patients of the index group, the ageraalues
of the content of NO metabolites in the serum Haevelly reached (8.95 + 1.26) umol/l. Thus, the afse
roflumilast and quercetin in the complex therapy aatimulating effect on the synthesis of NO itigueis
with COPD of the 3rd severity level in an exacadraphase accompanied with SCAD SEA of the-1st
2nd FC and is an effective combination of druggherrecovery of its metabolism.

I mssion

The combination of roflumilast and quercetin in tt@mplex therapy for patients with severe
COPD in an exacerbation phase accompanied by SG&d the 1st — 2nd FC improves endothelial
function, restores the structure of peripheral gssand promotes the normalization of NO synthesis.
the same time, clinical potential of the complesrépy for patients with COPD in an exacerbationspha
combined with SCAD requires further study withire thhamework of specially planned clinical trials as
well as in routine clinical practice.

Prospects for further research are as follows: there good reasons to study the effects of this damgbination on the
inflammatory marker profile, endothelial functiohperipheral and coronary arteries in patients MEBOPD in an exacerbation
phase accompanied by SCAD.
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HNATOTEHETUYHI EQEKTH B JIIKYBAHHI
MNOEAHAHOI KAPAIO-PECIIIPATOPHOI

MATOJIOr I
SAummmn P.IL, Tepuy ILP., dinymko O.M.,
Manosanx O.A.
BuBueHHS MOMJIMBOCTI MEIMKAMEHTO3HOI KOpeKmii
enporemianbioi  auchynkuii  (EXf), cTpyKTypHHX 3MiH

nepuepUyHUX apTepii Ta CHUHTE3Yy KIHLEBUX MPOIYKTIB
MeTabodi3My  OKCHIY a30Ty IUIIXOM  3aCTOCYBaHHS
KoMOiHaUii podayMijgacTy i KBeplLeTHHY y ckiadi 6a30Boi
tepamii. Ha Bigminy Bix 6a30B01, 3aCTOCYBaHHS KOMILUIEKCHOT
Tepamii CympoBOJKYBaJIocss 4epe3 6 MiCAIB BipOTiTHUM
30LIBIICHASIM II0YaTKOBOI ImmBHAKOcTI Ha 18,76 % Bix
(0,61+0,04) m/c nmo (0,75%0,04) m/c (t=2,47; p<0,05)Ta
BIPOTITHUM 3MEHIICHHSIM BHUXIJHOTO JiaMeTpy IUIeYOBOL
aprepii mo (3,74+0,28)mm (t=2,49; p<0,05.ITpusHaucHHs
KOMIUIEKCHOT Teparii uepe3 6 MicsLiB 3aCBIIYMIO 3pOCTaHHS
KOHIeHTpauil B kpoBi Mmerabomitis OA B 1,3 pasa no
(10,35+1,89) mkmosb/n  (t=1,00; p>0,1) npu HOpmi
(12,05£2,11)mxmonb/i1. 3acTOCYBaHHS KOMILUIEKCHOT Tepartii
y XBOPHX Ha XpOHiYHE 0OCTPYKTHBHE 3aXBOPIOBAHHSI JICTCHb
(XO3JI) Bakkoro cryrneHs y (asi 3arocTpeHHs 3a HOEAHAHHS
31 cTabUIBbHOIO IMIEMIYHOI0 XBOpOOOIO cepust CcTabinbHa
crenokapaisi Hanpyru (CIXC CCH) I-II ®K cnpuse
BIZIHOBJICHHIO  eHxoTenmianbHOi  QyHKIil,  momimirye
CTPYKTYpHI ~ 3MiHM mnepupepudHuX aprepii 1 Mae
crumyorounii edekt Ha cuHTe3 OA.

Kawuosi cioBa: crabinpHa imemiyHa XBOopoba cepris,
XpOHIUHE 00CTPYKTHBHE 3aXBOPIOBAHHS JICTCHB,
eHJOTeNaIbHa TUCHYHKIIIS, OKCHIAHTHUH CTpec.

Crarrs Hagivinoma 13.09.18p.

MATOT'EHETUYECKHUE D®®PEKTHI B JEYEHUU
COYETAHHOM KAPJIMO-PECHUPATOPHOM
MMATOJOIrUn
Suymmn P.A., Tepuy ILP., Tuaymxo O.H.,
Manosan O.A.

VI3ydeHHe BO3MOXKHOCTH MEIHKaMEHTO3HOH KOPPEKLHU
9HAOTEIHATIBHON AUCHYHKLHMH, CTPYKTYPHBIX H3MCHCHHUIH
nepudepuuecKux apTepuil U CHUHTE3a KOHCYHBIX INPOJYKTOB
MeTaboM3Ma OKCHIA a30Ta MyTeM NPUMEHEHUs KOMOWHALUH
podaymunacta U KBepLeTHHA B cocTaBe 0a30oBoil Tepamuu. B
oTiAM4YMe OT 0a30BOH, MPUMEHEHHE KOMIUIEKCHOH Tepamnuu
COIIPOBOK/IATIOCH 4Yepe3 6 MecsleB BEpOSTHBIM YBEIHYCHHEM
HavyaapHOU ckopoctu Ha 18,76%ot (0,61 + 0,04M / ¢ no (0,75
+0,04)m /¢ (t = 2,47; p <0,05)1 BO3MOKHBIM YMECHBIIICHHEM
HCXOJHOTO JHaMerpa ruiedeBoii aprepuu 1o (3,74 £ 0,28Mwm (t
= 2,49; p <0,05Ha3Ha4yeHne KOMIUICKCHO# Tepanuu uepe3 6
MECSLEB T10Ka3aJI0 POCT KOHIEHTPALMU B KPOBH METa0OJIMUTOB
okcupa azora B 1,3pasa mo (10,35 + 1,89 Mkmons / 1 (t = 1,00;
p> 0,1) npu wopme (12,05 + 2,11)Mkmoins / 1. pUMEHEHHE
KOMIUICKCHOI ~Tepanmuu y OOJBHBIX Ha XPOHHYECKYIO
O0OCTPYKTHUBHYIO OOJIE3Hb JIETKUX TSDKENIOH creneHn B (ase
000CTpEeHHs MPU COYETAHHH CO CTAOHJIBHOH HIIEMHYECKOMH
0O0JIe3HBIO Cepala, CTaOWIbHAs CTCHOKap s HanpspkeHus |-11
®K  cmocoOCTByeT  BOCCTAHOBICHHIO  SHIOTENUAIBHON
byHKIMH, yaIy4LIaer CTPYKTYpHbIE U3MCHEHUS
nepudepruuecknx apTepuil 1 UMeeT CTUMYIHpYIoNHid dddexT
Ha CUHTE3 OKCHJ a30Ta.

KitoueBble ciioBa: craluibHas HIIeMHYecKash OOJE3Hb
cep/ua, XpOHHYECKHE OOCTPYKTHUBHBIC 3a00JICBaHMS JIETKHX,
SHAOTeHabHAs TUCYHKIMS, OKCHIAHTHBI cTpecc.

Penensenr Karepenuyk LII.

125



