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TIME FOR RADICAL CHANGE OF UNIVERSAL MYOCARDIAL
INFARCTION DEFINITION HAS ARRIVED YESTERDAY
Yabluchanskiy M. 1.1, Yabluchanskiy A. M.2

V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
2 University of Oklahoma, Oklahoma, USA

In this manuscript, we discuss a previously introduced definition of the myocardial infarction (Ml), and
propose to redefine it so it is not limited just to “a necrosis in the setting of myocardial ischemia”, which we
think is the case only in the deceased individuals that died during the first few hours from the Ml onset, but to
include a broader description of the acute aseptic coronarogenic inflammation of the cardiac muscle. We
suggest that the outcome of the MI to a large extant depends on the synchronization of the necrotic and
reparative processes and that their desynchronization ultimately results in the development of MI
complications. A better understanding of the MI and the use of appropriate definition is warranted for a
development of new therapeutic targets.

KEY WORDS: myocardial infarction, inflammation

YAC PAJJUKAJIBHOI 3MIHU YHIBEPCAJIBHOI TE®IHIIIT
THO®APKTY MIOKAPJIA HACTYIIUB YUOPA

N 1 N 2
HAonyuancokun M. 1.°, Aonyuancokuin A. M.
! XapkiBcokuit Hanionansauit yaisepenter iveni B. H. Kapasina, m. Xapkis, Ykpaina
2 .
VuiBepcurer Oknaxomu, Oxiaxoma, CIIIA

[MigitimaeTbcst TUTaHHS BHU3HA4YeHHS iH(MapkTy Miokapna (IM). 3BepraeThcs yBara Ha IOMHIIKOBY
nedinimiro IM sx Hekpo3y B 30HI imeMii ceprieBoro M’s3a. Taki BUIMAIKHA MOKYTh MaTH Miclle Y 0OMekeHOT
YaCTHHM TOMEpJIMX, NMPUYOMY B mepiui rogmHu IM, Komu 3amajeHHs B 30HI iH(MapKTy mie NMOBHICTIO He
po3BmiIocs. IM Mae MOCTYNFOBATHCS SK TOCTPE KOPOHAPOI'eHHE aceNTHYHE 3alalieHHs CepLEeBOro M’si3a B 30HI
HOPYIICHOT0 KOPOHAPHOTO KPOBOOOIry. YMOBOK HOro HEYCKIAQJAHEHOTO BHUTOKY € CHHXPOHI3awis
HEKPOTUYHHX 1 pernapaTHBHUX NPOLECIB 1 YCKIaIHSHHS PO3BHBAIOTHCA NPH IX JecHHXpoHizawii. [IpaBuibpHa
nedinimis IM HeoOXiqHa A1 HOTO KPamoro po3yMiHHS i pO3pOOKH e(eKTUBHUX TePAIIeBTUIHUX ITiIXOIiB.

K/TIO490BI C/IOBA: iadapkT Miokapa, 3amaieHHs

BPEMSI PAJIMKAJIBHOI'O U3BMEHEHMSI YHUBEPCAJIbHOM JE®UHUIIUA
NH®APKTA MUOKAPIA HACTYIINJIO BUEPA

. 1 - 2
HAonyuanckun H. H.”, Aonyvwanckui A. H.
1 o o
XapbKOBCKUI HallMOHAIbHBIN yHUBepcuTeT uMeHu B. H. Kapasuna, r. XapbskoB, YkpanHa
2
VYuusepcurer Oknaxomsl, Oxnaxoma, CIIA

[Nogunmaetcst Bonpoc ompeneneHus: uHpapkra muokapaa (MM). Obpamjaercs BHUMaHHE Ha JIOKHYIO
neuannuio UM kak Hekpo3a B 30HE WIIEMHH CEpAEYHONW MBI Takue ciydan MOTYT UMETh MECTO B
OTpaHMYEHHOI YacTH yMEepIIHMX, NpuYeM B IepBble yachkl MM, korma BocmajeHue B 30HE MH(papKTa ere
HNOJHOCTBIO HE pa3BUI0Ch. IM ecTb 0cTpo€ KOPOHAPOTE€HHBIX ACENTUYECKOE BOCIAICHUE CEPACUYHON MBIIIIIBI
B 30HE HapyIICHHOTO KOPOHApHOTO KPOBOOOpalIeHHs. Y CIOBHEM €ro HEOCIOXHEHHOTO HCXOZa SBISETCS
CHHXPOHHM3aLMsl HEKPOTHYECKUX M pENapaTUBHBIX IIPOIIECCOB M OCIOXKHEHHs pa3BHBAIOTCA IIPU HX
necunxponnzanuu. [IpasunbHas nedunnims UM HeoOXonumMa It €ro JIydIlero MoHUMaHHs U pa3paboTKu
3¢ HEKTUBHBIX TEPANEBTUYECKHUX MTOIX0JIOB.

K/IFIOYEBBIE C/IOBA: nHdapKT MHOKapAa, BOCTIaIEHHE

© Yabluchanskiy M. 1., Yabluchanskiy A. M.,
2017 5
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In 2000, the First Global myocardial
infarction (MI) Task Force presented a new
definition of MI in which any necrosis in the
setting of myocardial ischemia was labelled as
MI. This definition was carried over and
introduced again in 2007 and in 2012 [1-4].

We believe that this definition can be
partially applied to deceased patients and only
to those who died during the first hours after Ml
before the inflammation in the MI zone has
fully developed.

We define MI as an acute coronarogenous
aseptic inflammation in the part of a cardiac
wall with disrupted coronary circulation.
Damage to any part of the body triggers a
universal inflammatory response, the very same
mechanism that is taking place in the M1 setting
[1, 5]

The inflammation that develops in the Ml
zone is aseptic and alterative, and unites both
necrotic (the key role belongs to bone marrow
granulocytic leukocytes) and reparative (the key
role belongs to bone marrow agranulocytic
leukocytes) processes.

The most favorable course for the Ml is the
inflammatory process that develops without any
complications, necessary environment for
which includes synchronization of necrotic and

REFERENCES

reparative processes to preserve integrity
strength of myocardium in the MI zone with a
subsequent formation of fibrotic scar to replace
damaged and necrotized tissues [5].

A positive outcome of MI to a large extent
depends on the adequate stress responses (also
known as eustress).

The major cause of complications in the Ml
healing is distress (hyperreactive, hyporeactive,
or intermittent).

The mechanism of complications,
irrespective of a distress type, always remains
the same — a desynchronization of necrotic and
reparative processes, which leads to a large
spectrum of complications, the very first of
which is weakening of cardiac wall in the Ml
zone.

These complications, in many cases, result
in cardiac aneurysms and cardiac wall ruptures
that develop early in the state of hyperreactive
distress and/or when MI covers large areas [5—
6].

Therefore, understanding of the MI as an
acute coronarogenous aseptic inflammation in
the cardiac wall is extremely important for a
better understanding of the disease and may
provide new therapeutic approaches.
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DEVELOPMENT AND PROGRESSION OF OBESITY IN PATIENTS
WITH CORONARY HEART DISEASE: EMPHASIS ON LEPTIN
GENE POLYMORPHISM (Arg223Gin)

Kravchun P. G., Kadykova O. 1., Zalyubovs'ka O. I., Shumova N. V.
Kharkiv National Medical University, Kharkiv, Ukraine

The article assesses the contribution of leptin gene polymorphism (Arg223GIn) in the development and
progression of obesity in patients with coronary heart disease. 222 patients with coronary heart disease and
obesity were surveyed. The study of leptin gene polymorphic locus Arg223GlIn was performed by polymerase
chain reaction of all examined patients. G allele and G/G genotype of the leptin gene polymorphism
(Arg223GIn) are more common among the patients with coronary heart disease and obesity and the frequency
of their detection increases with the growth of the degree of obesity.

KEY WORDS: leptin gene polymorphism, obesity, coronary heart disease

PO3BHUTOK TA ITPOI'PECYBAHHS OKUPIHHSA Y XBOPUX HA INEMIYHY XBOPOBY
CEPLISA: AKHEHT HA ITIOJIIMOP®I3M I'EHA JIEIITUHY (Arg223Gln)

Kpageuyn II. I'., Kaodukoea O. L., 3anwéoscvka O. L., Illymoea H. B.
XapkiBChbKUH HalliOHAILHUN MEIMYHUIT YHIBEPCUTET, M. XapKiB, YKpaiHa

VY crarTi omiHEHO BHECOK moniMopdizMy rera jentuHy (Arg223Gln) y po3BHTOK i TporpecyBaHHS
OKHPIHHS y XBOPHX Ha iMeMidHy XBOpoOy cepirs. O0ctexeno 222 XBOpUX HA iMIEMIYHY XBOpoOy ceprsd i
oxupinaa. [ocmimkerHs noximopdroro mokycy Arg223Gln reHa JenTHHY HPOBOIIIN METOIOM
moJIiMepa3Hoi JIAHIIOTOBOT peakiii BciM 00cTesxkeHUM XBopuM. Cepell XBOpUX Ha iMeMidHy XBOpOOy cepis i
OXHUpiHHA dYactimie 3yctpidarotees anens G 1 G/G reHotun monimopdizmy reHa nentuHy (Arg223Gln),
NPUYOMY 4acTOTa iX BUSBJICHHS 301IbIIYETHCS BiAOBIIHO 3pDOCTAHHIO CTYICHS 0OKUPIHHSL.

K/TIO490BI CJIOBA: nonimMop(di3M reHa JISNTHHY, OKUPIHHS, iIIeMidyHa XBOpPO0Oa cepIis

PA3BUTHUE U IPOTPECCUPOBAHME OKUPEHMS Y BOJIbHBIX HITEMAYECKOM
BOJIE3HBIO CEPAIIA: AKHEHT HA IIOJIMMOP®U3M I'EHA JIEIITUHA (Arg223Gln)

Kpaesuyn II. I'., Kaovikoea O. H., 3antoboeckan E. U., Illymoea H. B.
XapbKOBCKHUI HALIMOHAJIbHBIA MEIUIIMHCKUI YHUBEPCUTET, T. XapbKoB, Y KpanHa

B craree oneneno Bkiaa nonuMopdusma reHa yientuHa (Arg223Gln) B pa3BuTHE U NPOrpecCUpOBaHHE
OXXUpEeHHsI Y OOJNBHBIX HIIeMHUecKoi Oone3Hpro cepama. OOcnenoBaHo 222 OOMBHBIX HINIEMUYECKOM
Gome3nplo cepama u oxupeHueM. OrmpeneneHne noiauMmopdHoro mokyca Arg223GIn rema menTHHA
MPOBOJVIIA METOJIOM TMOJIMMEPA3HON IIETTHON PeakIuu BCeM OO0CIIeOBaHHBIM OOJbHBIM. Cpemu OOMbHBIX
WIIeMHYECKO OOJIE3HBIO Cep/illa U OXKUpeHHeM darie Berpevancs awienb G u G/G reHotun noaumophuzma
rera nentuHa (Arg223Gln), mpryem 9acToTa WX BBISBICHUS YBEIMYHBAJIACH COOTBETCTBEHHO YBEIHMUYCHHIO
CTETIEH! 0XKHPEHUSI.

K/ITIOYEBBIE C/IOBA: nonumopdu3M IreHa JIeNTHHA, 0)KUPEHNE, HIIIeMUYIecKas O0Ie3Hb cepma

infectious epidemic. Up to present, the obesity
INTRODUCTION pathogenesis causes debate among scientists.

Obesity is one of the most pressing health  However, after the discovery of leptin the
and social problems, which is characterized by = number of studies dealing with the problem
the world health organization as a non- increases. In addition, leptin significantly

© Kravchun P. G., Kadykova O. I.,
Zalyubovs'ka O. I., Shumova N. V., 2017 7
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influences on the atherosclerotic process, the
harbingers of which is obesity [1].

Today, the interest of scientists is confined
to the definition of the pathogenetic role of gene
polymorphisms, especially in the context of
combined course of coronary heart disease
(CHD) and obesity.

The results of studies examining the
influence of leptin gene polymorphism on the
development of obesity are controversial [2-3],
and Ukrainian populations are not defined.

OBJECTIVE

The aim of the study is to evaluate the
contribution of leptin gene polymorphism
(Arg223GIn) in the development and
progression of obesity in patients with
coronary heart disease in the Ukrainian
population.

MATERIALS AND METHODS

With the purpose to study the problem the
comprehensive examination of 222 patients
with coronary artery disease and obesity was
carried. The patients included were treated in
the Cardiology Department of the Kharkiv
Clinical hospital Ne 27, which is the basic
medical institution of Internal Medicine Ne 2
and Clinical Immunology and Allergology of
Kharkiv National Medical University of
Ministry of Health of Ukraine. The comparison
group consisted of 115 CHD patients with
normal body weight. The control group
consisted of 35 practically healthy people.
Additionally, patients of IHD and obesity were
divided into subgroups depending on the degree
of the last: the first subgroup consisted of 80
patients with obesity of the 1-st degree, the
second group consisted of 71 patients with
obesity of the 2-nd degree, the third — 71
patients with obesity of the 3-d degree. Groups
were matched in accordance age and sex. The

study excluded patients with  severe
concomitant pathology of the respiratory
system, digestive system, Kkidneys and

individuals with cancer.

The diagnosis was established in accordance
with the applicable orders of the Ministry of
Health of Ukraine.

All patients were undergone general clinical
and instrumental examination. For the

characteristics of obesity body mass index
(BMI) (Quetelet index), which was calculated
with the formula: weight (kg)/height (m2), was
determined.

The study of leptin gene polymorphic locus
Arg223GIn was performed by polymerase chain
reaction with electrophoresis detection of the
results using sets of reagents «<SNP-EXPRESS»
produced by NPF «Ltah» (RF). Extraction of
DNA from whole blood was performed using a
reagent «DNA-Express-blood» produced by
NPF «Ltah» (Russian Federation) according to
the instructions. The correctness of the
distribution of genotypes was determined under
Hardy-Weinberg equilibrium (pi2 + 2 pipj + pj2
=1). In accordance with the Helsinki
Declaration, all patients were informed about
the clinical trial and gave consent for
determination of polymorphism of the studied
gene.

Statistical data processing was performed
using Statistica package, version 6.0. For
comparison of the frequency distribution of
alleles and genotypes between groups 2
Pearson and Fisher criteria were used. To
determine the relative risk odds ratio (OR) was
calculated. As the lack of association VSH=1
was considered; as a positive association —
VSH > 1; negative association of allele or
genotype with the disease (low disease risk)
VSH <1 was considered. Confidence interval
(CI) is an interval of values within which with
95 % probability the predictive value of VSH
presents. Statistically significant differences
were considered at p < 0.05 were considered.

RESULTS AND DISCUSSION

The development of obesity in patients
with coronary artery disease in the Ukrainian
population was connected due to the results of
our study with G allele and G/G genotype leptin
gene polymorphism (Arg223GIn) (Table. 1).

The presence of G allele and G/G
genotype of the leptin gene polymorphism
(Arg223GIn) in CHD patients was associated
with the development of obesity, respectively
(OR = 1,70, 95 % CI = [1,26-2,31], y2=11.8,
p <0.05) and (OR = 2,77; 95% CI = [1,50—
5,12], x2=10.,9; p < 0.05).
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Table 1

The value of G allele and G/G genotype of leptin gene polymorphism (Arg223GIn)
in the development of obesity in CHD patients

Genetic markers

OSH (95 % CI)

The G Allele of

1,70 (1,26-2,31)

¥*=11,8;p <0,05

Genotype of G/G

2,77 (1,50-5,12)

x> =10,9; p < 0,05

We carried out the determination of the
frequency of alleles and genotypes of leptin
gene polymorphism (Arg223GlIn) depending on
BMI in patients with CHD and obesity based on
the previous data (tab. 2).

32 patients with coronary artery disease and
obesity of the 1-st degree were carriers of A
allele, that was equal to 40 %, G allele — 48
patients (60 %). A/A genotypes, G/A and G/G
genotypes had 18 (22,5 %), 30 (37,5 %) and 32
(40 %) patients with CHD and obesity of the
1-st degree accordingly. In the group of patients
with obesity of the 2-nd degree the following
frequency distribution of alleles and genotypes
of leptin gene polymorphism (Arg223GIn) took
place: 23 people, that is worth to 32.39 %, were
the carriers of A allele, 48 patients (67,61 %) —
G allele; 13 (18,31 %), 24 (33,80 %) and 34
(47,89 %) respectively had A/A, G/A and G/G

genotypes. In the group of patients with
combined CAD and obesity of the 3-d degree
16 patients (22,54 %) were carriers of A allele:
55 people (of 77.46 %) - G allele; 8 (11,28 %),
25 (35,2 %) and 38 (of 53.52 %) — A/A, G/A
and G/G genotypes, respectively.

17,46 % and 9,85% more patients with
CHD and obesity of the 3-d degree were
carriers of the G allele in comparison with
patients of the groups 1 and 2, as A allele ,
conversely, was more common in individuals
with obesity of the 1-st and 2-nd degree. G/G
Genotype was significantly more prevalent in
patients with coronary artery disease and
obesity of the 3-d degree on 13.52 % and
5,63 %, and A/A genotype — less on 11.22 % of
7.03 %, compared to patients with obesity 1-st
and 2-nd degree, respectively.

Table 2

Frequency of alleles and genotypes of leptin gene polymorphism (Arg223Gin)
depending on BMI in patients with CHD and obesity

Genetic markers Obesi%r/ocl:fp tﬁe 1-st Obesi?;%:‘ﬂﬁe 2-nd Obesg[;/ocl)jg ti31e 3-d
group 1 degree (n = 80) degree (n=71) degree (n=71)
Allele A 32 (40 %) 23 (32,39 %)* 16 (22,54 %)*#
Allele G 48 (60 %) 48 (67,61 %)* 55 (77,46 %)*#

Genotype A/A 18 (22,5 %) 13 (18,31 %) 8 (11,28 %)*
Genotype G/A 30 (37,5 %) 24 (33,80 %) 25 (35,2 %)
Genotype G/G 32 (40 %) 34 (47,89 %)* 38 (53,52 %)*#

Thus, G allele and G/G genotype of the
leptin gene polymorphism of (Arg223GlIn) are
more common among the patients with
coronary artery disease and obesity, and the
frequency of their detection increases with the
growth of BMI in the Ukrainian population.

These data match the results obtained by
V. S. Mattevi et al. in 2002 [4] in the Brazilian

population, A. Portoles et al in 2006 [5] in the
Spanish population, Y.Y.Yako in 2012. [6]
among the people of Africa, proves, that the
carriage of this genotype is associated with the
development of obesity. However, in the
studies of T. Gotoda et al [7] in the British
population, A. Constantin etal. [8] and the
results of the meta-analysis, performed by
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M. Neo etal. [9] in romanes, these linkages
were not obtained. Moreover, N. Yiannakouris
etal. in 2001 found that homozygote is more
dominant than 223 R allele among people with
normal body weight significantly than in
patients with overweight and obesity [10].
Research results are contradictory and require
further research.

CONCLUSIONS

G allele and G/G genotype of leptin gene
polymorphism (Arg223GIn) were associated

with the development of obesity in CHD
patients, and the frequency of their detection
increases with the growth of BMI in the
Ukrainian population.

PROSPECTS FOR FUTURE STUDIES

Given the urgency of the comorbid
pathology problem further research should be
directed towards the study of other associations
of gene polymorphisms with the development
and progression of cardiovascular diseases and
obesity.
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TYPES OF IMMUNE RESPONSE FOR VARIOUS ESTHTEIN-BARR
FORMS OF VIRAL INFECTION

Lyadova T. I.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

In 321 patients with different forms of EBV infection in the age range from 19 to 57 years (mean age 33,1
+ 11,7 years) different types of immune response were isolated and studied. All participants in the study were
divided into groups of comparable sex and age: patients with infectious mononucleosis (n = 138); patients
with various forms of chronic EBV infection (n = 183); clinically healthy volunteers (n = 20). During the
study all ethical norms were observed in accordance with international and Ukrainian protocols. Clinical
examination of patients and healthy volunteers included examining complaints, an epidemiological history, a
history of illness and life, an objective examination, instrumental and laboratory studies in dynamics.
Statistical processing of the results of the study was carried out by parametric and nonparametric methods
using the program Statistika 6.0, for each variational series, the absolute values (n), the arithmetic mean (M),
the mean error of the arithmetic mean (m) were calculated. It was found that patients with different forms of
EBV infection have a reliable cytokine imbalance. Four main types of immune response were identified:
normoreactive, dissociative, hyporeactive and hyperreactive. The revealed types of immune response testify
to inadequate cellular-humoral reactivity of the organism in conditions of prolonged persistence of EBV,
which is manifested by a tendency to suppress cell-mediated and enhancing humoral mechanisms of the
immune response and is reflected in the clinical and biochemical manifestations of the disease and leads to a
protracted undulating course of the disease.

KEY WORDS: Epstein-Barr virus, types of immune response, course of the disease

TUNX IMYHHOI BIINOBIAI ITPHA PI3HUX ®OPMAX
ENIITEAHA-BAPP BIPYCHOI IHOEKIIIi

JMaoosa T. 1.
XapkiBChKUIT HallioHANEHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. Xapkis, Ykpaina

Ha 321 nauienTi 3 pisaumu popmamu BEB-indexkuii y BikoBoMy nianasoni Bij 19 1o 57 pokiB (cepenHiii
Bik 33,1 £ 11,7 pokiB) Oyau BUIiIEH] i BUBYEHI Pi3HI TUIH IMyHHOI BifmoBini. Bei yuacHUKM TOCHiIKEHHS
OyJu po3xineHi Ha 3iCTaBHI 3a CTATTIO Ta BIKOM TIPYINH: MallieHTH 3 iHQEKIIHHUI MOHOHYKIeo3 (n = 138);
nauieHTy 3 pisHuMu Gopmamu xponiunoi BEB-indexuii (n = 183); kiiniuHo 310poBi go6poBoskLi (n = 20). B
X0zl poOoTH OynM AOTpUMAaHi BCi €THYHI HOPMH 3TiHO 3 MDXKHAPOJIHMMH 1 YKPaiHCBKMMH MPOTOKOJIAMH.
KiiniuHe oOOCTe)XeHHS MAali€HTIB 1 3J0pOBHX JOOPOBOJNBIIB  mepeabayaio BHUBYEHHsSI — CKapr,
eIiJIeMiOJIOTYHOTO aHaMHEe3y, aHaMHe3y 3aXBOPIOBAHHS 1 UTTS, 00'€KTUBHHUN OIJISAJ, IHCTPYMEHTAJIbHI Ta
JabopaTopHi JociimkeHHss B auHamini. CTaTHcTHuHAa 0OpoOKa pe3ysbTaTiB JOCHIIPKEHHS MPOBOANIACS
napaMeTpUYHUMH 1 HelapaMeTpUYHUX METOJaMHU 3 BUKOPHUCTAaHHsM mporpamu Statistika 6.0, st KOXKHOTO
BapialiifHOTro psiy po3paxoByBajiu abCOIOTHI 3HaYeHHs (n), cepenHe apupmernyne (M), cepeiHIO TOMHIKY
cepeanboro apudmernunoro (m). Beranosieno, mo marientd 3 pisHumu popmamu BEB-indekmii mMaroTh
JIOCTOBIpHMH NWTOKIHOBUI amcOanmanc. Byno BUAIIEHO YOTHPH OCHOBHHMX THIH IMYHHOTO pearyBaHHS:
HOPMOPEAKTIBHUHM, MiCCOIIaTiBHUM, TiMOpEakTHBHUN 1 TiNeppeakTUBHICTh. BusBieHI THUIH iMyHHOTO
pearyBaHHS CBi4aTh PO HEAAEKBATHY KIITHHHO-TYMOPAIbHOI pEaKTHBHOCTI OPTaHi3My B YMOBax TPHUBAJIOl
nepcuctennii BEDB, mo nposBiseTbCcs CXMUIBHICTIO OO NPUTHIYCHHS KIITHHHO-OIIOCEPEIKOBAHUX Ta
MOCHJICHHS TYMOPAJIbHUX MEXaHi3MiB iIMyHHOI BiNOBifi i BimoOpakaeTbcs B KIIIHIKO-010XIMIYHHX TPOSBax
XBOPOOM 1 IPU3BOANTH JI0 3aTSHKHOTO XBIIICTIOMIOHNI Tepedir 3aXBOPIOBaHHS.

K/TIOY0BI CII0OBA: Bipyc Enmreiina-bapp, Tinu iMmyHHOI BimoBifi, nepedir XxBopoou

© Lyadova T. 1., 2017
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THUITBI UIMMYHHOI'O OTBETA ITPH PA3JIMYHBIX ®OPMAX
SHIITENHA-BAPP BUPYCHOU NHO®EKIINN

Jnooga T. H.
XapbKOBCKUI HallMOHANBHBIN yHUBepcuTeT uMenu B. H. Kapasuna, r. Xapskos, YkpanHa

Ha 321 mammenTe ¢ pazmuaasiMi popmamu BOB-un(beknm B Bo3pacTHOM nuamazoHe oT 19 mo 57 mer
(cpemumii Bospact 33,1 + 11,7 ner) ObUIM BBIIENECHBI U H3YUCHBI Pa3IWYHbIC THUITHI IMMYHHOTO OTBeTa. Bce
YYaCTHHKH HCCJICOBAHUS OBUTH Pa3[eleHbl Ha COIIOCTaBHMBIE IO IOJIy M BO3PAacTy TPYIIBI: MAIUEHTHI C
WHQEKIIMOHHBIM MOHOHYKJe030M (n = 138); mamumeHTHl ¢ pasnugHBIMH (QopMamu XpoHmdeckoit BDOB-
uHdeknnn (n = 183); kmmHNYIecKH 370poBEIe 100poBoIbIE! (N = 20). B xo1e paGoTs ObLTH cOOIIONEHBI BCE
STHYECKUE HOPMBI COTJIACHO MEXIYHApOIHBIM M YKPaWMHCKUM INpoTokoiaM. KnmHudeckoe obcnemoBaHue
MAIMCHTOB M 3J0POBBIX JOOPOBOJNBLEB MNPEAYCMATPUBAIO H3YUCHHE KXKajgo0, SMUAEMHOIOTHIECKOTO
aHaMHe3a, aHaMHe3a 3a00JeBaHNUA M XKU3HM, OOBEKTUBHBIH OCMOTp, MHCTPYMEHTAJIbHBIE M Ja0OPaTOpHBIE
uccienoBanus B anHamuke. Crartuctuueckas o0paOoTka pe3ysbTaTOB MCCIEAOBAHUS POBOAMIIACH
mapaMeTPUUECKUMH M HellapaMeTpPUIeCKUMU METOJaMH C HCIIOJIb30BaHMEM mporpammbl Statistika 6.0, mms
Ka)XIOTO BapHAIlMOHHOTO psla PACcCUUTHIBAIM abCOMIOTHBIE 3Ha4deHHs (n), cpenHee apudmerndeckoe (M),
CPEZHIOI OLIMOKY CpeHero apudmeTHdeckoro (m). Y CTaHOBICHO, YTO MANMEHTHI ¢ Pa3IndHBIMEA (GOpMaMu
BOb-uH(beKkInu UMEIOT JOCTOBEPHBI MUTOKWHOBHIN AricOaniaHC. BBIJIO BBIEICHO YeTBIpE OCHOBHBEIX THIA
MMMYHHOTO pearipoBaHHs: HOPMOPEAKTHBHBIN, MHCCOLMATHUBHBIA, THIIOPEAKTUBHBIA M THIIEPPEaKTHBHBIN.
BrLsiBICeHHBIC THITBI HMMYHHOTO PEarvpoBaHUs CBHIETEIBCTBYIOT O HEaJeKBATHOHN KJIETOYHO-TYMOPAIBLHOM
PEaKTHBHOCTH OpraHW3Ma B YCIOBMAX JUIMTEIBHOW NepcucTeHIUH BOB, 4To mposBIseTCsl CKIOHHOCTBIO K
MOJABJICHUIO KJICTOYHO-OMOCPEIOBAHHBIX M YCHJICHHEM T'yMOPAJIbHBIX MEXaHH3MOB MMMYHHOTO OTBETa H
O0TOOpakaeTcsi B  KIMHUKO-OMOXMMHYECKMX TPOSBICHHUAX OOJNE3HM W TPUBOAWUT K 3aTSDKHOMY
BOJIHOOOpa3HOMY TEUCHHMIO 3a00JIEBaHUS.

K/ITIOYEBBIE CJ/IOBA: Bupyc DOmmrteiiHa-bapp, THIIBI IMMYHHOTO OTBETa, TeUCHHE OONIC3HI

certain time to avoid exposure to specific

INTRODUCTION immunoglobulins and cells of the host's

The relevance of the Epstein-Barr virus  immune system.
infection (VEB) is due to a high degree of The prognosis of the outcomes of VEB
infection of the population not only in Ukraine  infection depends on the presence and severity
but worldwide, since specific antibodies to this of  immune  dysfunction, the  genetic
virus are detected in almost 95 % of the adult  predisposition to certain VEB-associated
population. Specific tropism of VEB to diseases, as well as on the presence of a number
immunocompetent cells, systemic damage to  of external factors damaging the immune
internal organs, a wide range of clinical forms  system.
of the disease, and the absence of specific A number of studies have shown that the
prevention is the subject of research by many  predominant part of cytokines produced by Th-
scientists [1-2]. Thus, many clinical forms of 2 lymphocytes, is associated with long-term
VEB (tumor and non-tumor) have been viral persistence and chronic process, while
described, in which the virus plays the role of  activation of the Th-1 type - with spontaneous
an etiological factor: chronic active EBV  recovery from acute forms of VEB [5-7]. It is
infection; X-linked lymphoproliferative disease;  of interest to identify and study the production
nasopharyngeal carcinoma; Burkett’s lyphoma;  of basic regulatory cytokines with the
Hodgkin's disease; lymphoproliferative disease  establishment of immunological response types
[2]. in patients with VEB infection.

It has been established that VEB has a large

set of genes, which allows it to escape to a OBJECTIVE
certain extent from the human immune system. The aim of the study was to study the
In particular, VEB generates proteins — dynamics of multidirectional synthesis of

analogues of a number of human interleukins  cytokines (IL-1B, TNF-a, IL-6, IL-2, IL-4 and
and their receptors that change the immune IL-10) and to determine the types of immune
response [3-4]. In addition, VEB is highly  response for predicting the clinical course of
mutually beneficial, which allows him for a
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the disease in patients with various forms of
VEB-infection.

MATERIALS AND METHODS

The work was carried out on the basis of the
Department of General and Clinical
Immunology and Allergology of the Medical
Faculty of the V. N. Karazin Kharkiv National
University in 2009-2015.

The study involved 321 patients with VEB
infection, the average age was 33,1+11,7
years. Based on the purpose of the study, all
patients were conditionally divided into the
following groups: the first group - patients with
infectious mononucleosis (IM, n=138) with
laboratory-proven signs of primary viral
infection; the second group includes patients
with various forms of chronic VEB infection
(n=183), among them: serous meningitis
(n = 8), chronic tonsillitis (n = 32), nonspecific
lymphadenopathy (n =48), prolonged
subfebrile condition n =54), reactive arthritis
(n =16), chronic fatigue syndrome (n = 25).
The comparison group consisted of 20
clinically healthy young people with no signs of
acute or any chronic pathology, the mean age
was 24.1 + 3.2 years.

During the study, the provisions of the
Helsinki Declaration of the World Medical
Association, the ethical code of the doctor of
Ukraine were observed, in addition, all
participants received informed consent.

During the study, complaints, an
epidemiological history, a history of the disease
and life, an objective examination, instrumental
and laboratory methods of investigation, as well
as detection of the presence of atypical
mononuclear cells, detection of specific
antiviral antibodies (VCA-IgM, EA-IgM and
EBNA-IgG) in the blood serum by ELISA
(IBL, Germany) and Vector-Best (RF), the
detection of VEB DNA by polymerase chain
reaction (PCR) in the blood and saliva, the
activity of aspartic and alanine transferase
(ASAT, AIAT), lactate dehydrogenase (LDH)
and creatinine phosphate kinase (CKF),
fibrinogen in the course of the disease were
assessed. To confirm the diagnosis as a
screening express blood test for the presence of
VEB, a heterophile test was used in the Hoff-
Bauer modification (Chireshkina N. M. 1973).
In a part of the patients, serological
examinations for the herpes simplex virus type
1+2 (HSV-1 + 2), cytomegalovirus (CMV),

13
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toxoplasma, hepatitis viruses (A, B and C), HIV
were performed for differential diagnostics. For
this, anti-CMV-IgM, anti-toxo-IgM, anti-HAV-
IgM, HBsAg, anti-HBc-total and anti-HIV-1 +
2 total test systems were used.

Molecular genetic studies included the
determination of VEB replicative activity based
on detection of DNA in the blood serum by
PCR, in addition serum concentrations of the
cytokines studied were determined: I1L-1p, IL-6,
IL-6, IL-2, IL-4, IL- 10, wusing the
manufacturer's instruction with the use of a
ELISA. Technical analysis was carried out in
the clinical diagnostic laboratory of the
Kharkov Regional Clinical Infectious Diseases
Hospital and the Sinevo Medical Laboratory.

The statistical processing of the results of
the study was carried out by parametric and
nonparametric methods using the Statistika 6.0
for Windows program (Stat Soft Inc, USA) on a
PC with a Pentium Il Celeron 850 PPGA
processor. For each variational series, the
absolute values (n), the arithmetic mean (M),
the mean error of the arithmetic mean (m) were
calculated.

RESULTS AND DISCUSSION

Analysis of the dynamics of the cytokine
profile in patients with VEB showed
multidirectional changes in the synthesis of the
investigated  proinflammatory and  anti-
inflammatory cytokines, which was the basis
for the establishment of four types of immune

response: | — normoreactive type (significant
increase in  proinflammatory and  anti-
inflammatory cytokines), Il — dissociative (high
rates of pro-inflammatory cytokines
background of low values of regulatory IL-2
and anti-inflammatory  cytokines), Il —
hyporeactive (low  concentrations of

inflammatory and anti-inflammatory cytokines)
and IV — hyperreactive (high concentrations of
both pro-inflammatory and anti-inflammatory
cytokines).

Analysis of proinflammatory (IL-1p8, TNFa,
IL-6), regulatory (IL-2) and anti-inflammatory
cytokines (IL-4, IL-10) production data in
patients with IM with normoreactive type of
immune response (Fig.1) revealed reliable
increase in all the studied parameters in 5,2—7,7
times (p < 0.05) in comparison with the control
levels. This type of immune response was
detected in 17 patients (42.5 %) with IM.
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Fig. 2. Dissociative type of immune response in patients with IM

The presented results of the study with a
hyperreactive type of immune response in
patients with IM (Fig. 3) were characterized by
reliably high levels of the studied parameters in
comparison with similar parameters in patients
with normoreactive type (on average in 1,5-2
times) and control group data (on average in 8-

14

10 times) (p < 0.05). This type was detected in
22,5 % (9 patients) with 1M.

When comparing the severity and duration
of the main clinical and biochemical indices in
patients with IM with different types of immune
response, we found some differences presented
in Table 1.
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Fig. 3. Hyperreactive type of immune response in patients with IM
Table 1

The duration of individual clinical symptoms, depending on the type
of immune response in patients with M1 (n = 40)

Duration of symptoms for different types of immune response (M =+ m) days
Clinical symptoms Normoreactive type Dissociative type Hyperreactive type
n=17 n=14 n=9

General weakness 71+13 99+18% 86+1,2°
Fever 84+14 13,9+ 2,12 10,9+1,8°
Headache 58+1,7 6,4+1,8 6,2+1,3
Sleep disturbance 69+14 82+22 74+15
Nausea 48+17 57+1.2 56+1,3

Pain in the throat 54+18 69+1,7"! 6,2+15
Lymphadenopathy 10,7+1.2 18,9+1,5%? 148+1,1°
Hepatolienal syndrome 95+21 129+1,8*? 10,8+2,2
Bed-days 11,9+18 159+ 1,42 129+17

Note: 1 — p < 0.05 between normoreactive and dissociative types of immune response; 2 — p < 0.05 between
dissociative and hyperreactive types of immune response; 3 — p <0,05 between normoreactive and

hyperreactive types of immune response.

As can be seen from the presented data, in
patients with IM  with  established
normoreactive type of immune response, the
main clinical symptoms were characterized
by a shorter duration than in the patients with
dissociative type and hyperreactive type
against the background of antiviral therapy.

Thus, the general weakness in patients
with dissociative type of immune response
lasted 9,9 + 1,8 days, whereas in patients with
normoreactive and hyperreactive type — 7,1 £
13 and 8,6+1,2 days, respectively
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(p < 0.05). The duration of the fever was also
longer in patients with a dissociative type of
immune response — 13,9 + 2,1 compared with
the rates of patients with normoreactive and
hyperreactive type — 8,4 £ 1,4 and 10,9 + 1,8
days, respectively (p < 0.05). The duration of
intoxication symptoms in the form of
headache, sleep disturbances and nausea was
not statistically significant between groups
(p > 0.05). The presence of pain in the throat
was more prolonged in patients with
dissociative type of immune response 6,9 +
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1,7 days (p < 0.05) compared with those of
patients with normoreactive and
hyperreactive type — 5,4 + 1,8 and 6,2 £ 1,5
days, respectively. Significant differences
were also observed in the duration of
lymphadenopathy in  patients with a
dissociative type of immune response of 18,9
+ 1,5 days (p < 0.05) compared with the data
of the 1st and 3rd groups, with the groups
also differing among the groups reliability.
The duration of hepatolienal syndrome was
significantly higher with a dissociative type

of immune response — 12,9 + 1,8 days (p
<0.05), compared with other groups. The
length of stay of patients with MI on inpatient
treatment also was longer in patients with
dissociative type of immune response — 15,9
+ 1,4 days (p <0.05), compared to similar
data of patients with normoreactive and
hyperreactive type — 11,9+ 1,8 and 12,9+ 1,7
days, respectively.

Levels of concentrations of the studied
parameters in patients with chronic forms of
EBV infection are presented in Fig. 4 and 5.
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Fig. 4. Dissociative type of immune response in patients with HVEB infection

Thus, in patients with a dissociative type
of immune response, low production of pro-
inflammatory cytokines and regulatory IL-2
was observed, whereas levels of anti-
inflammatory IL-4 and IL-10 significantly

increased in accordance with the activity of
the process. The level of IL-4 exceeded in 5.7
times the parameters of the control group, and
IL-10 was 6 times higher than the mean
values of the control group (p < 0.05).
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Fig.5. Hypoactive type of immune response in patients with HVEB infection



Among the patients with HVEB with the
revealed hyporeactive type of immune
response, the synthesis of proinflammatory
and anti-inflammatory  cytokines  was
characterized by low concentrations, the
indices were practically within the values of

Series «Mediciney. Issue 34

the control group and did not differ
statistically (p > 0.05).

The established types of immune response
to the clinical course of HVEB are given in

Table. 2.

Table 2

The duration of the main clinical symptoms, depending on the type
of immune response in patients with HVEB (n = 80)

Duration of symptoms for different types of immune

response (M = m) days

Clinical symptoms

Hyporeactive type Dissociative type
n=233 n =47

General weakness 56+1,2 10,1+1,3*

Arthralgia, myalgia 46+0,9 8,9+1,0*
Lymphadenopathy 48+1,1 9,7+1.2*

Subfebrile condition 59+1,8 10,4 £ 1,4*
Hepatolienal syndrome 18,8+2,2 26,5+ 2,0*

Note: * - p <0.05 between the hypotreactive and dissociative type of immune response.
As can be seen from the presented data, in immunocompetent cells and their

patients with HVEB with established
hyporeactive type of immune response, the
main clinical symptoms were characterized
by a shorter duration than in the patients with
a dissociative type against the background of
antiviral therapy.

Thus, the general weakness in patients
with a dissociative type of immune response
lasted 10,1+ 1,3 days, whereas in patients
with a hyporeactive type it was 5,6 £ 1,2
days, respectively (p < 0.05). The phenomena
of arthralgia and myalgia were also less
pronounced in a group of patients with a
hyporeactive type of immune response and
were 46+09 and 8,9+10 days,
respectively. The duration of peripheral
lymphadenopathy was also lower in patients
with a hyporeactive type of immune
response: 4,8 £ 1,1, compared with data in
patients with dissociative type 9,7 + 1,2
(p<0.05). The subfebrile condition was
significantly shorter in patients with a
hyporeactive type of immune response (5,9 £
1,8 days) than in the dissociative type (10,4 +
1,4 days), (p < 0.05). Hepatolienal syndrome
was the longest clinical symptom in HVEB
patients with both hyporeactive (18,8 + 2,2
days) and dissociative (26,5 £ 2,0 days)
immune response (p < 0.05).

Despite the significant achievements of
modern medicine, many questions about the
nature of the cytokine-producing ability of
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immunopathogenetic characteristics in HVEB
infection are still unclear, and the literature
data do not contain unambiguousness and
sufficient justification.

Studies of recent years [5-7] found that
the cytokine spectrum in VEB infection
depends on the balance of the immune
response of the body. Most researchers agree
that the predominant participation of
cytokines produced by Th-2 lymphocytes is
associated with viral persistence and process
chronization, and Th-1 with spontaneous
recovery and elimination of the pathogen.

We found that in patients with VEB four
types of immune response are observed:
normoreactive, dissociative, hyporeactive and
hyperreactive. These types of immune
response testify to inadequate cellular-
humoral reactivity of the organism in
conditions of long-term persistence of EBV,
which is manifested by a tendency to
suppress  cell-mediated and enhancing
humoral mechanisms of the immune response
and is reflected in the clinical and
biochemical manifestations of the disease and
leads to a protracted undulating course of the
disease.

CONCLUSIONS

In patients with different forms of EBV
infection, there is a significant cytokine
imbalance. In patients with VEB, four types
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of immune response are observed: | —
normoreactive type (significant increase in
proinflammatory  and  anti-inflammatory
cytokines); Il —  dissociative  (high
proinflammatory  cytokines against low
values of regulatory IL-2 and anti-
inflammatory cytokines); Ill — hyporeactive
(low concentrations both pro-inflammatory
and anti-inflammatory cytokines) and 1V —
hyperreactive (high concentrations of both
pro-inflammatory and  anti-inflammatory
cytokines). The established types of immune
response testify to the inadequate cellular-
humoral reactivity of the organism under
conditions of prolonged persistence of EBV,

suppress  cell-mediated and  amplified
humoral mechanisms of the immune response
and is reflected in the clinical and
biochemical manifestations of the disease and
leads to a protracted undulating course of the
disease.

PROSPECTS FOR FUTURE STUDIES

Interesting and promising are the studies
aimed at drug correction of the revealed
disorders with established types of immune
response in patients with HVEB and studying
the influence of the latter on the outcomes of
the disease, the development of complications
and the activity of the process, which will be

which is manifested by a tendency to the subject for our further study.
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THE EFFECTIVENESS OF CHRONOTHERAPY IN HYPERTENSIVE
PATIENTS WITH AN INSUFFICIENT DEGREE OF SLEEP-TIME
SYSTOLIC BLOOD PRESSURE DECLINE

Petrenko O. V., Yabluchansky M. 1.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

Blood pressure (BP) circadian rhythm violation, manifested as an insufficient degree of its sleep-time
relative decline, is an independent cardiovascular risk factor. The main method of the correction is
chronotherapeutic approach, when at least one antihypertensive drug is taken at bedtime. However, most
researchers focus on normalizing the daily profile of systolic blood pressure (SBP) and do not pay enough
attention to changes in the daily profile of diastolic blood pressure (DBP) and blood pressure in general. The
aim of the study was to evaluate the influence of the chronotherapeutic approach on the SBP and DBP levels
and the DBP daily profile in hypertensive patients with an insufficient degree of sleep-time relative SBP
decline. The study included 12 patients with arterial hypertension (AH) with an insufficient degree of sleep-
time relative SBP decline. Participants were divided into two groups: group 1 included patients who take at
least one antihypertensive drug at bedtime, group 2 — patients who take all antihypertensive drugs in the
morning. All patients underwent 24-hour blood pressure monitoring using the computer system «Cardiosens»
(KhAIl Medica, Ukraine, with the oscillometric method of BP measuring) when enrolling in the study and
after 3 months. The type of SBP and DBP diurnal profile, the mean values of SBP, DBP and hyperbaric
indices were determined and compared between groups 1 and 2 at each visit, as well as within groups between
visits. The results showed that the SBP daily profile normalization in patients with insufficient degree of
sleep-time relative SBP decline from group 2 was achieved only in 11 % of cases, and in group 1 SBP and
DBP daily profile normalized in 1/3 patients. In some patients from group 2 SBP and DBP daily profile
converted into the overdipper type, while in group 1 overdippers did not appear at the end of the study. It was
concluded that conversion of daily DBP profile to overdipper as a consequence of bedtime drug
administration requires a review of the accepted treatment strategy.

KEY WORDS: arterial hypertension, chronotherapy, daily blood pressure profile, nondipper

E®EKTUBHICTH XPOHOTEPATIMM I'MEPTOHIYHOI XBOPOBH
Y HAOIEHTIB 3 HEAOCTATHIM CTYIHEHEM HIYHOI'O 3HUKEHHSA
CUCTOJIIYHOI'O APTEPIAJIBHOI'O TUCKY

Ilempenko O. B., Aonyuwancekun M. 1.
XapkiBChKUIT HallioHaNEHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. Xapkis, Ykpaina

[MopymenHst Jo6oBoro putMy aprepiaiibHoro Tucky (AT), 1m0 MPOSIBISIEThCS Y HEJOCTATHIN Mipi Horo
HIYHOT'O 3HWKEHHS, € He3aJIeKHUM YHHHUKOM PH3HKY CEpPIEBO-CYIMHHUX 3aXBOPIOBaHb. OCHOBHUM METO/IOM
Horo Kopekuii € XpOHOTEpaneBTUYHUI MiJIXiZ, KOJM Xoua O OJMH aHTHIINEPTEeH3MBHUH Ipenapar
npuU3HAYa€eThesl HA Hiv. OmHAK OUTBLIICTH MOCIIAHHUKIB (DOKYCYIOThCS Ha HOpMaiizallii 1000Boro mpogiiro
cucroiyHoro aprepianbHoro Tucky (CAT) 1 He IPUIUIAIOTh TOCTATHBOI yBark 3MiHaMm JI000BOTO MpOdisio
nmiactomiuaoro AT (JIAT) i AT B minomy. MeToro gochikeHHs: OyJIO OI[IHUTH BIUTMB XPOHOTEPAIIEBTUIHOTO
nigxony Ha piBeHb CAT i AT ta mo6oBuii npodine JAT y manieHTiB 3 rinepToHiuHOIO XBopobo (I'X) 3
HenocTaTHIM cryrneHeM HigHoro 3HIKeHHS CAT. ¥V mocmimpkenns ysinum 12 xBopux Ha ['X 3 HemocTaTHIM
crynereM HigHOro 3HIKeHHS CAT. YuacHuku Oynu po3aiiieHi Ha ABi TpymH: 10 rpynu 1 yBiMIUIM mamieHTH,
10 TPUIIMalOTh X04a O OAWMH TIMOTEH3WBHUII Npemapar Ha Hid, B TPYIy 2 — Hali€HTH, 10 TPUHAMaIOTh BCE
TiNOTeH3WBHI MpemapaTd BpaHli. BciM mamieHTaM mpoBommiocs goboBe MoHiTopyBaHHI AT 3
BUKOPUCTAaHHAM Komm'totepHoi cucrtemu «Kapmiocency (XAl Meanka, YkpaiHa, 3 OCHHIOMETPHIHUM
MeTonoM BUMipioBaHHS AT) Ha modaTKy JTOCTi/KeHHS Ta 4yepe3 3 Mic. BusHauamm tum mo6oBoro mpodinto
CAT i JAT, cepenni 3HauenHss CAT, JIAT Ta mNOKa3HHMKIB HaBaHT)KEHHS IiABUINEHUM THCKOM 1
MOPiBHIOBAIM MK CO00I0 B Tpymax | Ta 2 Ha KOXKHOMY BI3UTi, a TaK0XX BCEPEAHMHI TPYN MiX Bi3WTaMH.
PesynpTaTn mokazanu, mo HopMalisaiis qo6oBoro mpodino CAT y marieHTiB 3 HEIOCTATHIM CTYIIEHEM HOTO
HIYHOTO 3HIDKEHHS 3 rpynu 2 Oyno nocsrayTo nume B 11 % Bunankis, a B rpymi 1 qo6osuit mpodins CAT i
JAT sopmamizyBaBcst y 1/3 marmientiB. B rpyni 2 y ugactuni mamienTtiB mpo6osmit mpodinms CAT i JJAT
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MIepEIIIoB B TUIT OBEPINEp, B TOH Yac sIK B Tpymi | oBepainepiB 1o 3aKiHYEHHIO JOCIIIKEHHS HE BUSBUIIOCS.
3po0sieH0 BHCHOBKH, IO 3MiHa THIy no6oBoro mpodimo JIAT Ha oBepiinep sSK HaciiOK NpHU3HAYCHHS
rilOTEeH3UBHUX Ha HiY BUMArae neperisiay MpUHHATOL JTiKyBaJIbHOT CTpaTerii.

K/IFIO90BI C/IOBA: rineproHiyHa XBOpoOa, XpoHOTeparis, J1000BUi Npodinb apTepialbHOTO THCKY,
HOHJIITEp

IPPEKTUBHOCTb XPOHOTEPAIINH TUNEPTOHUYECKOM BOJIE3HA
Y MIAIIMEHTOB C HEJOCTATOYHOU CTENNIEHBIO HOYHOI'O CHUXKEHUS
CHUCTOJNYECKOI'O APTEPUAJIBHOI'O JABJIEHUSA

Ilempenko E. B., Aonyuanckui H. H.
XapbKOBCKUI HallMOHANBHBIN yHUBepcuTeT uMenu B. H. Kapasuna, r. Xapskos, YkpanHa

Hapymenune cyrognoro puTma apTepuansHoro nasieHus (AJl), mposBisromieecss B HEIOCTaTOYHOM
CTENICHW €ro HOYHOIO CHW)KEHHS, SBISIETCS HE3aBUCHMBIM (DAKTOPOM PHCKA CEPAECTHO-COCYIUCTBIX
3aboneBaHnii. OCHOBHBIM METOJIOM €r0 KOPPEKIMU SABIAETCS XPOHOTEPANICBTUYECKUH TOIXO0J, KOTAA XOTS
OBl OJWH aHTUTUIEPTEH3MBHBIM IIpenapar Ha3HadaeTcd Ha HO4b. OpHAKO OOJBIIMHCTBO HCCIENOBaTeleH
(hoxycupyroTcss Ha HOpMamu3amuu cyroyHoro mnpodmis cucrommueckoro AJl (CAMl) m He ynmensror
JOCTaTOYHOTO BHUMAHUS M3MEHEHUSIM CyTouHoro mpoduas nuactonumdeckoro AJl (JA) u ALl B memom.
Henpro uccnenoBanus ObUIO OIIEHUTH BIUSHIE XPOHOTEPAIIEBTHYECKOTO moaxoaa Ha ypoBeHs CAJl u Al u
cyrounslit npoduns JAJ] y mamumeHToB ¢ THneproHndeckoi Oone3Hpio (I'B) ¢ HemocTaTOYHOH CTENEHBIO
HouHoro cHmkenuss CAJl. B uccrnenoBanne Bonumd 12 6onbHBIX ['B ¢ HEAOCTATOUHOM CTEIEHBIO HOYHOTO
camxeHust CAJl. Y4acTHUKY ObUIH pa3/iesieHbl Ha JIBE IPYIINBL: B TPYIITY | BOILIN IMAIEHTHI, IPUHUMAIOIIHE
XOTst OBl OIWH THIIOTCH3WBHBIA IIpenapar Ha HOYb, B TPYNNy 2 — TIAIHEHTHI, NPUHUMAIOIINAEC BCE
THIIOTCH3WBHBIE TIpenapaThl yTpoM. Bcem mamueHTam NpOBOAMIOCH CyTOYHOE MOHHTOpHpoBaHme AJl c
UCIIONB30BaHUEM KOMIbIOTepHOI cucteMsl «Kapamocenc» (XAW Mennka, YkpawHa, C OCIHIUIO-
METPHIECKUM METOJ0M m3MepeHus: AJl) mpH BKIIOUCHUH B MCCIIEAOBaHUE U depe3 3 mec. Onpenensiy THIl
cyrou”oro npoduinst CAIl u JA/, cpenune 3Hauenns CAJl, JAJ] u moka3aTeneii Harpy3Kd MOBBIIICHHBIM
JaBJICHUEM M CPAaBHHBAIHM MEXIY 000 B rpynmax 1 u 2 Ha KaKAOM BH3HTE, a TAaK)KE€ BHYTPH TPYIIT MEXIY
BU3UTAaMH. Pe3ynpTaThl TOKa3amy, 4To HOpMammsanust cyrouHoro npodmrs CAJ] y mamueHToB ¢
HEJIOCTATOYHOH CTETICHBIO €r0 HOYHOTO CHIDKCHUS M3 TPYIIBI 2 OblTa JOCTUrHYyTa b B 11 % cirydaes, a B
rpymre 1 cyrounsiit npodums CAJl u JAJ] HOpMmanmm3oBancs y 1/3 mammenTtoB. B rpymme 2 y wactu
nanueHToB cyTouHblii npodmas CAJl u JJAJl mepemén B THII OBEpAHIIIEp, B TO BpeMs Kak B rpymme 1
OBEPJIUIIIEPOB 110 OKOHYAHMIO HCCIEOBaHWS HE OKa3ajgoch. CrenaHbl BBIBOJBI, YTO W3MEHEHHE THIIA
cyrouHoro npoduist JJAJ] Ha oBepauInep Kak cileACcTBHE Ha3HAYCHMS TMIIOTCH3UBHBIX IIPENapaToB Ha HOYb
TpebyeT nmepecMoTpa NMPUHSITOH JIe4eOHON CTPaTEeTHH.

K/TIOYEBBIE CJ/IOBA: runieproHndeckas 00JIe3Hb, XPOHOTEPAIH s, CYTOYHBIH POo(HIh apTepraIbHOTO
JIaBJICHNUS], HOHAUTIIIEP

night is an independent risk factor for

INTRODUCTION cardiovascular diseases [3]. According to the

With the introduction of ambulatory blood data of different authors, the frequency of
pressure monitoring (ABPM) into clinical  occurrence the «nondipper» type of BP profile
practice, the daily variability of blood pressure ~ among patients with AH is about 50 % [6-7].
(BP) and its changes become important in the The main method of correction of this
management of patients with arterial  circadian  rhythm  disruption is  the
hypertension (AH) [1-3]. The BP circadian  chronotherapeutic approach, when at least one
rhythm is considered normal, when its daily  antihypertensive drug in a full daily dose is
values exceed the night ones by 10-20 % [4]. prescribed at bedtime [8]. It is believed that the

In 1988, O'Brien and co-authors first shift of the intake of antihypertensive drugs of
showed that the violation of the BP circadian  all major groups from morning to evening time
rhythm, manifested in an insufficient degree of  allows restoring the normal daily BP rhythm in
its nightly decline, increases the risk of stroke  30-60 % of «nondippers» according to the data
in patients with AH [5]. This type of BP profile  of different authors [8-9]. However, most
was called «nondipper». Further studies researchers focus on the normalization of
conducted in this direction confirmed that an  SBP daily profile and do not pay enough
insufficient reduction in systolic BP (SBP) at
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attention to changes in diastolic blood pressure
profile [9].

OBJECTIVE

To assess the impact of the chrono-
therapeutic approach on the level of SBP and
BU3 daily profile in patients with AH with
insufficient degree of sleep-time relative SBP
decline.

MATERIALS AND METHODS

The research was carried out within the
framework of the research work
«Pharmacological and interventional
approaches to the treatment of patients with
cardiac arrhythmias, arterial hypertensiony,
state registration number 0116U000973.

In the settings of the outpatient clinic Ne 24
in Kharkiv, 44 patients with AH aged from 41
to 78 years were examined. For further analysis,
patients with an insufficient degree of sleep-
time relative SBP decline (< 10 %) according to
ABPM were selected.

The study included 12 people with the
«nondipper» type of SBP daily profile — 7
women (58 %) and 5 men (42 %). The first
stage of AH was diagnosed in 1 patient (8 %),
the second — in 8 (67 %), the third — in 3
(25 %). The first degree of AH was diagnosed
in 7 patients (58 %), the second — in 2 (17 %).
Three patients (25 %) had controlled AH, with
preserving the target values of SBP and DBP
throughout the 24  hours.  Nocturnal
hypertension was diagnosed in 9 cases (75 %).

Participants were divided into two groups.
Group 1 included 3 patients (25 %) taking at
least one antihypertensive drug at bedtime,
group 2 included 9 patients (75 %) taking all
antihypertensive drugs in the morning. To
achieve target BP levels, patients, if necessary,
underwent correction of antihypertensive
therapy — increasing the dose, replacing or
adding drugs. The regimen of antihypertensive
drugs intake was not changed.

Exclusion criteria were secondary arterial
hypertension, hemodynamically  significant
valvular heart disease, cardiomyopathy of any
origin, chronic heart failure of 11l clinical stage
or IV functional class by NYHA, any acute
conditions  (infections, trauma, operations)
during the previous 3 months, chronic diseases
in decompensated stage or exacerbation,
oncological diseases, as well as any
circumstances that make it difficult to perform
ABPM.
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All patients underwent ABPM when
included in the study — 1 visit, and after 3
months — 2 visit. The monitoring was carried
out using the computer system «Cardiosensy
(KhAI Medica, Ukraine) with an oscillometric
method of BP measurement. The monitoring
was performed in the conditions of a typical
patient day, with the preservation of domestic
physical and psychoemotional loads. The cuff
was placed on the non-dominant hand.
According to Ambulatory Blood Pressure
Monitoring International Recommendations
2013 [4], BP was measured with an interval of
15 minutes during the period of awake and
30 minutes during the sleep time. Periods of the
day and night was defined on the basis of the
patient's diary. When assessing ABPM data, in
accordance with Ambulatory Blood Pressure
Monitoring International Recommendations
2013 [4], manual data extraction was performed
— the following measurements were excluded
from the analysis: SBP > 250 or < 70 mm Hg;
DBP > 150 or < 40 mm Hg; pulse pressure >
150 or <20 mm Hg; heart rate > 200 or < 20
per minute.

The results of ABPM were excluded from
analysis in the following cases: > 30 % of
invalid measurements; absence of BP
measurements for 2 hours or more; unusual for
the patient daily activity during monitoring; a
night sleep period of less than 6 or more than
12 hours [4].

The degree of relative sleep-time BP decline
was calculated using the formula: (100 x [mean
daily BP — mean BP] / mean daily BP).

Depending on the value of this ration the
following types of daily BP profile were
defined: «dipper» - physiological decrease in
BP during the night — sleep-time relative BP
decline 10-20 %, «overdipper» — an excessive
fall in BP at night, sleep-time relative BP
decline > 20 %; «nondipper» — the lack of BP
reduction at night, sleep-time relative BP
decline < 10 %; «night-peaker» - night-time BP
more than during daily activity, sleep-time
relative BP decline < 0 [4].

The mean values of SBP, DBP and
hyperbaric indices for SBP and DBP were
determined for 24 hours and periods of day and
night and compared in groups 1 and 2 at each
visit, as well as within groups between visits.

For each ABPM parameter the arithmetic
mean (M), the median (Me), and the standard
deviation (Sd) were determined. Proportions of
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types of the daily BP profile were determined in
percent (P).

A comparison of the data obtained in groups
1 and 2 at each stage of the study was
performed using the unpaired Student's t-test
for parameters with normal distribution and the
Mann-Whitney U-test for free-distributed
parameters. Comparison of data obtained at the
beginning and at the end of the study in groups
1 and 2, and in general for all enrolled patients
was performed using paired Student's t-test for
parameters with normal distribution and
Wilcoxon signed-rank test for parameters with a
free distribution. To compare the proportions
the angular transformation method with F-test
was used.

RESULTS AND DISCUSSION

At the first visit, the mean sleep-time values
of SBP and DBP exceeded the recommended
threshold levels in both groups (Table 1), as
well as the 24-h SBP mean in group 2 and 24-h
DBP mean in group 1. The awake means of
SBP and DBP remained within the normal

range in both groups. The values of pulse
pressure (PP) exceeded the recommended levels
in both groups during all monitoring periods.
The awake, sleep-time and daily mean values of
the SBP and DBP time index (TI) were higher
than normal in both groups, and all of them in
both groups were higher at night than in
daytime. The mean values of SBP and DBP
hyperbaric index (HBI) exceeded recommended
values during all monitoring periods in both
groups.

It was noteworthy that the mean values of
SBP, PP and SBP hyperbaric indices during all
monitoring periods were higher in group 2, but
mean values of DBP and DBP hyperbaric
indices — in group 1.

The mean values of SBP and DBP sleep-
time relative BP decline did not exceed 10 % in
both groups, but were mostly reduced in group
2— both for SBP and DBP.

When comparing the studied indices of
ABPM in the awake, sleep-time and 24-h
periods no significant differences between the
groups were seen (Table 1).

Table 1
ABPM indices in groups 1 and 2, visit 1
o Patients groups
Monitoring ABPM indices groupl,n=3 group2,n=9
periods
M Me Sd M Me Sd
SBP, mm Hg 130 129 11.5 132 130 12.3
DBP, mm Hg 81 83 7.2 75 73 9.7
PP, mm Hg 49 46 9.5 56 57 7.0
24 hours SBP TI, % 45 42 29.1 52 48 27.1
DBP TI, % 44 46 28.5 29 29 22.0
SBP HBI, mmHg/h 134 89 143.0 178 146 149.8
DBP HBI, mmHg/h 97 109 84.1 68 51 63.4
SBP, mm Hg 131 130 12.1 133 128 12.8
DBP, mm Hg 82 84 6.7 77 73 10.4
PP, mm Hg 49 45 9.6 56 55 8.4
Awake SBP TI, % 40 31 31.6 45 29 30.5
DBP TI, % 40 44 28.1 24 31 25.2
SBP HBI, mm Hg/h 73 25 95.5 98 8 104.3
DBP HBI, mmHg/h 47 61 37.2 36 13 42.4
SBP, mm Hg 126 126 10.0 129 131 11.2
DBP, mm Hg 76 77 7.1 71 72 8.1
PP, mm Hg 51 48 8.3 58 60 6.2
Sleep- time SBP TI, % 53 61 27.0 65 65 29.1
DBP TI, % 51 49 29.2 45 60 27.6
SBP HBI, mm Hg/h 60 64 52.0 80 73 63.7
DBP HBI, mmHg/h 50 48 48.2 31 28 24.3
Sleep-time relative SBP decline,% 4 3 1.1 3 5 5.5
Sleep-time relative DBP decline,% 9 9 1.0 7 11 7.4

Notes: M — mean value, Me - median, Sd — standard deviation, SBP — systolic blood pressure, DBP — diastolic
blood pressure, PP — pulse pressure, Tl — time index, HBI — hyperbaric index




In group 1, all patients had a daily DBP
profile nondipper. In group 2, frequencies of the
daily DBP profiles dipper and nondipper were
approximately the same. The overdipper daily
profile at the first visit was not met in any of the
groups (Table 3).

After 3 months all patients underwent
repeated ABPM. Overall, we achieved a
reduction of all ABPM parameters the target
values of SBP and DBP for all monitoring
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periods, except sleep-time DBP values, which
have been reduced, but did not normalize.
Statistically significant differences at the level
of p < 0.05 were achieved for awake, sleep-time
and 24-h means of DBP, sleep-time SBP means
and DBP HBI. Sleep-time relative SBP and
DBP decline has improved as compared with
the initial data, but they are still did not exceed
10 % (Table. 2).

Table 2
Comparison of the main ABPM indices at visits 1 and 2
o Visits
MSQ;}SE'S”Q ABPM indices visit L, n = 12 visit2, n =12
M Me Sd M Me Sd
SBP, mm Hg 131 130 11.6 128 127 9.2
DBP, mm Hg 77 76 9.2 74 * 75 7.4
PP, mm Hg 55 56 7.9 54 54 6.5
24 hours SBP TI, % 50 45 26.4 42 38 25.8
DBP TI, % 33 33 23.3 27 22 23.4
SBP HBI, mm Hg/h 167 118 143.0 112 116 78.3
DBP HBI, mmHg/h 75 59 66.3 51 30 514
SBP, mm Hg 133 129 12.1 130 129 10.0
DBP, mm Hg 78 79 9.7 75* 76 7.8
PP, mm Hg 54 55 8.9 54 54 7.9
Awake SBP TI, % 43 30 29.4 38 25 30.3
DBP TI, % 28 23 25.7 23 19 20.8
SBP HBI, mm Hg/h 92 29 98.5 58 30 58.7
DBP HBI, mm Hg/h 39 26 39.8 27 20 23.7
SBP, mm Hg 128 129 105 | 123* | 125 9.8
DBP, mm Hg 72 73 7.9 68 * 67 8.4
PP, mm Hg 56 57 7.2 54 53 6.4
Sleep- time SBP TI, % 62 63 27.9 49 46 33.5
DBP TI, % 47 54 26.7 41 35 36.7
SBP HBI, mm Hg/h 75 69 59.3 54 60 45.8
DBP HBI, mmHg/h 36 38 30.4 25 * 8 32.2
Sleep-time relative SBP decline,% 3 4 4.7 5 6 8.2
Sleep-time relative DBP decline,% 8 10 6.4 9 11 8.9

Notes: M — mean value, Me — median, Sd — standard deviation, SBP — systolic blood pressure, DBP —
diastolic blood pressure, PP — pulse pressure, Tl — time index, HBI — hyperbaric index; * p < 0.05

At the second visit in group 1 daily and
awake SBP and DBP target values were
achieved, while sleep-time SBP and DBP
means normalization was failed, and the
average values of SBP over the night period
did not change at all (tab. 4). Changes in the
PP were insignificant — within 1-2 mm Hg.
The hyperbaric indices decreased in
comparison with the initial values, but did not
restore to normal. A statistically significant
decrease was achieved only for 24-h values of
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DBP TI at the level of p < 0.05. Awake mean
values of SBP and DBP hyperbaric indices
were able to decrease as close as possible to
the recommended standards, and sleep-time
DBP hyperbaric indices — to transfer to
borderline values. The daily SBP and DBP
profile succeeded to normalize in 1/3 patients
(Table. 3).Mean values of sleep-time relative
SBP and DBP decline decreased, to a greater
extent for SBP (Table 4).
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Table 3
BP daily profiles in groups 1 and 2 at the 2" visit
Patients groups
Type of daily BP profile groupl,n=3 group2,n=9
visit 1 visit 2 visit 1 visit 2
SBP dipper - 33 % - 11 %
nondipper
- - 100 % 67 % 100 % 78 %
night-picker
overdipper - - - 11 %
DBP dipper - 33% 56 % 56 %
nondipper
- - 100 % 67 % 44 % 33%
night-picker
overdipper - - - 11 %
Table 4
ABPM indices in groups 1 and 2, visit 2
o Patients groups
Monitoring ABPM indices groupl,n=3 group2,n=9
periods
M Me Sd M Me Sd
SBP, mm Hg 126 127 1,2 129 131 10,7
DBP, mm Hg 78 76 4.0 73! 73 7.9
PP, mm Hg 48 49 3,6 57* 55 5,8
24 hours SBP TI, % 29 78 15,1 47 49 27,9
DBP TI, % 34° 38 29,5 25 22 22,5
SBP HBI, mm Hg/h 78 37 58,1 124 128 83,7
DBP HBI, mmHg/h 67 107 66,9 46 28 49,0
SBP, mm Hg 126 58 2,5 131 130 11,3
DBP, mm Hg 80 126 3.8 74 74 8,4
PP, mm Hg 47 47 4,5 57* 55 7,2
Awake SBP TI, % 17 16 3,2 45 46 32,4
DBP TI, % 25 27 22,0 22 14 21,8
SBP HBI, mm Hg/h 19 19 9,1 71 35 62,9
DBP HBI, mmHg/h 27 28 25,3 26 19 24,7
SBP, mm Hg 126 129 8,5 122" 121 10,5
DBP, mm Hg 74 71 8,3 66 65 8.0
PP, mm Hg 52 49 5,2 55 53 6,8
Sleep- time SBP TI, % 51 67 40,7 48 43 33,6
DBP TI, % 49 52 44,0 38 12 36,4
SBP HBI, mm Hg/h 60 88 49,8 53 36 47,4
DBP HBI, mmHg/h 39 30 42,0 20 2 29,6
Sleep-time relative SBP decline, % 1 -4 8,5 7 6 7,9
Sleep-time relative DBP decline, % 8 8 6,8 10 11 9,8

Notes: M — mean value, Me — median, Sd — standard deviation, SBP — systolic blood pressure, DBP —
diastolic blood pressure, PP — pulse pressure, Tl — time index, HBI — hyperbaric index; *p < 0,05 comparing
groups 1 and 2 at visit 2, *p < 0,05 comparing visits 1 and 2 of group I, p < 0,05 comparing visits 1 and 2 of

group 2
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In group 2, at the second visit, it was
possible to reduce and achieve the target
values of SBP and DBP during all monitoring
periods, except the mean sleep-time values of
SBP. Concerning 24-h and awake values of
DBP and sleep-time SBP values a statistically
significant decrease was achieved at the level
of p<0.05. Mean sleep-time PP values
decreased in comparison with baseline, but
did not return to normal, but, on the contrary,
daily and awake PP means increased, albeit
insignificantly. Also, it was possible to
reduce the hyperbaric indices. DBP TI and
HBI, as well as SBP TI succeeded to
transferee to the borderline values during all
monitoring periods, but SBP HBI even
decreased in comparison with the baseline,
but remained high throughout the 24 hours
(Table 4). The sleep-time relative SBP and
DBP decline increased, and for DBP it was
reached the level of 10 %, which already
corresponds to the dipper type. The number
of SBP non-dippers in group 2 decreased by
22% and DBP non-dippers by 11%
(Table 3).

Thus, it was possible to achieve the target
SBP and DBP 24-h and awake means in both
groups, while sleep-time SBP and DBP mean
values were failed to normalize in group 1. In
group 2 the sleep-time SBP and DBP mean
values decreased, although we achieved
target values only for DBP (Table 4). A more
pronounced decrease in sleep-time relative
SBP and DBP decline was found in group 2.
In group 1 the 24-h SBP values were reduced
to a greater extend then in group 2.

It was notable the PP changes. In group 1,
at the second visit, there was a PP decrease in
daytime and an increase at night, in group 2,
on the contrary, an increase in daytime and a
decrease in night. When comparing the PP
levels in groups 1 and 2 on the second visit,
the differences were statistically significant at
the level of p < 0.05 (Table 4). In general, in
group 1, PP decreased compared to baseline,
and in group 2 increased.

In group 2 at the second visit it was
possible not only to reduce the main ABPM
indices, but also to achieve lower values in
comparison with group 1 (Table 4).

Sleep-time relative SBP and DBP decline
succeeded to increase and made close to
dipper profile only in group 2, while in group
1, on the contrary, it increased, aspiring to an
even more unfavorable night-picker type of
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daily BP profile. Although normalization of
the SBP and DBP daily profile was achieved
in a larger proportion of patients in group 1,
these  differences  were  statistically
insignificant (Table 3-4).

It is believed that in patients with AH, the
administration of at least one antihypertensive
drug at bedtime leads to more pronounced BP
decrease at night and contributes to the daily
profile normalization [8-9]. Hermida etal.,
2005, 2007 [10-11] provide data on the daily
SBP profile normalization in 75 % of patients
with AH in those who takes drugs at bedtime.
But it does not take into account that as a
result of antihypertensive therapy DBP is also
reduced, and this both BP indices are
important in management and prognosis in
patients with AH [12].

In our study, the normalization of SBP
daily profile in patients with an insufficient
sleep-time relative SBP decline from group 2
was achieved only in 11 % of cases. Patients
of group 1 had better results — the daily
profile of SBP and DBP was normalized in
1/3 of patients. Also, at the end of the study,
it was found that in group 2 in a part of the
patients the daily profile of both SBP and
DBP converted to the overdipper type, while
in the group 1 there were no overdippers at
the end of the study.

In accordance with these results, the
guestion of antihypertensive drugs admi-
nistration at bedtime in hypertensive patients
with SBP non-dipper profile should be
considered open, since in some cases this
leads not to normalization of the daily BP
profile, but to its transition to the overdipper
type.

The data obtained in our study show that
the  chronotherapeutic ~ approach in
management of patients with AH should not
consist in the strict antihypertensive drugs
administration at bedtime, but be based on a
thorough evaluation of the patient's
chronoprofile and the daily profile not only of
the SBP, but the DBP also.

CONCLUSIONS

1. Hypotensive therapy in patients with
AH with SBP nondipper profile irrespectively
of the medication regimen leads not only to a
decrease in BP, but also to the normalization
of its daily profile.

2. The use of antihypertensive drugs at
bedtime in such patients to a greater extent
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reduces sleep-time BP, and morning
administration — awake BP, and SBP daily
profile normalization is better in patients,
who takes antihypertensive drugs in the
morning then at bedtime.

3. Transition of diurnal DBP profile into
overdipper as a consequence of the bedtime

antihypertensive drug administration requires
revision of this treatment strategy.

PROSPECTS FOR FUTURE STUDIES

It seems advisable to study the
administrating time effects on the daily DBP
profile in hypertensive patients with an

insufficient sleep-time relative DBP decline.
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ALLELE STATUS OF ALDOSTERONE SYNTHASE (CYP11B2)
GENE POLYMORPHISM AND CARDIAC REMODELING AFTER ST
SEGMENT ELEVATION MYOCARDIAL INFARCTION

Petyunina O. V., Kopytsya M. P., Vyshnevska I. R.
Government institution «L. T. Malaya Therapy National Institute of the National Academy of medical
science of Ukraine», Kharkiv, Ukraine

Aldosterone plays an important role in the development of reparative and reactive fibrosis and cardiac
remodeling (CR) after myocardial infarction. The objective of the study is to investigate the structural and
functional parameters of the myocardium, heart rate variability (HRV), exercise intolerance, levels of sST2 in
association with polymorphism of CYP11B2 gene of aldosterone-synthase in ST-myocardial infarction
(STEMI) patients during a 6-months follow-up period. 85 STEMI patients were enrolled: 68 (80 %) male and
17 (20 %) female, mean age was 58,94 + 10,16 years. Examinations were performed twice: during 1-3 days
after PCI with infarct-related artery stenting and included clinical assessment, ultrasound diagnostic,
immunofermentative blood analyses (sST2), polymerase chain reaction in real time (polymorphism —T344C
of the CYP11B2 gene). After 6-months of observation, 57 patients were reexamined — clinical assessment,
ultrasound diagnostic, HRV were performed. CYP11B2 TT-genotype in 6 months after STEMI is associated
with a maladaptive character of after infarction remodeling.

KEY WORDS: STEMI, CYP11B2 gene polymorphism, cardiac remodeling

AJIEJIBHUI CTATYC NOJIIMOP®I3MY 'EHA CYP11B2
AJIBJOCTEPOH-CHUHTA3U TA CEPHEBE PEMOJIE/JIIOBAHHS
HICJIS IHOAPKTY MIOKAPJA 3 EJIEBAIIIEIO CETMEHTA ST

Ilemwomnina O. B., Konuuysa M. I1., Buunescoka I. P.
JHepxaBHa ycranoBa «HamionansHuit iHCTHTYT Tepamii imeHi JI. T. Manoi HamionansHOT akamemit
MEIMYHHAX HAyK YKpaiHm», M. XapkiB, Ykpaina

ANBIOCTEPOH Biflirpa€ BaXJIMBY pOJb B PO3BUTKY pENapaTMBHOTO Ta peakTUBHOro ¢idposy Ta
KapIiaJbHOTO PEMOJCIIIOBAHHS MicCisl iH(GApKTy Miokapaa. MeTow poOOTH CTaja0 BH3HAYUTH acolliarii
MOp(ODYHKIIOHATEHUX Ta 010XIMIYHMX MOKa3HHUKIB 3 PI3HUMHU T'€HOTUIIAMH TOJIMOP(HUX BapiaHTIB reHa
CYP11B2 anbAoCTepOH-CHHTa3d B JAMHAMIII CIIOCTEPEIKEHHS MPOTArOM 6 MicAiB. B JA0CipKeHHs
BKiIroueHo 85 mauientiB 3 I'IMnST, 3 Hux 68 (80 %) yonosikiB Ta 17 (20 %) *iHOK, B cepeAHbOMY Billi
58,94 + 10,16 pokiB. JlocnipKeHHS] TPOBOJMIOCH JBIYi: MPOTAroM 1-3 [Hs micisl CTEHTyBaHHs iH(apKT-
3aJexHOI apTepii Ta BKJIIOYANO KIIHIYHY OLIHKY, YJIbTPa3BYKOBY JiarHOCTHKY, IMyHO(EPMEHTHHH aHai3
sST2, mnomiMepa3Hy JaHIIOroBy peakiito mnoiiMopdizma —T344C rema CYP11B2. UYepes 6 wmicsiiiB
CIIOCTEpe)XKEHHs 10 KIIHIKM 3BEpHYJIOCh 57 Tali€HTIB, SIKMM OYyJI0O TpPOBEIEHO KIIHIYHY OLIHKY,
YIIbTPa3BYKOBY MIarHOCTHKY, MOCII/KCHHS BapiaOeabHOCTI cepieBoro purmy. IlomimMopduuii renotun TT
rena CYP11B2 acouito€eThest 3 MalibaJAaTHBHAM XapaKTEpOM PEMOJISITIOBAHHS ITiciis iH(papKTy MioKapaa.

K/TIOY0BI CII0OBA: TIMuST, nonimopdism rera CYP11B2 anprocTepoH-CHHTA3H, PEMOIETIOBAHHS
cepit

AJUIEJIBHUM CTATYC HOJIUMOP®U3MA 'EHA CYP11B2
AJIBIOCTEPOH-CUHTA3bI U PEMOJEJIMPOBAHUE CEPJILIA
MOCJIE HH®PAPKTA MAOKAPJIA C JIEBAIIMENA CETMEHTA ST

Ilemwnuna O. B., Konuya H. II., Bumunesckan U. P.
T'ocynapctBennoe yupexaenue «Hauumonanbnpiit uHCTUTYT Tepanuu umeHu JI. T. Manoit Hanmonansaoi
aKaJIeMUU MEIMLMHCKUX HAYK YKpauHbD», I. XapbKoB, YKpanuHa

ANBIOCTEPOH WIpacT BaXKHYI0O pOJb B PAa3BUTHM pPENATaTUBHOTO M peakTHBHOro ¢ubpo3a u
peMoJIeTMpOBaHys cepala nocie uHdpapkTa MHoKapaa. Llenbio paboThl SBUIIOCH ONPENEIUTh acCOLUALUK
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MOPQODYHKIMOHAIBHBIX M OHOXMMHYECKMX NOKa3zaTeleld ¢ pa3M4HbIMH TE€HOTHIAMH IOJIMMOP(HBIX
BapuaHTOB reHa CYP11B2 anpaoctepoH-CHHTa3bl B JUHAMUKE HaOMIoneHUs B TeueHue 6 mecdue. B uccre-
noBaHue BkItoueHo 85 manueHtoB ¢ OUMNST, u3 Hux 68 (80 %) myxuun u 17 (20 %) *KeHIIKH, B CpeTHEM
BozpacTte 58,94 + 10,16 ner. MccnenoBaHue npoBOAUIOCH ABAK/BL: B TeueHUE 1—3 IHS mociie CTEHTUPOBAHUS
MH(APKT-3aBUCUMOIl apTepuH, 4YTO BKJIIOYAJIO KIMHUYECKYIO OILICHKY, YJIBTPa3BYKOBYIO JHWarHOCTHKY,
uMMyHOepMeHTHBIH aHanu3 sST2, monmMmepasHylo LenHylo peakuuio noinuMoppusma —1344C rena
CYP11B2. Yepes 6 mecsineB HaOMIOICHUS B KIMHUKY 00paTHIIOCh 57 MalMeHTOB, KOTOPBIM OblIa MpOBe/ieHa

KIIMHUYCCKasd OLCHKa COCTOsSHMUA,

yIBTPa3BYKOBYIO JIHarHOCTHUKY,

HUCCICO0OBAaHUC BapI/Ia6e.]'II>HOCTI/I

cepaeunoro putma. [lomumop¢usiii renorun TT rema CYP11B2 acconmupyercss ¢ MaibaJanTHBHBIM
XapaKTepoM PeMOIeTIMPOBaHus 1Mociae HH(apKTa MUOKap/a.

KITIOYEBBIE CJ/IOBA:
peMoenpoBaHue cepaLa

OUMIST,

INTRODUCTION

Cardiac Remodeling (CR) is defined as a
change in genes expression, molecules, cells,
and interstitial which have a clinical
manifestation in altering the size, shape and
function of the heart after an injury [1]. Most
of the geometric changes that have been
formed during an early CR (less than 72
hours) were significantly limited by the area
of the infarction and included stretching,
spreading of the damaged zone and regional
myocardial thinning. Whereas the late CR
(more than 72 hours) involved myocardial
stretching of the whole left ventricular (LV),
including border zone infarcts, non-ischemic
areas  with  subsequent  hypertrophy,
deformation of the LV shape and
deterioration of systolic function [2].

Aldosterone plays an important role in the
development of reparative and reactive
fibrosis and CR in ST-segment elevation of
myocardial infarction (STEMI) and after
infarction cardiosclerosis [3-5]. There is
convincing evidence about the local
intracardiac formation of the hormone in
acute myocardial infarction (AMI) and
chronic heart failure (CHF) patients, along
with the aldosterone synthesis activation by
the adrenal glands and its flow into the
bloodstream. Aldosterone is an inducer of
inflammation in the vascular endothelium and
perivascular zones of the myocardium.
Aldosterone inhibits the release of NO,
reduces expression of the vascular endothelial
growth factor, causes proliferation of
fibroblasts with the formation of collagen
type | and type Il and affects apoptosis that
promotes interstitial myocardial fibrosis, its
remodeling and dysfunction [4-6].

The relationship between aldosterone and
sST2, which belongs to the IL-1 receptor
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family, was detected. sST2 blocks the
cardioprotective effect of IL-33 and promotes
the development of myocardial fibrosis [7-8].

The final stage of the aldosterone
synthesis from desoxycorticosterone
catalyzes the aldosterone synthase enzyme,
whose primary structure is the CYP11B2
gene. In the literature association of the
polymorphism of the promoter region of the
aldosterone  synthase gene CYP11B2
(~T344C) with cardiovascular risk is widely
discussed.

The dynamics of morphofunctional
changes in the myocardium in the acute
period of STEMI and 6 months after the
event, depending on the genotypes of
polymorphous variants of the CYP11B2 gene
TT, TC and CC have not been studied well
[9]. One of the aldosterone properties is the
ability to reduce baroreceptor’s sensitivity,
increase ~ sympathetic  and  decrease
parasympathetic activity [4]. The most
informative method for a quantitative
estimation of the cardiac autonomic
regulation is the heart rate variability (HRV).

Decreased HRV as a background of
significant increase in sympathetic and
decrease of parasympathetic activities in AMI
are important pathogenetic components of
ventricular arrhythmias and arrhythmic death
were shown in the North American groups’
study [10].

In patients with after infarction
cardiosclerosis, the deterioration of time and
spectral analysis, sympathetic and
parasympathetic  imbalances became a
prognostic factor in the risk of ventricular
arrhythmias and sudden death [11-16].
Works devoted to the HRV study, depending
on polymorphous variants TT, TC and CC of
CYP11B2 gene were not found.



OBJECTIVE

To investigate the structural and functional
parameters of the myocardium, HRV data,
exercise intolerance, the different sST2 blood
levels depending on the polymorphism of the
aldosterone synthase gene CYP11B2 in
STEMI patients during a 6-months follow-up
period.

MATERIALS AND METHODS

In the Government institution
«L. T. Malaya Therapy National Institute of
the National Academy of Medical Science of
Ukraine» 85 STEMI patients were enrolled in
the first three days: 68 (80 %) male and 17
(20 %) female, mean age was 58, 94 + 10, 16
years. The examination of all the patients
with selective coronary angiography and
stenting of the infarct-related artery were held
in the Governmental institution of general
and emergency surgery N.A. V. T. Zaitsev.

According to the European guidelines for
the diagnostics and treatment of STEMI
(2012) the diagnosis was established. The
study protocol was confirmed by the
Commission of Ethics and Deontology of the
Gl «L.T.Malaya Therapy  National
Institution of NAMS of Ukraine» in
accordance with the thesis of the Helsinki
Declaration, the study was performed. All
patients had signed the informed consent.

The follow-up period was for 6 months
and after that period 57 patients were
examined again. All subjects have received
standard therapy for 6 months. During the
hospital period, 2,4 % patients died, after 6
months — 3,5 % patient.

End-diastolic (EDV), end-systolic (ESV)
volume of left ventricle (LV), end-systolic
(ESD) and end-diastolic (EDD) diameter of
LV, LV myocardial mass (LV MM), LV
gjection fraction (LV EF) (Simpson formula),
and diastolic  dysfunction has been
determined as the maximal speed of early
diastolic filling E (m/s), maximal velocity of
atrial diastolic filling A (m/s), their E/A ratio
were evaluated by ultrasound diagnostic.

With the Holter monitor «Cardio Sens
«KhAI-Medica»» 6 months after the index
event, HRV was investigated. The following
data were evaluated: SDNN is the standard
deviation of normal to normal R-R intervals,
RMSSD the root mean square differences of
successive R-R (heart beat) intervals, pNN50
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is the proportion of NN50 divided by the total
number of NN (R-R) intervals, TP is the total
strength of the spectrum, ULF is an ultra-low-
frequency component of HRV, VLF is the
spectral strength in the very low-frequencies,
LF is the power of low frequency oscillations,
HF is the power of the spectrum of high-
frequency oscillations, LF / HF — the ratio. To
determine physical activity tolerance, all
patients were given a six minute walk test.

Investigation of allele polymorphism
-T344C of the CYP11B2 gene was
performed by polymerase chain reaction in
real time. The level of sST2 using the
Presages ST2 Assay (Critical Diagnostics,
USA) reagent enzyme immunoassay method
was determined. The control group included
30 practically healthy persons; the average
value of sST2 for those patients was 19.4
[15.9-29.1] ng/ml.

This work is the fragment of scientific
research were done in the department of acute
myocardial infarction of Government
institution «L. T. Malaya Therapy National
Institute of the National Academy of medical
science of Ukraine»: «To investigate modern
models  of  risk stratification  and
personification preventive measures of
sudden cardiac death in patients after acute
coronary syndromey, registration
Ne 0114U001167, code: 02/14.

The study was planned as the only-case
design. The statistical processing of the
obtained data using the Statistica 8.0 software
package (Statsoft Inc, USA), Microsoft
Office Excel 2003 was performed. The data is
presented as Median (Me), upper (UQ) and
lower (LQ) quartile sampling. U-Criterion
Mann  Whitney to assess intergroup
differences was used. A statistically
significant difference was considered if P-
value is lower than 0.05.

RESULTS AND DISCUSSION

The analysis of the alleles and genotypes
distribution of the CYP11B2 aldosterone
synthase gene shows the following
frequencies of T and C alleles in patients with
STEMI — 52 % and 48 %, the frequency of
homozygous TT, heterozygous TC and
homozygous CC — n = 22 (25,9 %), n = 46
(54,1 %) and n = 17 (20 %), respectively. The
observed frequency of genotypes was in
Hardy-Weinberg  equilibrium (X =0,63;
p > 0,05).
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Characteristics of myocardial infarction
depending on genotypes of polymorphic

variants-T344C of the aldosterone synthase
CYP11B2 gene are presented in Table 1.

Table 1
Clinic-instrumental characteristic of myocardial infarction of researched patients depending on
polymorphous variants -T344C of the CYP11B2 gene aldosterone synthase

Data

TT
N 22 (25,9 %)

TC
N 46 (54,1 %)

cC
N 17 (20 %)

XZ

P12, P13, Pos

Complicated STEMI

8 (36,4 %)

16 (37,8 %)

6 (35,3 %)

0,02p =0,89
0,07 p =079
0,07 p =079

Anamnesis of Ml

1 (4,5 %)

4 (8,6 %)

3 (17,6 %)

0,43 p =046
0,73 p = 0,20
0,30 p = 0,28

Anterior STEMI

15 (68,2 %)

26 (56,2 %)26

11 (64,7 %)11

0,85 p = 0,36
0,01 p=0,91
0,34 p = 0,56

Posterior STEMI

7 (31,8 %)

20 (43,5 %)

6 (35,3 %)

0,43p =051
0,01 p=0,91
0,09 p = 0,77

Data of selective coronaroangiogr

aphy

1 CA>50%

6 (27,3 %)

8 (17,4 %)

3 (17,6 %)

0,39p =0,53
0,11p=0,75
0,12p =0,73

2 CA>50%

2 (9,1 %)

7 (15,2 %)

5 (29,4 %)

0,10 p = 0,75
1,49p =0,22
0,83 p = 0,36

3 CA>50%

2 (9,1 %)

8 (17,4 %)

1 (5,9 %)

0,29 p = 0,59
0,05p = 0,82
0,57 p = 0,45

Types

of coronary flow

Right

11 (50 %)

17(40 %)

9 (52,9 %)

1,05p=0,31
0,02 p =0,89
0,73p =0,39

Left

1 (4,5 %)

4 (8,7 %)

3 (17,6 %)

0,01p =091
0,65 p = 0,42
0,30 p = 0,58

Balanced

1 (4,5 %)

1(2,2 %)

2 (11,8 %)

0,05p = 0,82
0,05p = 0,82
0,85 p = 0,36

Regarding to table 1, all patients with
STEMI were compatible above coronary
atherosclerosis but significant differences had

not observed.

polymorphic

presented in Table 2.

The changes in the morphofunctional state
of the LV, which occurred within 6 months
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after STEMI, depending on genotypes of
variants-T344C  of
aldosterone synthase CYP11B2 gene, are

the
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Table 2

Dynamics of morphofunctional myocardial changes 6 months after STEMI depending on
polymorphous variants -T344C of the CYP11B2 gene aldosterone synthase

Parameters TT TC CcC
1 124,00 118,00 118,00
[96,00-144,00] [103,00-159,00] [107,00-144,00]
LV EDV, mi 5 155,60 135,00 143,50
[133,00-182,00] [96,00-182,00] [120,00-176,00]
P 0,030 0,668 0,074
1 63,00 58,00 60,00
[44,00-67,00] [45,00-92,00] [50,00-79,00]
LV ESV, ml ) 61,00 55,00 58,00
[56,00-90,00] [42,00-75,00] [43,00-82,00]
P 0,526 0,851 0,827
1 5,00 5,16 5,15
[4,60-5,40] [4,90-5,60] [4,70-5,40]
LV EDD, sm 2 5,42 5,25 5,30
[5,02-5,70] [4,65-6,00] [5,10-5,90]
P 0,033 0,645 0,120
1 3,70 3,70 3,59
[3,30-4,00] [3,23-4,05] [3,20-4,22]
LV ESD, sm 5 3,80 3,60 3,80
[3,60-4,00] [3,20-4,10] [3,20-4,30]
P 0,483 0,869 0,580
1 3,98 4,27 4,30
[3,70-4,30] [3,87-4,70] [3,80-4,60]
Left atrium, sm 2 3,80 4,30 4,00
[3,60-4,20] [3,80-4,70] [3,70-4,20]
P 0,479 0,762 0,193
1 50,65 54,00 51,00
[46,00-55,00] [47,00-58,00] [48,00-54,00]
EF, % 5 53,50 56,50 57,00
[49,00-60,00] [47,50-60,50] [52,00-59,00]
P 0,309 0,311 0,078
1 1,13 1,00 1,15
[0,66-1,20] [0,75-1,40] [0,50-1,40]
E/A 5 0,85 1,20 1,00
[0,65-1,10] [1,00-1,67] [0,80-1,45]
P 0,049 0,329 0,563
242,50 258,50 246,00
[198,50-258,50] [201,00-300,50] [205,00-292,50]
LVMM, g 5 269,00 219,50 229,00
[234,00-305,00] [160,00-265,50] [170,30-231,00]
P 0,046 0,095 0,089
Mitral valve 1 22,7% 8,7% 17,6%
reg%ggétﬁg”’ 2 45,5% 4,3% 5,9%
1 40,73 51,47 44,93
[30,69-55,41] [33,64-122,17] [35,68-115,58]
sST2, ng/ml 5 34,52 32,96 25,07
[25,86-35,49] [24,78-42-58] [21,37-40,20]
0,11 0,004 0,052

Note: 1 — hospital period of STEMI, 2 — 6 month after STEMI

Comparison of the cardiac hemodynamics
parameters during the hospital period and 6
months after the event, depending on the

polymorphous variants of the CYP11B2
(-T344C) gene, shows the following
tendency of the course of LV CR: the
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significant increase of LV EDV in patients
with TT genotype in 6 months after STEMI
(p = 0,030), a tendency for increase of LV
EDV in CC homozygote (p=0,074), for
heterozygous TC there was no significant
increase of the parameter (p = 0,668). A
significant increase in LV EDD in the group
with the genotype TT was observed (p =
0,033), the variance of TC and CC showed no
significant changes. There was the statistical
tendency to LV EF increase in patients with
CC genotype (p = 0,078). In the groups of
patients  with  heterozygote TC and
homozygous TT, the level of LV EF
increased nonsignificant.

The increase of the LV MM has occurred
in the group with the TT genotype, unlike the
variants of the TC and CC, there was a
tendency to its reduction. The E/A ratio has
been compared, its significant decrease in
patients with polymorphous variant TT was
observed (p = 0,049), in patients with TC and
CC variants, E/A values remained within the

normal limits. The number of patients with
mitral valve deficiency whose genotype was
TT has been increased twice, while in
patients with variants of TC and CC
genotypes frequency of occurrence of mitral
regurgitation was rare. There are no
significant changes in LV ESV, LV ESD, and
LA diameter dynamic 6 months after STEMI.

The group of patients with the genotype
TT had the lowest tolerance to physical
activity and was 385,5 [312,0-482,5] m, in
the group with TC — 480,0 [439,0-519] m,
CC-495 [468,0-530,0] m (pTT-TC = 0,05,
pTT-CC =0,02, pTC-CC =0,44). In the acute
period of STEMI, increase in the level of
sST2 was found in comparison with the
control group regardless of the genotype (TT,
TC and CC variants, pl = 0,003, p2 = 0,002,
p3 = 0,001, respectively). After 6 months, in
patients with TT genotype the sST2 level
decrease by 152% (p = 0,11), in the TC
group — 35,7% (p = 0,004), in the CC —
44,2 % (p = 0,052), table 3.

Table 3
Data of cardiac rhythm variability depending on genotypes of polymorphous
variants — TT, TC and CC of the aldosterone synthase CYP11B2 gene
TT TC ccC
Parameters P
1) (2) 3
P., = 0,088
50,0 53,5 52,50 -
SDNN, msec [41,0-57,0] [45,25-57-50] [49,50-70,00] E” - 8’%‘8
23— Y,
P, =0,001
17,0 25,5 22,0 _
RMSSD, msec [115-24,5] [18,75-31,50] [14,50-39,50] i 8'?1312
2-3— Y,y
Pl-2 = 0,004
0,9 4,15 2,8 _
PNNS0, msec [0,35-5,10] [1,48-9,93] [1,20-5,70] PraZ 003
2-3— Y,y
P msed? 23435 2815,0 25985 Pr2” 0230
' [1676,0-3197,0] [2024,0-3467,5] [1854,0-3941,5] P“ —0.762
23— Y,
P.,=0,706
2 566,5 511,5 489,5 -
ULF, msec [347,0-815,0] [341,5-725,5] [375,00-1046,00] E” - 8’?33
23— Y,
P1_2 = 0,169
2 1125,0 1365,0 1569,0 -
VLF, msec [827,0-1664,0] | [1074,5-1788,0] [1036,0-2475,0] El's - 8'(1)22
2-3— Y,
LE. msec? 532,0 545,0 432,0 El'z 2 8’328
: [463,0-1198,0] [346,5-894,5] [202,0-625,0] P1'3 — 0081
2-3— Y,
R 1075 250,0 123,0 Pr2” 0%
: [67,5-241,5] [113,0-423,0] [51,0-251,0] P1'3 — 0019
2-3— Y,
P1_2 = 0,001
LF/HF 4,20 2,40 3,20 P15 =0,041
[3,20-4,60] [1,76-3,65] [2,03-3,60] P 0266
23— Y,
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The analysis of HRV data revealed a
decrease in the time and frequency in all three
groups of patients in comparison with the
normal [10]. However, when the group of
patients with the genotype of TT was
compared, the lowest values of time domain
data — SDNN (p1-2 = 0,088, p1-3 = 0,049),
RMSSD (p1-2 = 0,001, p1-3 = 0,07), pNN50
(p1-2 = 0,04, p1-3 = 0,034), and frequencies -
VLF (p1-3 = 0,050, p2-3 = 0,081), HF (p1-2
= 0,038, p1-3 = 0,044, p2-3 = 0,019) were
observed. Spectral analysis revealed a
significant difference between the LF
components and the ratio of LF/HF inthe TT
genotype group compared to other groups
(p1-3 = 0,089, p2-3 = 0,081) and (pl-2 =
0,001, p1-3 = 0,041) respectively. There was
no significant difference between indicators
TP and ULF.

Aldosterone synthase (CYP11B2)
catalyzes the final stage of the aldosterone
formation from a desoxycorticosterone.
Beyond the adrenal gland expression of the
CYP11B2 gene in smooth myocytes of blood
vessels and cardiomyocytes, the existence of
tissue-specific  activation of myocardial
aldosterone synthase in MI was shown. A
significant increase in the expression of
CYP11B2 mRNA in the myocardium in
patients with chronic heart failure, and its
positive correlation with the fraction of
collagen in the myocardium, the severity of
LV dysfunction was found [17-18].
Therefore, the gene aldosterone-synthase is
considered as a candidate genome, which
depends not only on the synthesis of
aldosterone, but also on the course of CR.
Regarding to the association of the
polymorphism of the CYP11B2-T344C gene
with the risk of M, its following remodeling,
and clinical course, the literature data are
ambiguous: thus, Hengstenberg C. etal.,
2000, according to the results of a 5-year
follow up for patients with MI, did not find
associations between the alleles of the
CYP11B2 gene, the severity of myocardial
dysfunction and CP indices [19].

Hautanen A. etal., 1999, showed that in
male carriers of 344C-alleles, in those who
are smoking and have dyslipidemia, the risk
of Ml increases compared to carriers of 344T-
alleles [20]. According to Korneva V.A.,
2011, the presence of the genotype of T-
alleles in the homozygous state almost
increased the risk of cardiovascular disease
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by 2 times [21]. In a study by Lobach L.E.
etal., 2017, patients with TP + CT poly-
morphism of the CYP11B2 gene had an
increased risk of MI [22]. In patients with
ischemic genesis CHF, including a post-
myocardial infarction cardiosclerosis, allele
T, and the genotype TT of the polymorphic
locus-T344C of the CYP11B2 gene were
associated with the severe clinical
manifestation of CHF, and the genotypes ST
and allele T were more commonly recorded
in patients with an unfavorable course of the
disease [23].

The presented work was conducted to
patients with myocardial infarction. In our
study, the structural and functional
parameters of the myocardial condition were
obtained during the period of hospitalization
(acute phase of the disease), and their
changes within six-months of follow-up.
Primary indicators of hemodynamics in
STEMI patients with homozygote TT and
CC, and heterozygote TC  weren't
significantly different. In the post-infarction
period, the TT genotype carriers had a
significant increase in the size and extent of
LV (EDD, EDV), the degree of its
hypertrophy (LVMM). These changes were
accompanied by diastolic dysfunction with a
significant slowing of the filling of the LV
(reduction in E/A), an increase in the number
of patients with regurgitation at the mitral
valve, indicating an unfavorable maladaptive
heart remodeling. Unlike patients with TT
genotype, in patients with CC-genotype there
was a tendency to increase inotropic function
of the left ventricle, a significant decrease in
the hypertrophy formation, a lack of
significant changes in the parameters of LV
dilatation, diastolic function and decrease the
number of patients with mitral valve
regurgitation, hence, indicating a favorable
flow of structural and functional changes in
the LV after the MI after 6 months. In
patients carrying heterozygotes TC there was
a tendency to decrease LVMM, and other
hemodynamic parameters did not differ
statistically.

Differences in cardiac remodeling after
STEMI were reflected in the functional
reserve of the cardiovascular system —in TT
carriers compared to CC, the results of the 6-
minute walk test revealed a significantly
lower physical activity tolerance.
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In all polymorphic variants of the
CYP11B2 (-T344C) gene, there was a
decrease in parasympathetic tone (SDNN,
RMSSD, PNN50, HF), an increase in
sympathetic activity (LF), a sympatho-
parasympathetic index (LF/HF), but the most
significant changes components of HRV in
patients with the genotype of TT in
comparison to the CC genotype were
observed.

Excessive activation of the sympathetic
component of the spectrum (LF) and
reduction of the activity of the
parasympathetic regulation mechanisms (HF)
is the basis for the development of the
maladaptation reaction and indication of an
unbalanced function of the autonomic
nervous system. The high LF/HF index
characterizes the decrease in the sympathetic
and parasympathetic balance in favor of the
prevalence of the sympathetic VNS.
Reducing the level of the very low-frequency
spectrum (VLF) indicates the energy-
deficient state of the autonomic nervous
system, the strength of VVLF-oscillations is a
sensitive indicator of the metabolic processes
management in a myocardium with disturbed
geometry and metabolism and fibrotic
changes. Changes in HRV in the patients
after Ml are associated with the development
of the general adaptive syndrome and with
significant  structural and  functional
reorganization of the myocardium [11-12]. In
our study, patients with the TT genotype were
associated with an inadequate HR course with
more pronounced changes in the time and
frequency parameters of HRV, which
suggests that this variant is unfavorable for
the subsequent course of the after infarction
period.

Interest in determining the sST2 level
arose due to the following reasons: we
diagnosed MI by the increased level of the
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PULSE PRESSURE CLASSES AND DOSAGE OF THE MAIN
GROUPS OF CARDIAC MEDICATIONS IN PATIENTS AT THE
ANNUAL FOLLOW-UP PERIOD AFTER PACING

Pochinska M. V., Shevchuk M. I.
V. N. Karazin Kharkov National University, Kharkiv, Ukraine

Dose factor of the main groups of cardiac medications in five pulse pressure (PP) classes was studied in
220 patients (110 men and 110 women) at the annual stage after pacing, the average age 70 + 9 years. Patients
with the 1V and V class of PP require the administration of higher doses of antiarrhythmics, diuretics, calcium
channel blockers and ACE inhibitors.

KEY WORDS: pulse pressure, cardiac pacing, cardiac medications

KJACH ITYJIbCOBOI'O APTEPIAJIBHOI'O TUCKY I JO3YBAHHSI OCHOBHUX I'PYII
KAPIIOJIOTTYHUX MTPEIMAPATIB Y AIIIEHTIB HA PIYHOMY NEPIOAI ITICJIS
MOCTIAHOI EJIEKTPOKAPAIOCTUM YJISILIIi

Houuncoexa M. B., Illesuyxk M. 1.
XapkiBChKUI HallioHANEHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

BuBueHO koedillieHT 1031 KapAioJOTiyHHX MpenapaTiB B M'ATH KJIacax IyJIbCOBOIO apTepialibHOTO TUCKY
(ITAT) Ha piuHOMY IEpiOAi CHOCTEPEIKEHHs MIiCHs iMIUIaHTalii eaekrpokapaioctumysatopis (EKC) y 220
naunieHTiB (110 vonosikiB i 110 xiHok) y Biui 70 £ 9 pokis. Ilanientu 3 immuantoBanumu EKC B IV i V
kiacax [TAT BumararoTh NpU3HAYEHHS aHTHAPUTMIYHUX IpeNaparis, JAiypeTHUKIB, aHTArOHICTIB KaJlbLil0 Ta
IHri0ITOPIB @HTiOTEH31MEPETBOPIOIOYOT0 (PepPMEHTY B OLIBII BUCOKHX JI03aX.

KJIFO490BI CJ/IOBA: nynbcoBuil aprepiaibHUil  THCK, TMOCTIHHA  EJIEKTPOKAPIIOCTUMYJISIIIs,
KapAi0JoTivHi

KJIACCBI TYJIbCOBOI'O APTEPHAJIBHOI'O JABJIEHUA U TO3UPOBKA OCHOBHBIX
Py KAPAUOJOI'MYECKUX ITPEIMTAPATOB Y HAIIUEHTOB HA 'OAOBOM INEPUOJE
MOCJE NOCTOSSHHOM JIEKTPOKAPIAMOCTUM YJISAIUMA

Houuncxkas M. B., llleguyx M. H.
XapbKOBCKUI HalMOHaNbHbIA yHUBepcuTeT uMenu B. H. Kapasuna, r. XaprkoB, YkpanHa

N3yuen k03¢ HUIHEHT D036l KapJHOIOTHYECKUX TPENapaToB B MATH Kiaccax MyJIbCOBOTO apTepHaTIBLHOIO
nasienust (ITAJl) Ha romoBoM mepuojie HAOMIOACHUS TOCIE HMIUIAHTAIMHA AJIEKTPOKAPAUOCTHUMYIISITOPOB
(BKC) y 220 mnamuentoB (110 myxumn u 110 sxenmumH) B Bo3pacte 70 +9 mer. IlamumeHntsl ¢
nmrutantupoBanHbiME DKC B IV u V knaccax ITAJ] TpeOyroT Ha3HaueHUsI aHTHAPUTMHUECKHUX MPEnaparos,
JUYPETUKOB, AHTAarOHUCTOB KaJBIMS M HHICHOMTOPOB aHTHOTEH3WIpeBpamaromero ¢epMeHTa B Ooisee
BBICOKHX J03aX.

K/ITIOYEBBIE CJIOBA: nynscoBOe apTepHalIbHOE JABJICHUE, TOCTOSHHAS JIEKTPOKAPIAOCTHMYIIALIIS,
KapIHOJIOTHYECKHE MperapaThl

pumping function of the heart, influences the

INTRODUCTION PP, which should be taken into account in the

Pulse pressure (PP) is an important  pharmacological support of patients [3-4].
component in blood pressure control and However, changes in the major groups of
outcomes predicting, especially in patients with cardiac medication doses depending on the
chronic heart failure (CHF), ischemic heart  PBP class in patients at the annual follow-up
disease, atrial fibrillation (AF) [1-2]. period after pacemaker implantation has not
Pacemaker implantation, changing the yet been studied.
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OBJECTIVE

The goal of our work was to evaluate the
changes in the doses of medications in
different classes of PBP in patients at the
annual follow-up period after pacemaker
implantation.

MATERIALS AND METHODS

220 patients (110 men and 110 women) aged
70 £ 9 years before and after pacemaker
implantation and cardiac resynchronization
therapy (CRT) were examined: DDD (R)
regimen — 132 patients, VVI (R) - 69, CRT (P /
D) 19. Indications for pacing were
atrioventricular (AV) block — 125 patients,
bundle branches block — 55 patients, sick sinus
syndrome (SSS) — 51 patients, permanent atrial
fibrillation (AF) 70 patients, dilated
cardiomyopathy (DCM) — 16 patients.

Exclusion criteria were: age less than 40
years, the presence of concomitant angina
pectoris of IV functional class (FC), chronic
heart failure (CHF) of IV FC, stimulation of the
right and / or left ventricle (RV/LV) less than
50 % for the entire observation period.

Before and after pacing, drug therapy was
represented by next medications, with average
therapeutic doses:

— BO1AA anticoagulants — warfarin 5 mg,
including new anticoagulants BO1AE — direct
thrombin inhibitors — dabigatran etexilate
(pradaxa 300 mg) and BO1AF — direct Xa factor
inhibitors — rivaroxaban (xarelto 20 mg);

— BO1AC antiplatelet agents — clopidogrel
and acetylsalicylic acid 75 mg;

— C01BD antiarrhythmic drugs - amiodarone
200 mg;

C03 diuretics hydrochlorothiazide
12.5 mg, furosemide 40 mg, torasemide 5 mg,
indapamide 2.5 mg, spironolactone 50 mg;

— CO7A B- blockers — metoprolol 100 mg,
bisoprolol 5mg, nebivolol 5mg, carvedilol
6,25 mg, betaxolol 5 mg, atenolol 50 mg;

— C08 Ca-channel blockers — CO08CA
dihydropyridine  derivatives — amlodipine
10 mg, nifedipine 90mg and CO8DA
phenylalkylamine derivatives — verapamil
80 mg;

— CO9A angiotensin converting enzyme
(ACE) inhibitors — enalapril 10 mg, lisinopril
10 mg, ramipril 5 mg, fosinopril 10 mg;

— CO09C angiotensin 11 receptor blockers
(ARB) — losartan 50 mg, candesartan 8 mg;
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C10AA inhibitors of  hydroxyl-
methylglutaryl (HMG) coenzyme A (CoA)
reductase — simvastatin 20 mg, atorvastatin
20 mg, rosuvastatin 10 mg.

For each group of drugs, the dose factor was
calculated as the average therapeutic dose for
the drug taken as 1,0.

Patients were classified into five classes of
PP: | — very low PP - less than 20 mm Hg, Il —
low PP — more than 20 but less than 40 mm Hg,
Il — normal PP — 40 — 60 mm Hg , IV — high
PP — more than 60 but less than 80 mm Hg, V —
very high PP — more than 80 mm Hg.

The dose factor was defined in each class of
PP for drugs, mentioned above, prior to pacing,
in the early period (3-5 days), 6 months and 1
year after pacemaker implantation.

Statistical analysis was performed using
Microsoft Excel (for parametric data M — mean
value, sd - standard deviation). The significance
of differences between groups was determined
by a nonparametric Mann-Whitney U-test. The
expected result was defined confidence level
p < 0.05.

RESULTS AND DISCUSSION

In the table the dose factor of the major
groups of cardiac drugs in the PP classes in
patients in a year after pacing is presented.

Initially, the dose factor of anticoagulants,
antiaggregants, ARBs and HMG CoA reductase
inhibitors was at the average therapeutic level
in all PP classes and did not change at the
follow-up stages after pacing.

The dose factor of antiarrhythmic drugs
(amiodarone) was equally smaller in 1l and Il
classes and greater in the V class of PP. In the
early postoperative period, the dose factor was
increased in all classes - the higher the PP class,
the greater the dose factor - and it subsequently
decreased to the initial values in IV, V and, to a

greater degree, in 1, 111 PP classes.
Initially, the dose factor of diuretics was
equally smaller in I, 11l and greater in the V

classes of PP. It increased in all classes of PAD
and, to a greater extent, in IV and V at all stages
of follow-up after pacing.

The dose factor of B-blockers was smaller in
Il and equally greater in 1V, V classes of PP. In
the early postoperative period, it increased to an
equal degree in the 1V, V classes and to a lesser
degree in the Il and 1l classes of the PP,
respectively, and did not change after.

Initially the dose factor of Ca-channels
blockers did not change in the early
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postoperative period in all PP classes. Six
months after pacing it decreased in IV, V
classes to the average therapeutic level and, to a
greater degree, in class Il of PP and remained
at the same level. In the Il class of PP, Ca-
channels blockers were not used throughout the
observation period.

Initially, the lowest dose factor of ACE
inhibitors was observed in Il PP class and the

largest in IV and V classes of PP. The dose
factor did not change in all classes in the early
postoperative period but decreased in 6 months
and a year after pacing — to a greater degree in
Il and 111 PP classes and to a lesser degree - in
IV and V classes of PP.

Table
The dose factor of the main groups of cardiac medications in PP classes
in patients in a first year after pacing (M =+ sd)
Classes of PP
I Il v \
"E S e gn e gl dogn fead glezin e ol o gin
T 2|E 8l 5|2 2B §lE 5|8 5|8 &5 B|E &|E gl Y5 §lg §|E 5|€ Y
m ok P gl T2 aF TI< < 7@ aF T|< | 7@ aF |< £
anticoagulants | 1+ [ 1+ [ 1+ | 1+ | 1+ [ 1+ | 1+ |1+ |1+ |1+ |1+ |1+ |1+ |1+ |1+ 1+
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
antiplatelets | 1+ | 1+ | 1+ | 1+ [ 1+ [ 1+ |1+ |1+ |1+ |1+ |1+ |1+ |1+ |1+]| 1+ ]| 1=
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
antiarrhythmic | 1.2 | 15|13 [ 11 (12 | 15|13 |11 |16 |18 |17 |16 |18 |2+| 19|18
S EE + + EE EE + + * % + + = = 02 | + %
03]105|02(04(03]05]02)04|1214(12]13]|12]02 0.1 ] 0.2
X#
diuretics 1+ |11 |11 )11 )1+|21 (11 (11|13 |14 |15|16 |15 (16|17 | 18
02 | + + % 02 | + * % + + EE + + + +
02104 (04 03]05]04]05|06(04]02]05]03]02](04
- blockers 06 10707 (07|08]09]09)]09|09 (1010|1009 |10 |11+
+ + + + + + + + + + + EE % + 02|04
01)02)02(03|04|04]03]04)04|04(03]03]05]05
Ca-channel - - - - 1+ |1+£(09 |09 |12 |12 |1+ |1+£]13 |13 |1+ 1=+
blockers 0 0 + + + + 0 0 + + 0 0
01 (01 ](02]02 0.2 | 0.2
ACE 09 (09|08 (07 |1+|1+]09|08 (12|12 (11 |1£+£]|213 |13 (12|11
inhibitors + + + + 0303 |+ + + + + 03 | + + +
0.2 (02 |03 |03 02 (02]02]02]04 02 |02 |03]0.2
ARBs 1+ |1+ |21+ |21+ |21+ |1+ |1+ |1+ |1+ |1+ |1+ |21+ |2+ |1+]|1+£] 1+
0 0 0 0 0 0 0 0 0 0 0 0] 0 0 0 0
Statins 1+ |1+ |1+ |1+ |1 |1+ |1+ |1+ ]2+ |21+ (21|21 ([1£]|1+]1+]|1+
0 0 0 0 0 0 0 0 0 0 0 0] 0 0 0] 0

Note: *p <0.05 - between values in 111 and Il, 1V, V PP classes, *p<0.05 - between values in Il and 1V, V PP
classes, "p <0.05 - between values in IV and V PP classes, * p<0.05 - between values in the same PP class

before and after pacing.

The change of the dose factor in groups of
cardiac medications in patients at the annual
follow-up period after pacing has been
studied previously in regard to the duration of
the QTc interval, the QRS complex and the
functional class of chronic heart failure [5-7].
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However, there appears to be no data on dose
factor changes dependently on the PP class.

In our work, the increase in dose of
diuretics and B-blockers with an increase in
the PP class in patients at the annual follow-
up period after pacing was shown. Our data is
indirectly confirmed by the results of other



authors [8], showed the direct relations
between the PP level and the prescribed dose
of medications in patients without pacing.

The increase in the dose factor of
antiarrhythmic drugs in the early period after
pacing with subsequent reduction of their
dose, as well as the dose of Ca-channels
blockers and ACE inhibitors, indirectly
correlates with the data presented in the
literature [6-8].

The absence of changes in the dose factor
of anticoagulants, antiplatelets, ARBs and
HMG CoA reductase inhibitors in all PP
classes after pacing is indirectly confirmed by
data of some authors [5, 8].

Our study has showed that the dose factor
of antiarrhythmic drugs, diuretics, Ca-
channels blockers and ACE inhibitors in
patients at different follow-up periods after
pacing increases with the PP class, which
confirms the great importance of assessing
the PP class when choosing the doses of
cardiac medications.

CONCLUSIONS

1. In patients after pacing, the dose factor
of the main groups of cardiac medications
correlates with the PP classes and, the greater
the PP class, the greater the dose rate of the
medications.
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PROTEOLYTIC DEGRADATION OF POLY (ADP-RIBOSE)
POLYMERASE IN RATS WITH CARRAGEENAN-INDUCED
GASTROENTEROCOLITIS

Tkachenko A. S., Nakonechna O. A., Zhukov V. I., Gorbach T. V., Tkachenko M. O.
Kharkiv National Medical University, Kharkiv, Ukraine

The aim of the research was to study the activity of poly (ADP-ribose) polymerase in small intestinal
homogenate of rats with chronic carrageenan-induced gastroenterocolitis, as well as mechanisms of regulation
of the enzyme in this pathology. Twenty Wistar Albino Glaxo rats were divided into two groups. Animals of
group 1 (n = 10) consumed 1 % carrageenan solution for 28 days, which resulted in the development of
gastroenterocolitis confirmed morphologically. The control group consisted of intact animals (n = 10). The
activity of poly (ADP-ribose) polymerase (PARP) in the homogenate of small intestine, as well as caspase-3,
matrix metalloproteinase-2 (MMP-2) and matrix metalloproteinase-9 (MMP-9) serum levels were determined.
Obtained data were statistically processed using the Mann-Whitney U test and calculating median and
interquartile range (Me, 25th-75th percentile) with the help of the GraphPad Prism 5 application. The
development of carrageenan-induced gastroenterocolitis was accompanied by an increase in caspase-3,
MMP-2, MMP-9 concentrations in blood serum and a decrease in the activity of PARP in small intestinal
homogenates. The reduced activity of PARP in chronic carrageenan-induced gastroenterocolitis may be due to
the proteolysis of this enzyme under the action of caspase-3, MMP-2, and MMP-9.

KEY WORDS: gastroenterocolitis, carrageenan, rats, poly (ADP-ribose) polymerase, caspase-3, matrix
metalloproteinases

MPOTEOJIITUYHA JETPAJALIS MOJI (A®-PUBO3A) IIOJIMEPA3HU
LILYPIB IPU KAPATEHAHOBOMY 'ACTPOEHTEPOKOJIITI

Tkauenxo A. C., Haxoneuna O. A., ZKyxoe B. L., I'opoau T. B., Tkauenxo M. O.
XapkiBChbKUi HalllOHAILHUN MEIMYHUI1 yHIBEPCUTET, M. XapKiB, YKpaiHa

MeTtor0 OOCHiPKeHHS CTajJo BHBYCHHSA akTUBHOCTI mom (AJI®-pmbo3a) momiMepasw y TOMOTEHATi
TOHKOTO KHIIEYHWKa IMypiB 3 XPOHIYHMM KapareHaH-iHIYKOBaHHM TacTPOCHTEPOKOJITOM, a TaKOX
MeXaHI3MIB peryismnii maHoro (GepMeHTy MpH 3a3HaveHid martojorii. JBamuste mrypiB momyssmii Wistar
Albino Glaxo Oysiu po3aiieHi Ha ABi IPYITH M0 JECATh TBAPUH Y KOXKHI. TBapHHU OCITITHOT IPYNH BXKUBAIH
1 % po3umH KapareHaHy HpOTSAroM 28 JHiB, [0 NPU3BOJMIO 10 PO3BUTKY IacTPOEHTEPOKOIITY, KU OyIo
nixTBepxeHo Mopdoioriuno. KonrponbHa rpyna ckiiafanacs 3 iHTAKTHUX TBapuH. Bu3Hauany akTHBHICTD
noni(AA®-pubo3a) nomimepasu (ITAPII) y romoreHati TOHKOTO KAIICYHHKA Ta PiBHI Kaclas3m-3, MATPUKCHOT
MeTanomnpoteinazn-2 (MMP-2) i marpukcHoi Meranonporeinazu-9 (MMP-9) y cuposatii kpoBi. OTpumani
JaHI CTATUCTUYHO OOpOOJSUTUCS 3 BHKOPHCTaHHAM TecTy MaHHa-YiTHI 1 po3paxyHKy MemiaHu i
MEXKBapTibHOTO miama3ony (Me, 25-i-75-if mporeHTmii) 3a momomoroto mporpamu «GraphPad Prism 5».
Po3BUTOK KapareHaH-iHAYKOBAaHOTO TacTPOEHTEPOKOJITY CYIPOBOPKYBABCS ITJBHIICHHSIM CHPOBATKOBHX
kacnasu-3, MMP-2, MMP-9 na tii 3amwkeHHs aktuBHOCTI [TAPII y roMOoreHaTi TOHKOTO KHIICYHHUKA TBAPHH.
3umkenHs: aktuBHOCTI [TAPII npu XpoHIYHOMY KapareHaH-iHAyKOBaHOMY racTPOCHTEPOKOJITI MOXe OyTH
00yMOBJIEHO TIPOTEOJII30M 1aHOTO hepMeHTy Mix xiero kacnazu-3, MMP-2 i MMP-9.

K/IFIO90BI CJIOBA: racTpOeHTEpOKONIT, KapareHaH, mypu, nom (AJld-pubosa) mnomimepasa,
Kacrasa-3, MaTPUKCHI MeTaJonpoTeiHa3n

MHNPOTEOJUTHUYECKAS JETPAJALIIUA ITIOJIN (AA®-PUBO3A) IOJIUMEPA3BI KPBIC ITPA
KAPPATEHAHOBOM I'ACTPOSHTEPOKOJIUTE

Tkauenxo A. C., Haxoneunas O. A., Kyxoe B. H., I'opoau T. B., Tkauenko M. A.
XapbKOBCKUI HAllMOHANBHBIA MEAUIIUHCKUN YHUBEPCUTET, T. XapbKOB, YKpanHa
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Lenbto paboThl cTano uzydeHue akTuBHOCTH noiu (AJld-pubo3a) — monumMepasbl B TOMOT€HATE TOHKOTO
KUIIEYHUKAa KpBIC C XPOHUUECKUM KappardHaH-MHIYLUPOBAaHHBIM TacTPOIHTEPOKOJIIUTOM, a TakKxke
MEXaHH3MOB PEryISILUK JAaHHOTO (hepMEHTa NpH yKa3aHHOW maronoruu. J{Baauars Kpeic momymsiuu Wistar
Albino Glaxo Osl1n pas3aeseHbl Ha ABE TPYIIBI IO JAECiITh 0cobeil B Kaxkaol. JKMBOTHBIC OMBITHOM TPYIIIbI
ynorpebssiin 1 % pactBop KapparMHaHa B TedeHHMe 28 mHEW, 4YTO TPUBOAWIO C  Pa3BHTHIO
racTPOIHTEPOKOJINTA, MOJATBEPKAECHHOr0 Mopgonorniyecky. KoHTposbHas rpymma cocTosula U3 MHTaKTHBIX
KUBOTHBIX. Onpenensuin aktuBHOCTH nonn (A/1d-pubo3a) — nomumepassl (ITAPII) B romoreHare TOHKOTo
KUIIEYHHKa ¥ YPOBHU Kacmaspl-3, MaTpUKCHOI MertamnonporenHassl-2 (MMP-2), marpuxchHoit
MeTauonporenHassl-9  (MMP-9) B celBoporke KpoBU. IlomyueHHble  JaHHBIE  CTaTUCTHYECKHU
o0OpabaThIBaICh C HCHOJNB30BaHUEM TecTa MaHHa-YUTHH W pacdeTa MeIuaHbl W MEXKBapTHIHLHOTO
quanasoHa (Me, 25-i-75-it mponeHTmnm) ¢ mnomompio npuiaokeHus «GraphPad Prism 5». PasButne
KapparMHaH-UHIYIUPOBAHHOTO TaCTPOIHTEPOKOJHMTA COMPOBOXKIAJIOCH MOBBIIIEHHEM Kacnasbl-3, MMP-2,
MMP-9 B CBHIBOPOTKE KpOBM W CHIKeHHEeM akTuBHOcTH IIAPII B romoreHare TOHKOrO KHIIEYHHKA
KUBOTHBIX. CHmkeHue aktuBHoctd ITAPII  npm  XpoHMuUeckoM  KapparuHaH-UHIyIHPOBAaHHOM
racTPOIHTEPOKOJIUTE MOXKET OBITH 00YCIIOBJIEHO POTEOIN30M JITAHHOTO (DepMeHTa MOA JeHCTBHEM Kacasbl-
3, MMP-2 u MMP-9.

K/TIOYEBBIE CJIOBA: racTpoHTEPOKOJINT, KapparuHaH, Kpbichl, nonu (AJlP-pubo3a) — nmomumepasa,
Kacrasa-3, MaTPUKCHBIE METaJUIONPOTEHHAZBI

INTRODUCTION OBJECTIVE

Poly (ADP-ribose)-polymerase (PARP) is a Nowadays the activity and role of PARP in
fairly large protein consisting of 1014 amino  the development of chronic carrageenan-
acid residues, which is involved in the induced inflammation of the gastrointestinal
regulation of a number of intracellular functions  tract have not been studied, therefore the aim
[1], including DNA repair, cell proliferation and  of the research was to study the activity of
differentiation, apoptosis, necrosis, gene PARP in small intestinal homogenates of rats
expression [2], and the degradation of PARP  with chronic carrageenan-induced gastroen-
occurs under the influence of various terocolitis, as well as the mechanisms of its
intracellular proteases such as caspases, regulation.
calpaines, granzymes, cathepsins, and matrix
metalloproteinases [3]. MATERIALS AND METHODS

The role of PARP in the development of Twenty female white WAG rats, which were
inflammatory processes seems to be quite  kept in standard conditions of the vivarium,
controversial. PARP has been shown to regulate  were used in the experiment. The animals were
the expression of certain pro-inflammatory  randomly divided into 2 groups. Group 1
proteins, in particular, tumor necrosis factor-a  consisted of animals exposed to the food
(TNF-a) and inducible NO-synthase (iNOS). It  additive A-carrageenan for 4 weeks (n = 10).
has been known that inflammation results in the ~ Group 2 served as a control group and included
development of oxidative stress, which is ten intact animals. Long-term  oral
accompanied by DNA damage. In response to  administration of A-carrageenan led to the
oxidative damage to DNA, PARP activation development of chronic gastroenterocolitis
occurs, which in turn potentiates upregulation  confirmed morphologically [5, 6].
of the nuclear factor kappa-light-chain-enhancer All experimental procedures were performed
of activated B cells (NF-xB) whose action in accordance with the provisions of the
mediates the expression of proinflammatory  European Convection for the Protection of
factors [2, 4]. Thus, PARP is considered to  Vertebrate Animals used for Experimental and
exert pro-inflammatory effects, however, taking  other  Scientific Purposes and Directive
into account the pleiotropic effects of this  2010/63/EU on the protection of animals used
enzyme, it is important to note that the impaired  for scientific purposes adopted on September
delicate balance of PARP inside the cell in the 22, 2010.
direction of both hyper- and hypoactivation can Laboratory animals were removed from the
make the pathological process more severe. experiment by decapitation. Fragments of small

intestine were taken immediately after
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decapitation. They were perfused with a cooled
saline solution. Powdered and shredded small
intestine was used to prepare a homogenate in
0.25 M Tris-HCI buffer (pH = 7.4) containing
0.32M  of sucrose. After 15-minute
centrifugation at 3,000 rpm. (1,200 g), the
supernatant was obtained in which the PARP
activity was determined using the method based
on the electrophoretic separation of poly-ADP-
ribosylated histone proteins from nuclei
followed by the quantitative determination of
poly-ADP-ribose in them [7]. Caspase-3 blood
serum concentrations were measured using
ELISA kit manufactured by eBioscience
(Vienna, Austria). The content of matrix
metalloproteinase-2 (MMP-2) and matrix
metalloproteinase-9 (MMP-9) in blood serum
was determined using ELISA kits produced by
Quantikine  (Minneapolis, USA). The
Awareness Technology Stat Fax 303 Plus
Microstrip Reader was used to register the
optical density of solutions.

Series «Mediciney. Issue 34

The statistical processing of the data
obtained in our research was carried out using
the GraphPad Prism 5 application. Median and
interquartile range (Me, 25th—75th percentile)
were calculated. To assess the differences in
quantitative characteristics between
independent groups, the Mann-Whitney U test
was used. The results were statistically
significant at p < 0.05.

RESULTS AND DISCUSSION

It was established that the development of
chronic carrageenan-induced gastro-
enterocolitis was accompanied by a decrease in
the activity of PARP in small intestinal
homogenates. In animals of group 1 whose
representatives had been administered with
carrageenan solution, the activity of PARP was
3-fold reduced compared to the control group

(Fig. 1).
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Fig. 1. The activity of poly (ADP-ribose) polymerase in small intestinal
homogenates of rats with carrageenan-induced gastroenterocolitis

Among the proteases that are potentially
capable of participating in the proteolytic
degradation of PARP, we have selected MMP-
2, MMP-9, and caspase-3. The four-week oral
intake of the food additive A-carrageenan was
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found to cause the upregulation of caspase-3
whose level statistically significantly exceeded
the same parameter of the control group (p <
0.001) more than 38 times (Fig. 2).
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Fig. 2. Caspase-3 blood serum levels in animals with carrageenan-induced gastroenterocolitis

The comparison of the content of
metalloproteinases in blood serum of rats with
carrageenan-induced gastroenterocolitis and
their serum levels in healthy animals allowed us
to find out that the disease was accompanied by
a significant increase in both MMP-2 and
MMP-9 serum levels (p < 0.01). For instance,

we found a 1.5-fold increase in serum MMP-2
concentrations in animals from group 1
compared to the control animals (Fig. 3).

At the same time, the concentration of
MMP-9 was statistically significantly 3.7 times
higher (p < 0.01) in blood serum of rats with
gastroenterocolitis (Fig. 4).
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Fig. 3. Matrix metalloproteinase-2 blood serum concentrations in
animals with carrageenan-induced gastroenterocolitis
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Fig. 4. Matrix metalloproteinase-9 blood serum levels in rats
with carrageenan-induced gastroenterocolitis

Taking into account the reported data on the
involvement of MMP-2, MMP-9, and caspase-3
in the degradation of PARP [3, 8], the observed
decrease in PARP activity might be explained
by the cleavage and inactivation of this enzyme
by caspase-3 and metalloproteinases. However,
we presume that the effect of MMP-2 and
MMP-9 on the breakdown of PARP in
carrageenan-induced inflammation is less
pronounced compared to caspase-3, since only
a slight elevation of blood metalloproteinases is
observed in the animals from group 1 against
the background of considerable activation of
caspase-3.

The involvement of PARP in the regulation
of the expression of proinflammatory factors
makes it possible to explain the early decrease
in the activity of inducible NO synthase [9, 10],
one of the reasons of which is probably the
abnormal PARP-dependent regulation of NF-
kB. As a result, NF-xB-mediated expression of
inducible NO synthase is affected.

Nowadays, there is no doubt that chronic
inflammation is connected with malignant
transformation of cells. It has been known that
the prolonged oral exposure to carrageenan
results in the development of not only chronic
inflammation but also gastrointestinal tumors
[11]. We assume that the PARP deficiency may
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serve as one of the factors of tumor
transformation, since a decrease in the PARP
activity reduces the reparative DNA ability,
which is the cause of malignancy.

CONCLUSIONS

1. Chronic gastroenterocolitis developed due
to a 4-week consumption of carrageenan is
accompanied by a decrease in the activity of
PARP and elevation of MMP-2, MMP-9 and
caspase-3 in blood serum of animals.

2. Reduction of the PARP activity in chronic
carrageenan-induced gastroenterocolitis can be
explained by proteolysis of this enzyme
under the influence of caspase-3, MMP-2 and
MMP-9.

3. Diminished DNA reparative abilities in
case of PARP deficiency may serve as one of
the factors of malignization in chronic
carrageenan-induced intestinal inflammation.

PERSPECTIVES OF FURTHER
RESEARCH

It is promising to study other proteolytic
enzymes that can participate in the degradation
of poly (ADP-ribose) polymerase in chronic
carrageenan-induced gastroenterocolitis,
affecting the rate of DNA repair, apoptosis, and
cell proliferation in this way.
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CHARACTERISTIC OF PARAMETERS OF HEART RATE
VARIABILITY IN PATIENTS WITH DIFFICULT-TO-CONTROL
AND CONTROLLED ARTERIAL HYPERTENSION

Tymoshenko O. S., Yabluchansky M. 1., Martynenko O. V.
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

Parameters of heart rate variability (HRV) were studied in 112 patients with arterial hypertension (AH)
aged 58.5 £ 9 years (60 patients with difficult-to-control arterial hypertension (DTCAH) and 52 patients with
controlled arterial hypertension (CAH)). The control group was consisted of 20 conditionally healthy persons
of the same sex and age. It has been established that patients with AH were characterized by decrease in the
level of total power of the HRV spectrum, the power of the high-frequency (HF) and low-frequency (LF)
domains of the spectrum, and increase in the level of the very low-frequency spectrum (VLF) and value
LF/HF that reflect sympathovagal balance. It has been established that there were more significant disorders
in neurohumoral regulation in patients with DTCAH in comparison with patients with CAH, which consist of
the predominant adrenergic activation, primarily due to the sympathetic link of the autonomic nervous system.
HRV can be used as an effective non-invasive method for the diagnosis and control of DTCAH.

KEY WORDS: difficult-to-control arterial hypertension, heart rate variability

XAPAKTEPUCTHUKA ITAPAMETPIB BAPIABEJIBHOCTI CEPIHEBOI'O PUTMY
Y XBOPHUX HA BA’KKOKOHTPOJIbOBAHY TA KOHTPOJIbLOBAHY
APTEPIAJIBHY T'TIEPTEH3IIO

Tumowienko O. C., Aonyuancokuii M. 1., Mapmunenxo O. B.
XapkiBchKHii HallioHanpHUH yHiBepcuTeT iMeHi B. H. Kapasina, M. XapkiB, Ykpaina

BuBueHo moka3zHuKM BapiabenbHOCTI cepreBoro putmy (BCP) y 112 mamieHTiB 3 apTepiaibHOIO
rineprensiero (AI) y Bim 58,5+9 pokiB (60 mamieHTIB 3 BaXKOKOHTPOJIBOBAHOK apTEepiabHOIO
rineprensiero (BAI') i 52 mamieHTa 3 KOHTpPOJNBOBaHOK aprepianbHOr TimepreHsico (KAID)). pymy
KOHTpOJIO ckiaimu 20 YMOBHO 370POBHX OCi0 Takoi >k craTi i Biky. BcranoBneHo, mo ans mamieHTiB 3 Al
XapaKTepHO 3HIDKCHHS PIiBHIB 3arainbHOI MOTYKHOCTI criektpa BCP (TP), moTyXHOCTI BHCOKOYaCTOTHOTO
(HF) i wnusbkouactotHoro (LF) pmomeHiB cmekTpa mnpu OiIbIl BHUCOKHX PIBHI TMOTYKHOCTI JyXe
Hu3pkouacToTHOro cmekrpa (VLF) i 3mauenni LF/HF, ske BimoOpakae cuMmaToBaragpHW OallaHC.
Bcranosneno, mo y mamieHTiB 3 TAI' B mopiBHsiHHI 3 mamiertamu 3 KAI' crioctepiraroTbest OLTBIT CYTTEBI
MOPYIICHHS B HEHPOTYMOPAIBHOI PETYIIALIl, SKi CKIaJAI0ThCS B IIEPEBAXKHIN apeHepriuHiil aKTHBaIlii, epII
3a BCe, 332 paxXyHOK CHMIIATMYHOI JIAHKM BETeTaTHMBHOI HEpBOBOI cucreMu. Pobuthcs BHCHOBOK, mo BCP
MOJKE BUKOPHCTOBYBATHCS SIK €(PEKTHBHUIN HEIHBA31HHUI METO 3 METOIO JiarHOCTHKH Ta KOHTpoio TAT .

K/TIO490BI C/IOBA: BaXXKOKOHTPOJIBOBaHA apTepialibHa TillepTeH3is, BapiabeIbHICTh CEPIICBOTO PUTMY

XAPAKTEPUCTHUKA ITAPAMETPOB BAPUABEJILHOCTH CEPJIEYHOI'O PUTMA Y
HNAIIMEHTOB C TPYIHOKOHTPOJIMPYEMOM U KOHTPOJIMPYEMOM APTEPUAJILHOM
TANEPTEH3UEN

Tumowenko E. C., Aonyuanckuit H. ., Mapmuvinenko A. B.
XapbKOBCKUI HallMOHaIbHBIN yHUBepcuTeT nMeHu B. H. Kapasuna, r. XappkoB, YkpanHa

Wzyuensl moxkaszarenu BapuabesnsHOCTH cepaedHoro purtma (BCP) y 112 nanmeHTOB ¢ apTepuaibHOM
runeprensueii (AI') B Bo3pacre 58,5+ 9 ner (60 mamueHTOB C TPYIXHOKOHTPOJMPYEMOW apTepHalbHON
runeprensueii (TAI') n 52 naunmenra ¢ koHTponmpyemoil aprepuansHoi runeprensuei (KAT)). I'pymmy
KOHTpodsl cocTaBuiIn 20 YCIOBHO 3[0POBBIX JIMI] TAKOTO JK€ IOJIa M BO3pacTa. YCTaHOBJIEHO, YTO JUIf
nanueHToB ¢ Al XapakTepHO CHIDKEHHE ypoBHeW obmeld momHoctu crektpa BCP (TP), momnuoctn
BeicokouactotHoro (HF) u Huskouacrornoro (LF) nomenoB cnekrpa rnpu 6osiee BHICOKMX YPOBHE MOITHOCTH
oueHp HHM3KodacToTHoro cnekrpa (VLF) m 3nauennu LF/HF, koropoe oroOpaskaeT cuMIaTroBarajibHBIA
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6ananc. [Ipu 5TOM ycraHOBIEHO, uTo y nauuenToB ¢ TAI' B cpaBuennu ¢ nanuentamu ¢ KAI™ HaGmonatoTes
Gonee CyIEeCTBEHHbIE HApYIIEHUS B HEMPOIyMOpaJIbHON peryisiuy, KOTOphle COCTOST B Npeobiaaaroniei
aJpeHepPru4ecKoll aKTHBAllMM, MpPEeXJae BCEero, 3a CYeT CHMIATHYECKOrO 3BEHA BEreTaTUBHOM HEPBHOM
cucreMbl. [lemaercst BeiBozt, uto BCP MoxkeT mcnonb3oBaThesi Kak 3 QeKTUBHBIM HEMHBAa3UBHBIN METOJ C

LeJIBbI0 AUATHOCTUKU U KoHTpoust TAT'.

K/IIFIOYEBBIE CJIOBA:
CEPAECYHOr0 pUTMA

INTRODUCTION

Difficult-to-control  arterial hypertension
(DTCAMH) is arterial hypertension in which the
level of blood pressure (BP) remains above the
target value despite the use of a combination of
three or more antihypertensive drugs, including
a diuretic, in conjunction with the lifestyle
modification [1]. The prevalence of DTCAH in
the population of people with arterial
hypertension (AH) is from 15 to 30 % [2].

Inadequate  effectiveness of  pharma-
cotherapy of DTCAH causes the search for
additional non-pharmacological inter-ventions.
In particular, one of such methods is heart rate
variability (HRV) [3].

HRV is a noninvasive method for the study
of regulatory systems in physiological and in
pathological conditions, which allows to
estimate a neuro-humoral regulation and its
constituent elements, its stress resistance and
physiological responses to stress [4]. It is
known that observed in case of AH imbalance
of the autonomic and humoral regulation, may
be assessed using analysis of HRV. Studies
have demonstrated the decrease in values of
parameters of HRV in individuals with AH
compared with those with normal blood
pressure [5]. However, publications devoted to
the study of HRV parameters in patients with
DTCAH have not been revealed.

OBJECTIVE

Identify the features of the HRV parameters
in patients with DTCAH in comparison with
patients with controlled hypertension (CAH).

MATERIALS AND METHODS

On the clinical base of the Kharkov city
outpatient clinic Ne 24 and the State Institution
«Kharkov  Clinical Hospital for Railway
Transport No. 1» 112 patients with AH were
examined (63 men and 49 women). Average
age is 58,5+ 9 years. There were 56 patients
with DTCAH and 56 patients with CAH. The
control group was consisted of 20 healthy
persons of the same sex and age.

TPYAHOKOHTpOJIUpYyeMas
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The inclusion criteria in the study were any
stage and degree of AH. The criterion of
DTCAH was the presence of a persistent
increase in BP above the target level, despite
the simultaneous use of three or more
antihypertensive drugs of various classes in
adequate therapeutic doses, including a diuretic.

Exclusion criteria were heart failure
functional class IV, acute coronary syndrome,
rhythm and conduction disorders, diabetes
mellitus, chronic respiratory insufficiency,
bronchial asthma, chronic  obstructive
pulmonary diseases, peptic ulcer and duodenal
ulcer at the stage of exacerbation, systemic
diseases of connective tissue, tumors.

Analysis of HRV was carried out on the
computer diagnostic complex CardioLab 2009
(«HAI-Medica», Ukraine). The study was
conducted in the sitting position after 15 min
rest. The computation of HRV indices was
performed in real time within the 7-minute
session on the background of the ECG in the
first standard lead with a sampling rate of the
signal at 1000 Hz. There were allocated 3 types
of waves using the fast Fourier transform: slow
(VLF, 0,0033-0,05 Hz), medium (LF, 0,05-
0,15 Hz), fast (HF, 0,15-0,40 Hz).

The following parameters of HRV were
determined in all subjects in 5-minute intervals
to assess the state of regulatory systems [6]: TP
— total power of the spectrum, a measure of the
power of the effects of neurohumoral reactions
(ms2); VLF — the absolute power of the very
low-frequency spectrum is associated with
thermoregulation, renin-angiotensin system and
sympathetic nervous system (ms2); VLF — the
relative power of very low frequency spectrum
(%); LF — the absolute power of the low-
frequency spectrum is associated mainly with
the sympathetic and partially parasympathetic
links of regulation (ms2); LF — the relative
power of low frequency spectrum (%); HF — the
absolute power of the high-frequency domain of
the spectrum is associated mainly with the
parasympathetic regulating unit (ms2); HF — the
relative power of high frequency spectrum (%);



LF/HF -
balance.
Statistical analysis was performed in the
program  Statistica 10. An analysis was
conducted of the data for outliers (Grabs test)
and compliance data the hypothesis about the
normal  distribution  (Kolmogorov-Smirnov
test): after exclusion of cases with emissions
data for further calculations used the sample of
50 patients with DTCAH and 50 patients with
CAH. For statistical evaluation of the results

measure display sympathovagal
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were used parametric tests: M — mean value, sd
— standard deviation. The significance of
differences between groups was determined
using nonparametric T-Wilcoxon test.

RESULTS AND DISCUSSION

Mean values of HRV parameters in patients
with DTCAH and CAH are presented in
Table 1.

The parameters of HRV in patients with DTCAH and CAH (M =+ sd) el
The parameters of HRV Control group Groups of patients
DTCAH CAH
TP, ms2 1635 + 145* 1150 + 493 1052 + 388
VLF, ms2 446 + 67 414 + 161** 537 + 188#
VLF', % 27 36 51
LF, ms2 710 + 63 335 + 155** 244 + 1214#
LF', % 43 29 23
HF, ms2 386 + 26* 200 £121 150 + 77#
HF', % 24 17 14
LF/HF 1,8+0,2 2,21+0,93 1,95+0,89

Notes: * — P < 0,05 — between the control group and the group DTCAH, ** — P < 0,05 — between the groups
of patients with DTCAH and CAH, # — P < 0,05 - between the control group and the CAH.

In patients with AH compared with healthy
individuals of the control group there were
changes of the regulation systems, which were
manifested with low levels of TP, HF, LF, and
high level of VLF and value LF/HF. Whereas
there were differences within the group of
persons with AH between patients with
DTCAH and CAH.

At lower TP in both groups of patients with
AH, in patients with DTCAH it was higher by
1.09 times than in patients with CAH. The
contribution of TP in patients with DTCAH was
(36 %) less than in patients with CAH (51 %).
In contrast, the proportion of LF and HF in TP
in patients with DTCAH (29 % and 17 %) was
more than its share of patients with CAH (23 %
and 14 %). The ratio VLF:LF:HF in patients
with DTCAH was 2.1:1,7:1, and in patients
with CAH - 3,6:1,6:1.

The value LF/HF in patients with DTCAH
was higher by 1.13 times than in patients with
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CAH. It indicated a more expressed imbalance
of sympatho-vagal regulation in the first group.

The obtained results confirm existing ideas
about the changes of HRV indexes in case of
AH [7-9]. We had found that patients with
DTCAH had less significant reducing in the
total power spectrum of HRV than in patients
with CAH, accompanied by more significant
decrease in VLF and increase in LF and HF.
Greater deviation of the value LF/HF was the
evidence of a greater imbalance of regulatory
systems and of more severe disease.

These results show a more significant
violations of neurohumoral regulation in
patients with DTCAH in comparison with
patients with CAH, which are the predominant
adrenergic activation, especially due to the
sympathetic link of vegetative nervous system
and explain the difficulties in achieving the
target BP in this group of patients [10-11].
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The data obtained should be taken into  adrenergic activation, especially due to the

account in the conduct of the patient and the  sympathetic link of vegetative nervous system.
choice of therapeutic tactics. 3. HRV can be used as an effective non-

CONCLUSIONS

decrease in levels of TP, HF and LF, higher

invasive method of diagnostics and control of
DTCAH.

1. Patients with AH was characterized by PROSPECTS FOR FUTURE STUDIES

levels of VLF and the value of LF/HF. In the future, it seems appropriate to study

2. Patients with DTCAH in comparison the dynamics of parameters of HRV in patients

with patients with CAH were observed more  with the DTCAH at various stages of
significant abnormalities in neurohormonal  treatment.
regulation, which were the predominant
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TYPES OF RADIOFREQUENCY ABLATION AND
CLINICAL SYMPTOMS IN PATIENTS WITH ATRIAL
FIBRILLATION AND FLUTTER
Zolotarova T. V.%, Brynza M. S.}, Martynenko O. V., Volkov D. E.?

V. N. Karazin Kharkiv National University, Kharkiv, Ukraine
2SI «Zaycev V. T. Institute of General and Urgent Surgery NAMS of Ukraine», Kharkiv, Ukraine

The study involved 76 patients with atrial fibrillation and atrial flutter (AF/AFL) who were divided into
groups depending on conducted surgery (radiofrequency ablation of pulmonary veins (RFA PV), cavo-
tricuspid isthmus (CTI), a combined strategy (PV + CTI)). We evaluated the sex and age of patients, AF and
AFL form, duration of AF/AFL, classification of AF / AFL by the different scales, stage and degree of
hypertension (AT); types of coronary heart disease (CHD); diabetes mellitus type 2; acute cerebrovascular
accident history; functional class and stage of chronic heart failure (FC CHF). The frequency distribution of
basic cardiovascular diseases and their clinical signs are observed equally in patients with AF/AFL, regardless
of the type of surgery carried out and they do not influence the choice of the latter. Male patients often held
RFA CTI and women — RFA PV. Patients with persistent AF often require alternative treatments, especially
catheter ablation of arrhythmic substrate.

KEY WORDS: clinical features, atrial fibrillation and flutter, surgery, catheter ablation, cavo-tricuspid
isthmus, pulmonary veins

THUITA PAJIIOYACTOTHOI ABJISAIII I KJITHIYHI O3HAKH Y TAIIEHTIB
3 OIBPUJIANIECIO TA TPIIIOTIHHAM IIEPEJICEPIb

3onomapvosa T. B. L bpunza M. cl Mapmunenko O. B. L Bonkos JI. €.*

! XapkiBcpkuii HanionansHuit yaiBepcuter imeni B. H. Kapasina, M. Xapkis, Ykpaina

2 Y «lHcTHTYT 3aranpHOI Ta HeBinkiIaxHoi Xipyprii imeHi B. T. 3aiiueBa HamionansHOT akamemil
MEIMYHHAX HAyK YKpaiHm», M. XapkiB, Ykpaina

Oo6ctexeno 76 mauieHTiB 3 ¢iOpwisiuiero Ta TpinotiHuaM nepeacepas (PIT/TII) B rpynax B 3aiexHOCTI
BiJl NPOBENEHOT0 OMNEPAaTUBHOTO BTpydaHHs (paaioyactoTHa abusuis jereneBux Ben (PUA JIB), kaBo-
tpukycninansHoro icrmycy (KTI), kom6inoBana crparteris (JIB+KTI)). OuintoBanucs cTath Ta BiK HaIli€HTIB,
¢dopma @II ta TII, tpusanicts nepediry OII/TII, knacudikanis OII/TII 3a pisHUMHK 1IKanamu, cTazii Ta
cryneHi aptepianbHoi rineprensii (Al'); tunm imemiuHoi xBopoOu cepus (IXC); HasBHICTH IyKPOBOTO
niabery 2 TUIy; rocTpe MOpPYLIEHHS MO3KOBOI'O KpoBOOOIry B aHaMmHe3l; (yHKI[IOHaJIbHUN Kiac Ta CTazis
xpoHiuHOi cepueBoi HegocratHocti (DK XCH). YactoTa mOIIMpEHHS OCHOBHHMX KapIiOBaCKYJISIPHUX
3aXBOPIOBaHb Ta 1X KIIIHIYHMX O3HAK CHOCTEPIraroThCsl 0/IHaKoBO B rpymnax mamienTiB 3 OIT/TII He3zanexHo
BiJl TUIy MPOBEJCHOTO ONEPAaTHBHOIO BTPYYaHHS | BOHM HE BIUIMBAIOTh Ha BHOIp octaHHbOro. [larieHtam
40J10Bi401 cTati yactimre npoBoautbes PUA KTI, i xxinouoi — PUA JIB. IamieHTu 3 nmepcucTyo4o GopMoro
@Il yacrimie nOTPeOYIOTh aNbTEPHATHBHUX METOJIB JIIKYBaHHS, B IIEpLIy 4Yepry KaTeTepHOi alusuii
cyOcTpaTy apuTMmii.

K/TIOY0BI C/IOBA: xniHiuHi 03HaKky, (GiOpmiAmis Ta TPINOTIHHS Hepeacepib, ONepaTuBHE BTPYIaHHS,
KaTeTepHa abJIALisl, KaBO-TPIKyCIiAadbHUN ICTMYC, JIETEHEBI BEHH

TUIbI PAJIMOYACTOTHOM ABJSAIMU Y KINHUYECKHUE IMTPU3HAKH
Y HAIIMEHTOB C ®UBPAJLIALNMUEN U TPENNIETAHUEM ITPEJICEPIAM

3onomapesa T. B. L bpuinza M. cl Mapmuvinenko A. B. L. Bonkos JI. E.

! XapbKOBCKUI HallMOHANBHBINA yHUBepcuTeT umenu B. H. Kapasuna, r. XapekoB, Ykpanna

21y «HCcTHTYT 00mEeld W HeoTinoxHOW xupyprum mmeHu B. T. 3aiineBa HarmumonanbHoi akagemun
MEIUIUHCKUX HayK YKpauHbD», I. XapbKoB, YKpauHa
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O6cnenoBanbl 76 mauueHToB ¢ (QuOpwuinued u TperneranueM npencepauid (OII/TII) B rpymnnax B
3aBUCHMOCTH OT INPOBEAEHHOTO OIEPAaTHBHOI'O BMEIIATENLCTBA (PaJMOYacTOTHAS aOJsALUsl JIETOYHBIX BEH
(PHYA JIB), xaBo-tpukycnupansHoro wucrtmyca (KTHU), xomOunmpoBannast crtparerus (JIB + KTN)).
OneHNBaIKCh T0J ¥ Bo3pacT nanueHToB, Gpopma ®I1 u TII, gnurensrocts Teuenust GII/TII, knaccuduxanys
OII/TII o pa3nMyHBIM IIKAJIaM; CTaMU U CTENEHHU apTepHaibHOM runepten3uu (Al); TUIBI HIIeMUYecKon
Oonesnn cepaua (MBC); Hammume caxapHoro pamabera 2 THIA; OCTpPOE HapylIEHHE MO3TOBOTO
KpoBooOpalieHuss B aHaMHe3e; (QYHKIMOHAIBHBIH KIacCc W CTaJuM XPOHMYECKOW CepleyHOiM
HenoctaTouHocTH (PK XCH). HactoTta pacnpocTpaHeHHs] OCHOBHBIX KapJHOBacKyJISIPHBIX 3a00JIeBaHUM U UX
KJIMHUYECKUX TPH3HAKOB HAOJIONAIOTCS OJMHAKOBO B rpynmnax nauueHtoB ¢ OII/TII nezaBucumo ot Tuma
NPOBEIEHHOIO ONEPaTHBHOIO BMELIATENLCTBA, W OHM HE BIMSAIOT Ha BBIOOp mocienHero. Ilanmentam
Myxckoro mosa yvame npoBoautcss PYA KTU, xenckoro — PYA JIB. IlauueHTam C mepCUCTHPYIOIICH
¢dopmoit @II vame TpedyroTcs aNbTepHATUBHBIE METOABI JICUCHHS, B IIEPBYIO O4Yepe/b, KaTeTepHas a0usius
cyOcTpaTa apUTMUH.

K/IIIOYEBBIE CJIOBA: xnuHW4YecKWe TpU3HAKM, (uUOpWULILIMS W TpeneTaHue Mpeacepauy,
OIepaTHBHOE BMEIIATEIbCTBO, KaTETepHas abJIsIHs, KaBO-TPUKYCIUIAIBHBIH HCTMYC, JIETOYHBIC BEHBI

INTRODUCTION — 21 patients with radiofrequency ablation of
pulmonary veins (RFA PV), 30 - cavo-tricuspid
isthmus (CTI), 25 — a combined strategy (PV +
CTI), which were distributed to the appropriate
group.

We evaluated the sex and age of patients,
AF and AFL forms (paroxysmal, persistent,
permanent); duration of AF/AFL (>or<1
year); classification of AF / AFL by scales:
EHRA (I-1V), CHA2-DS2-VASc (0-5), HAS-
BLED (1-3); stage (I-I11) and degree (1-3) of
arterial hypertension (AH); types of ischemic
heart disease (IHD) (angina of effort and
functional classes (FC), X-syndrome, variant
angina (VA), silent myocardial ischemia (SMI),
atherosclerotic heart disease (ASHD), past
myocardial infarction (PMI)); diabetes mellitus
(DM) type 2; acute cerebrovascular accident
history (CVA) ; FC and stages of chronic heart
failure (CHF) according NYHA classification,
stages of CHF according Strazhesko M.D. and
V. H. Vasilenko in the Association of
Cardiologists of Ukraine recommendations
(2012) [4-5].

The data obtained after the formation of the
database processed in Microsoft Excel. For
statistical evaluation of the results were used
parametric criteria’s (mean — M, standard
deviation — sd), non-parametric criteria’s
(absolute (n, number), relative (percentage
(p, %) and the average error rate (sP)). The
OBJECTIVE level of statistical significance of differences
between groups was assessed using non-
parametric Friedman ANOVA and Kendall
coefficient of Concordance test and additionally
performed a Wilcoxon Matched Pairs Test for
MATERIALS AND METHODS parameters that showed a statistical difference

. between the groups to identify differences
76 patients aged 59 £ 8 (p . (M £ sd)) (34 between couples. Friedman nonparametric test
male and 32 female) were examined, from them

Despite progress in the management of
patients with atrial fibrillation (AF), this
arrhythmia remains one of the major causes of
stroke, heart failure, sudden death, and
cardiovascular morbidity in the world [1-2].

With  the introduction of catheter
interventions methods the opportunity to
radically eliminate the arrhythmia substrate
revealed itself, which is particularly important
for young patients.

In general, catheter ablation is effective in
restoring and maintaining sinus rhythm in
patients with symptomatic paroxysmal, persis-
tent and probably long persistent AF (AFL) as
second-line therapy after failure or intolerance
to antiarrhythmic therapy. In paroxysmal AF as
catheter ablation was considered first-line
therapy, randomized study showed only a slight
improvement results rhythm control compared
with antiarrhythmic therapy [3].

Patients with  documented right-atrial
isthmus-dependent flutter, undergoing ablation
due to AF, the right atrial isthmus ablation is
recommended [1].

The above requires a careful approach to
assess the main clinical characteristics of
patients requiring surgical treatment for
arrhythmia, which is not enough studied at the
moment.

To establish clinical features of patients
with AF and AFL depending on the type of
conducted radiofrequency ablation.

52



was considered statistically significant at
p<0.05 Wilcoxon test was considered
statistically significant when W < 0.05.

Calculations were performed using the
software package STATISTICA 10.
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RESULTS AND DISCUSSION

Table 1 present’s data on the distribution of
patients by age and sex in different groups
conducted surgery with the evaluation of
statistical significance.

Table 1
Distribution of patients by age and sex in different groups conducted surgery
with the evaluation of statistical significance
. RFA
Indicator RFA PV RFA CTI PV+CTI
Total (n, % =+ sP) 21,28 +5 30,39+6 25,33+5
Males 7,33+£5 23,77+5 14,56 £ 6
Females 14,67 +5 7,23+5 11,44+ 6
The level of
statistical signify- Friedman test - 00023
cance of differences | result p=5
(nG;nieSrP) between groups
70 Value of
coefficient of W =0,2888
Concordance
Wilcoxon test _ No significant | No significant
result p =0,0033 differen differen
Age (M = sd, years) 53+9 64 +7 59+ 6
The level of ngslﬁ?tman test No significant difference p = 0,2231
statistical signifi- Value of
cance of differences coefficient of W = 0,075
between groups Concordance

Notes: M —mean; n — number; sd — standard deviation; sP — the average error rate.

Revealed significant differences between
groups in the ratio of male/female (p < 0.05),
where the group CTI dominated by men, in the
group PV — women; group PV + CTI ratio had
no significant difference.

Table 2 presents data of main characteristics
of the clinical course and the underlying rating
scale AF/AFL with the assessment of the level
of statistical significance.

The persistent form of the AF surpassed the
RFA PV group (p < 0.05), between CTl and PV
+ CTI groups statistically difference was not
revealed. The significant difference was
detected between all groups by the types:
paroxysmal form predominated in PV + CTI
group, persistent —in CTI group.

Figure shown the distribution of data for
group’s duration of AF/AFL with assessment of
statistical significance.

Table 2
Main characteristics of the clinical course and the underlying rating scale AF/AFL
Main characteristics of heart rhythm disturbances RFA PV RFA CTI P\llq fén
Total 21, 100 14,47+6 25, 100
Paroxysmal 3,14+ 4 1,7+3 16,64 +6
Persistent 18,86+ 4 11,79 +£5 9,366
Permanent 0 2,14+ 4 0
AF The level of :
Friedman test result =0,0083
(n, % + sP) | statistical il P
significance of Value of coefficient W =0,2279
differences between | Of Concordance T
groups Wilcoxon test result | p=0,0082 No significant p=0,0071
difference
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Continuation of the table

Friedman test result

Total 4,19+5 30, 100 25, 100
Paroxysmal 0 3,10+3 14,56 £ 6
Persistent 4,100 25,83+4 11,44 £6
AFL Long-persistent 0 2,73 0
(n, % = SP) | The level of statistical | Friedman test result p = 0,00001
significance of Value of coefficient _
differences between of Concordance W =0,5493
groups Wilcoxon test result | p=0,0002 | p=0,0071 | p=0,0014
| 0 0 0
T 1,5+2 1,3+2 2,8+3
EHRA I 19,90£3 | 27,90+3 | 23,92%3
v 1,5+2 2,7+3 0
T_he _Ie_vel of statistical | Friedman test result No significant difference p = 0,246
significance of —
differences between Value of coefficient W = 0,666
groups of Concordance
0 4,19+5 3,10£3 4,16+ 4
1 6,29+5 9,305 9,36 £6
Classificati 2 7,33+5 8,27+5 8,32+£5
on of CHAZ-DS2-VASC 3 2,10+3 6,20+ 5 3,12+ 4
AF/AFL 4 1,5+2 3,10+3 1,442
and scales 5 1,5+£2 1,3+£2 0
(n, % + sP) | The level of statistical

No significant difference p = 0,793

significance of

differences between Value of coefficient

groups of Concordance W=0,011
1 8,38+6 7,23+5 8,32+5
HAS-BLED 2 10,48 +6 18, 60 + 6 13,52 + 6
3 3,14+4 5 17+4 4,16+4

The level of statistical | Friedman test result

No significant difference p = 0,3817

significance of
differences between
groups

Value of coefficient
of Concordance

W = 0,458

Notes: n — number; sd — standard deviation; sP — the average error rate.

30
80
70
60
50
40
30
20
10

Duration of AF and AFL in groups, %

86

- 31
- 73
] 050 B AF <1 year
. B AF =1 year
N 19 B AFL <1 year
: AFL =1 year

PV CTl PV+CTI

Fridman testresult -no significant difference p=0.2817

Fig. Distribution of data for group’s duration of AF/AFL
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The significant difference between the
groups in duration of AF/AFL groups is absent,
so the duration of the course of a particular type
of arrhythmia did not influence the selection of

These basic clinical indicators of patients
who were carried various types of intervention
are presented in Table 3.

the type of surgery.
Table 3
Basic clinical indicators of patients who were carried various types of intervention
- RFA
Clinical features RFA PV RFA CTI PV+CTI
Total number of patlentso,/opirstpf)rom the total number (n, 21,2749 30,3946 25,3345
Total 12,57 +£6 20,67 +£5 16,64 +6
| 0 0 0
Stage 1 9,75+5 15,75+5 14,88 +4
11l 3,25+5 525+5 2,12+ 4
1 0 3,154 0
Degree 2 6,50+ 6 6,30+£5 9,56+6
3 6,50+ 6 11,55+ 6 7,44+ 6
The level of | Friedman test No significant difference p = 0,5044
statistical result
significance of | Value of
differences coefficient of W =0,0325
between groups | Concordance
Total 10,48+ 6 21,70 +£5 14,56 + 6
Angina of effort 2,20+£5 10,48 £ 6 3,22+5
| 0 0 0
FC of angina I 2,67+5 3,30+5 2,67+5
1] 1,33+5 7,705 1,33+5
v 0 0 0
X-syndrome 1,10+£3 0 0
IHD VA 0 0 0
(n, %= sP) SMI 0 0 0
o ASHD 7,70+5 8,386 10,71 +5
@ PMI 0 3,14+4 1,7+3
'é ;rtgfis!tei\égl of F”e?gs]jlr; test No significant difference p=0,6294
significance of Value of
differences coefficient of W =0,022
between groups Concordance
DM Total 1 6 3
(n, % £ sP) Type | 2 1, 100 6, 100 3, 100
'E‘n"’“(;oe f;/P'?‘ Total 3,14+4 | 3,10£3 | 3,10%3
Total 16,76 £ 5 26,874 15,60+ 6
| 7,43+6 7,27+5 6,40+ 6
FC 1 6,38+6 11,42+6 7,47+6
1"l 3,19+4 8,31+5 2,13+4
v 0 0 0
| 8,50+6 8,31+5 8,53+6
CHF Stages 1A 8,50+ 6 14,54 £ 6 7,47+6
(n, % + sP) g 1B 0 4,15+4 0
1"l 0 0 0
The_ Ie.vel of Friedman test No significant difference p = 0,3492
statistical result
significance of Value of
differences coefficient of W =0,1597
between groups Concordance

Notes: n — number; sP — the average error rate.
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Based on the results presented in tables, age,
class EHRA, scale CHAZ2-DS2-VASc and
HAS-BLED, duration of course of arrhythmia,
the stage and degree of AH, types of IHD, DM,
acute CVA, stage and FC CHF in groups RFA
PV, CTI and PV+ CTI statistical differences
were absent and therefore did not influence on
the choice of the type of surgical intervention,
that was not reflected in the literature.

We have identified as J. Romero etal. [6],
the prevalence in the structure of sex men in the
group RFA CTI due to higher prevalence of
AFL among male gender. The presence in some
patients with AFL concomitant AF, by the same
data [6] should be regarded as a separate
disease.

The predominance of women in the group
RFA PV are explained by the data [7] about
more symptomatic AF course in females, when
medical intervention ineffective and ablation of
arrhythmia substrate comes to the fore in the
treatment strategy.

According to the data [8], persistent form of
AF is associated with a poor control of the
rhythm using drug therapy; therefore, these
patients often require alternative therapies,
especially RFA of arrhythmia substrate.
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DIAGONAL EARLOBE CREASE: FRANK'S SIGN
IN ISCHEMIC HEART DISEASE

Bogun L. V., Lawal Wuraola F.*, lvleva O. 0.2, Okhryamkina O. 0.

V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

2 Kharkiv Railway Clinical Hospital Ne 1 of the branch «Center of Healthcare» of Public JSC «Ukrainian
Railway», Kharkiv, Ukraine

The article emphasizes the necessity of meticulous physical examination of the patient in the modern
clinical practice. Two clinical examples of diagonal earlobe crease, also known as Frank’s sign, are given.
Both cases describe patients with ischemic heart disease, but age of patients and severity of Frank’s sign
differ. The literature data about its frequency in different groups of population as well as the clinical
significance and possible underlying pathophysiological mechanisms of Frank’s are shown.

KEY WORDS: diagonal earlobe crease, Frank’s sign, atherosclerosis

JIATOHAJIBHA CKJIAJJKA MOYKH BYXA: O3HAKA ®PAHKA
MPH IIEMIYHIIA XBOPOEI CEPIIS

Bozyn JI. B.Y, Jlagan Bypaona @*, Ienesa O. 0.2, Oxpamxina O. 0.2

! Xapkiscpkuii HanionansHuit yaisepcuter imeni B. H. Kapasina, m. Xapkis, Ykpaina

2 XapkiBchKa KiTiHiuHA TiKApHS Ha 3amisHEYHOMY TpamcnopTi Ne 1 ¢inii «LlenTp oxopomu 310pos's» [TAT
«YKpalHCbKa 3ai3HuIIsI», M. XapKiB, YKpaiHa

VY crarTi MiIKPECTIOEThCS HEOOXIAHICTh PETENBHOTO (I3UYHOrO OOCTE)KEHHS XBOPOTO B Cy4acHid
KIiHIYHIA mpaktumi. [JaHo 1oBa KIIHIYHI NPUKIAIN AiarOHANBHOI CKIAJKH MOYKH ByXa, TaKOX BIIOMOI SK
o3Haka ®panka. OOHIBa BHUIIAJKH ONHMCYIOTH XBOPUX 13 JOBEICHOIO IMIEMIYHOI XBOPOOOIO cepls, aie
pi3HOTO BIKY i3 pi3HOIO BHpa3HicTIO 03Haku Dpanka. HaBemeHo niTepaTypHi IaHi Tpo 11 9acTOTY B Pi3HHX
MOMyISAIIHAX TpyHax, a TaKoX KIIHIYHE 3HAYCHHS Ta MOXKIIMBI OCHOBHI MaTO(i3i0NOTIYHI MEXaHi3MH
BUHUKHEHHS 03HaKu DpaHKa.

K/TIO4Y90BI CJIOBA: niaroHaipHa CKJIaJIKa MOYKH ByXa, 03Haka DpaHKa, aTepOCKIEpO3

JIMATOHAJBHAS CKJIAJIKA MOUYKH YXA: IPUSHAK ®PAHKA ITPU UIIEMUWYECKOM
BOJIE3HH CEPALA
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3npaBooxpaneHus» [TAO «YKpanHCKas Kelne3Has 10poray, I. XapbKoB, YKpanHa

B cratbe MOAYCPKUBACTCS H€06XO,Z[I/IMOCTL TIIATCJIBHOTO (1)I/I3I/I‘IGCKOFO OGCJ’ICHOB&HI/IH OOJILHOTO B
COBpeMCHHOfI KJIMHAYECKOM IMpaKTUKE. I[aHBI JBa KIMHUYCCKUX NpUMepa ,HI/IaFOHaHBHOﬁ CKJIaIKN MOYKH YyXa,
TaK)Ke H3BECTHOM Kak IMIpU3HAK d)paHKa. O0a CJlIydyasi OIIUCBIBAIOT OOJILHEIX 3 ,HOKa3aHHOI>i HIIIEeMUYECKOM
00JIE3HBIO cepana, HO pa3jIMiIHOro Bo3pacta u € paSHHqHOﬁ BBIPpA)KECHHOCTBIO TPU3HAKa chaHKa. HpI/IBCﬂCHLI
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INTRODUCTION

Despite the widespread introduction of
modern laboratory and instrumental methods
for diagnosing cardiovascular diseases (CVD),
especially of atherosclerotic origin, careful
interviewing and physical examination of the
patient continue to play an important role in the
diagnosis of ischemic heart disease (IHD).

The physical examination of a patient with
suspected atherosclerotic CVD should include
an assessment of whether a patient looks
younger or older than his or her actual age [1-
3]. This approach assumes that the perceived
age of a patient correlates with age-related
disease and mortality, and thus that patients
appearing older than their chronological age are
more likely to have poor health status,
compared with those appearing their actual age
[4]. Previous studies have found that male
pattern baldness, grey hair, and facial wrinkles
as well as presence of arcus cornea are all
markers of looking old for one’s age [1, 5-7].

Earlobe crease, xanthelasmata, and arcus cornea
are appearance factors, which similarly to the
common age-related signs occur more
frequently with increasing age. Cardiovascular
disease is one of the most common age-related
diseases, and also the leading cause of death
worldwide [1].

According to the literature data earlobe
crease (ELC) has been shown to be associated
with CVD or risk factors for CVD and could be
a marker of predisposition to CVD.

CLINICAL CASE

Case 1 presentation. A 61-year-old man
presented to the emergency department with
5-hour burning chest pain non-responsible to
sublingual nitroglycerin, irradiating to the left
shoulder, associated with dyspnea. His has a
history if long-standing hypertension, positive
family  history  for  hypertension and
cerebrovascular disease. Physical examination
noted diagonal (Frank’s sign) and pre-auricular
creases in both earlobes (Fig. 1).

Fig. 1. Photograph shows the diagonal earlobe and preauricular creases

An electrocardiogram revealed horizontal
ST-segment depression with negative T wave in
I, AVL and V5-V6 leads. Cardiac enzymes
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(troponin T, MB fraction of creatine kinase)
were markedly elevated. Coronary angiography
revealed occlusion of marginal branch of



circumflex artery, and one stent was placed.
The following diagnosis was made: IHD. Acute
(13.10.2017) myocardial infarction without Q
wave of the basal and lateral left ventricle wall.
Occlusive atherosclerosis of circumflex artery
(Corona-roangiography with stenting
13.10.2017). Essential hypertension Il stage 3
grade, very high total cardiovascular risk. HF |
stage with preserved systolic function 1l FC.

This clinical case demonstrates Frank’s sign
in patient slightly older than 60 years with
proven CVD. Although it has limited sen-
sitivity, the sign is more useful diagnostically in
persons younger than 60 years of age than in
older persons [8].

The next clinical case demonstrates this sign
in older patient with proven CVD but without
arterial hypertension.

Series «Mediciney. Issue 34

Case 2 presentation. A 73-year-old man who
complaints of general fatigue with a past
medical history of non-Q-wave myocardial
infarction, confirmed by cardiac enzymes,
dyslipidemia, paroxysmal form of atrial
fibrillation  according to  results  of
electrocardiographic Holter monitoring is under
our following-up with the diagnosis IHD.
Postinfarction (non-Q-wave anterior infarction
10.09.2014) cardiosclerosis. Atrial fibrillation,
paroxysmal form. EHRA |, CHA2DS2-VASc -
3, HAS-BLEED-2. HF | stage with preserved
systolic function Il FC. Condition after mild
amiodarone-induced thyroid dysfunction with
spontaneous restoration of euthyroidism. The
case of amiodarone-induced thyroid dysfunc-
tion was described previously [9]. This patient
was noted to have bilateral Frank's sign with 2
diagonal earlobe creases (Fig. 2).

Fig. 2. Photograph shows two diagonal earlobe creases

Both cases demonstrate an association
between ELC and proven atherosclerosis of the
coronary arteries regardless of patients’ age.
According to some literature data, the
frequency of ELC has been shown to be high in
patients with IHD, which was shown in our
clinical cases.
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DISCUSSION

In Raman study, the prevalence of ELC, a
sign of coronary heart disease was observed in
nearly 60 % of patients with diabetes more than
40 years old [10]. In Australia, Davis et al. [11]
reported that the sensitivity and specificity of
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ELC for detecting IHD were 60 % and 48 %
but this sign was of little value as a sign of the
presence of diabetic vascular complications.
According to another study [12] of 520 forensic
autopsy cases, the existence of an ELC was
noted in 55 % of cases. ELC was found to be
the strongest independent risk factor for
coronary artery disease and sudden cardiac
death apart from age and body mass index for
both genders.

ELC runs from the lower pole of the
external meatus, diagonally backward to the
edge of the lobe at approximately 45 degrees. In
1973, Frank first reported the association of the
presence of ELC with IHD [13]. It was deemed
as the Frank sign. However, a consensus for the
routine use of ELC in IHD patients is yet to be
formed [14].

Preliminary observations by ancient Chinese
traditional doctors suggesting that a ‘positive

ear-lobe sign’ is associated with the
development of premature coronary artery
atherosclerosis have been heralded [15-16].
Prior to Frank’s description, aficionados of
Roman sculpture might have seen but not
grasped the significance of busts portraying the
emperor Hadrian prominently  displayed
bilateral ear lobe creases [17-18]. Classical
writings suggest that the Roman emperor
Hadrian, born in Italia, 10 km from present day
Sevilla, died from congestive heart failure
resulting from hypertension and coronary
atherosclerosis. This diagnosis is supported by
the identification of bilateral diagonal ear
creases on sculptures of several busts of
Hadrian as well as literary evidence of behavior
pattern A. Roman portrait sculpture is

considered to be highly accurate and detailed
(Fig. 3) [15, 18-19].

Fig.3. Colossal head of Hadrian. Rome, Vatican Museums, Pius-Clementine Museum,
Round Room, 7 (Musei Vaticani, Museo Pio-Clementino) [19]

The etiologic basis of ELC is not clear and
the underlying pathophysiological mechanisms
are still under discussion. The suggested
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explanation might include degeneration of
elastin as well as unbalanced ratio of collagen
to elastin, as these traits reflecting



microvascular disease were similarly seen in
biopsy specimens taken from the earlobes and
the coronary bed. Similarly to the heart,
earlobes have an end-artery-type  of
microcirculation without collaterals and become
quickly anoxic if end-arteries are occluded [20].
Thus, the postulated theory suggests that any
pathological  condition influencing  the
microvasculature such as IHD, diabetes
mellitus, metabolic syndrome and arterial
hypertension may contribute to the formation of
Frank’s sign [14]. Moreover, diffuse loss of
elastin and elastic fibers were observed in
biopsy specimens taken from earlobe creases
depicting the vasculature morphology present in
the coronary bed, pathognomonic of IHD. A
conclusion that elastin degeneration in the skin
may be a marker of abnormalities in vessel
walls with similar elastic properties was made
[21]. Therefore, risk factors for CVD associated
with abnormal microcirculation might cause
ELC due to a local microvascular alteration
associated with atherosclerosis [22].

Moreover, a possible association between
Frank’s sign and carotid arteries atherosclerosis
has been demonstrated recently by clinical,
autopsy, and angiography studies though not
finally confirmed. Some authors supposed that
Frank’s sign might be the earliest manifestation
of a generalized vascular disease and
subclinical atherosclerosis [23-25]. The ELC
was also associated with such IHD surrogates
as brachial-ankle pulse wave velocity and aortic
intima-media thickness in subjects without
clinically overt CVD. A common patho-
physiologic relation between ELC and IHD has
been shown in the molecular biology research,
which may be explained by structural
similarity: earlobe collagen consists of peptide
chains resembling those present on scavenger
macrophages receptor used for the ingestion of
atheromatous cholesterol [24, 26].

The relation between Frank’s sign and
ageing is still controversial. The primary role of
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The article demonstrates a clinical case of Pickwickian syndrome. The clinical manifestation of the
syndrome, a diagnostic approach including instrumental methods, and the up-to-date treatment based on the
literature data are shown. The significance of maintaining lifestyle modification with accent on a
normalization of body mass is emphasized.
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syndrome (OHS), or alveolar-hypoventilation

INTRODUCTION in obesity [1]. It has been named as the

Obesity and its consequences lead to «Pickwickian syndrome» after Joe, the fat,
increase of morbidity and negatively red faced boy in Charles Dickens’ The
influence on quality of life with increased Pickwick Papers [2]. The diagnosis of this
healthcare  expenses. One of these syndrome can be made in the presence of
repercussions is  obesity-hypoventilation three key components such as obesity if body
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mass index (BMI) exceeds 30 kg/m?
obstructive sleep apnea and daytime or
wakefulness hypoventilation resulting in
chronic hypercapnia in the absence of
alternative causes explaining the hypoxemia-
hypercapnia. These signs are known as the
Pickwickian triad, too. Although it has been
revealed that approximately 10-20% of
obese patients with daytime somnolence have
hypercapnia the precise prevalence of OHS
really is unknown [1]. Moreover, its
prevalence has been markedly increasing
during the last three decades, probably due to
the present «epidemic» of obesity [1]. OHS
often remains undiagnosed until the late stage
of the disease. Early detection of the OHS is
of greatest importance, as effective treatment
can lead to significant improvement in patient
outcomes [3].

CLINICAL CASE PRESENTATION

A 50-year old man was admitted to the
Institute of Therapy with complaints of
dyspnea and chest tightness during moderate
physical activity, leg edema, fatigue, daytime
sleepiness and weight gain. His wife told that
her husband had disturbed sleep at night as
well as snoring and short-term pauses during
sleeping.

ANAMNESIS MORBI

Patient developed all symptoms two years
ago when dyspnea and chest tightness during
moderate physical activity occurred. The
hypertension (HTN) was diagnosed at the
same time. The maximal blood pressure (BP)
was 170/100 mm Hg. The patient was
prescribed drug treatment with bisoprolol,
indapamide and lisinopril but without marked

efficacy.
ANAMNESIS VITAE
Patient denies tuberculosis, sexually

transmitted infections, traumas, hereditary
diseases. He had an appendectomy and
surgical intervention because of left-side
inguinal hernia in the childhood. Allergic
history is negative. The patient smokes a pack
of cigarettes in a day and denies alcohol
abuse.
OBJECTIVE EXAMINATION

Patient’s conciseness is clear, general
condition is of moderate severity, posture is
active. Patient is orientated in place, time and
his personality. Patient is obese with BMI
41,62 kg/m®. Face is hyperemic. Thyroid
gland is slightly enlarged, smooth, elastic,
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mobile, non-tender to palpation. Peripheral
lymph nodes are non-palpable. Respiratory
rate is 18 per minute. Lung percussion reveals
resonant sounds. Dry rhonchi at the
background of the weakened vesicular
breathing were auscultated. Heart borders are
shifted 2 cm to the left. Heart auscultation:
heart rhythm is regular, heart sounds are
muffled. Pulse rate is 68 beats per minute. BP
is 140/90 mm Hg on both arms. Abdomen is
symmetrical, increased in its size due to
subcutaneous fat, participates in breathing.
Tenderness to palpation is absence. Blumberg
sign is negative. Liver edge is palpable 5 cm
below the left costal margin without
tenderness to palpation. Spleen is non-
palpable. Pasternatsky sign is negative on
both sides. Moderate feet and shins pitting
edema are detected.
LABORATORY AND
TESTS

In CBC (13.09.17) elevated erythrocytes
sedimentation rate (ESR) — 16 mm/h with
unremarkable other parameters.

Urinalysis (13.09.17): no abnormalities
were found.

INSTRUMENTAL

Blood biochemistry (13.09.17): mild
hyperglycemia  (fasting  glucose level
6,09 mmol/L  (normal range is 3,3—

5,5 mmol/L), but glycosylated hemoglobin is
within normal limits (5,7 %; normal range is
4,5-6,1 %); increased level of ALT (55 UJ/L,
normal limits less than 45 U/L), a high-
sensitivity C-reactive protein (hs-CRP) is
4,5mg/L (normal limits less than 3 mg/L),
elevated levels of total cholesterol
(5,39 mmol/L, normal limits less than
5,2mmol/L) and low density lipoprotein
cholesterol (LDL-C) (3,78 mmol/L, normal
limits less than 3,1 mmol/L). Increased level
of thyroid-stimulating hormone (TSH) up to
7,88 mclU/ml  ( normal range is 0,23-
3,4 mclU/ml ) with normal level of the
thyroid hormone free T4 (13,0 nmol/L,
normal range is 10,0-23,2 nmol/L) were
detected.

Chest X-ray (14.09.17): sings of the left
ventricle hypertrophy and dilatation of the
left atrium, compaction of the aortic wall and
calcification of the left coronary artery, high
level of diaphragm position.

ECG (12.09.17) sinus rhythm with heart
rate 64 beats per minute, non-specific
repolarization abnormalities in the lateral and
inferior segments of the left ventricle wall.



Echocardiography  (12.09.17): ejection
fraction (EF) is 60 %. Contractility function
is preserved. Enlargement of the left atrium
up to 4, 2cm (norm less than 4,0 cm). Left
ventricle: end-diastolic diameter is 5,2 cm
(norm is 3,5-5,6 cm), end-systolic diameter is
3,5cm (norm is 2,3-4,0 cm), posterior wall
thickness is 1,12 cm (norm is 0,6-1,1 cm) —
increased. Intraventricular septum thickness
is increased up to 1, 13 cm (norm is O, 6-1,
1 cm). Right ventricle: diameter is 2, 6 cm
(norm less than 3,0 cm). Right atrium is 3,
8cm (norm is 2, 0-3,8cm). The systolic
pressure in a pulmonary artery is 35 mm Hg
(norm is 30 mm Hg) - increased. Valve
apparatus is not changed. Conclusion:
thickening of aortic wall and aortal valve
leaflets, mild dilatation of the left atrium
cavity, the left ventricle hypertrophy and the
blockade-type dyskinesia of the inter-
ventricular septum. Pulmonary hypertension |
degree.

Ultrasonography of the thyroid gland
(12.09.17): diffuse goiter, Il degree.

Abdominal ultrasonography (12.09.17):
diffuse changes of the liver, enlarged gall
bladder, sings of chronic pancreatitis.

Consultation of endocrinologist
(18.09.17): Diffuse goiter Il  degree,
subclinical hypothyroidism. Obesity 3 degree
of mixed etiology. Impaired glucose
tolerance. Levothyroxine 12, 5 mcg per day
was recommended.

Consultation of neurologist (18.09.17):
Diffuse hypertensive encephalopathy I
degree.

CLINICAL DIAGNOSIS

IHD: Stable effort angina Il functional
class. Essential arterial hypertension Il stage,
2" degree, very high total cardiovascular risk.
Hypertensive heart (left ventricle hyper-
trophy). HF Il A stage with preserved systolic
function of the left ventricle (EF 60 %), Il
functional class by NYHA. Diffuse goiter 1l
degree, subclinical hypothyroidism. Obesity 3
degree of mixed etiology. Impaired glucose
tolerance.  Diffuse  hypertensive  ence-
phalopathy 1l degree. Pickwickian syndrome.
TREATMENT

Lifestyle modification, with a reduction of
energy intake and an increase in physical
activity, is essential in all treatment strategies
for obesity. Patient received recommendation
to follow hypolipidemic low-caloric diet with
carbohydrates and salt restriction. Rational
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physical activity should include at least
30 min/day, 5 days/week of moderate
intensity physical activity. Smoking cessation
was highly recommended [4].

Drug therapy: acetylsalicylic acid
75 mg/day, atorvastatin 20 mg/day with LDL
cholesterol goal level less than 1.8 mmol/L or
LDL cholesterol reduction by no less than
50 % when the target level cannot be reached;
bisoprolol 2, 5 mg/day in the morning under
the heart rate control with target level of 55—
60 beats per minute at rest; torasemide
5 mg/day under close urine output control,
ramipril 5 mg/day under BP control with
target level less than 140/90 mm Hg, L-
thyroxin 12, 5mcg/day under TSH level
control. Patient condition was improved:
dyspnea did not disturb in the hospital setting,
leg edema disappeared.

DISCUSSION

The feature of this case is the combination
of obesity with respiratory complications
during nighttime sleeping, sleepiness and
fatigue in daytime which allow thinking
about Pickwickian syndrome, or OHS. We
also can assume that hypofunction of thyroid
gland has contributed to the development of
obesity.

Radiographic features in OHS may be
heterogeneous. Patients with OHS may either
have normal chest radiographs or exhibit
cardiomegaly and/or abnormal pulmonary
vascularity, i.e. signs of pulmonary
hypertension. Typically, subtle radiographic
signs of pulmonary vascularity are difficult to
evaluate given the patient body habitus [5].
These literature data can explain the absence
of lung abnormalities in chest X-ray in our
patient. Presence of high level of diaphragm
position which has been seen in our patient
can be due to severe abdominal obesity.

According to the literature data OHS is
generally observed in subjects over 50 years.
Comorbidities, favored by obesity, such as
arterial hypertension, left heart diseases,
diabetes are very frequent in these patients
[3]. All these clinical manifestation are
present in described clinical case.

The other interesting feature which is
present in our patient is elevated level of hs-
CRP. From our point of view this abnormal
laboratory marker can be explained by the
presence of low-grade inflammation specific
to obesity. Increased visceral adiposity has
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been shown to activate the important
pathways connecting low-grade chronic
inflammation, oxidative stress and blood
coagulation [6]. The expansion of adipose
tissue produces a number of bioactive
substances, known as adipocytokines or
adipokines, which trigger chronic low-grade
inflammation and interact with a range of
processes in many different organs. Although
the precise mechanisms are still unclear,
dysregulated production or secretion of these
adipokines caused by excess adipose tissue
and adipose tissue dysfunction can contribute
to the development of obesity-related
metabolic diseases [7].

Chronic inflammation is pivotal in heart
disease; studies have shown that high levels
of CRP, measured by hs-CRP, can be a
marker of atherosclerosis. hs-CRP is an
important predictor for adverse cardio-
vascular  events including  myocardial
infarction, cerebrovascular events, peripheral
vascular disease, and sudden cardiac death in
individuals without a history of heart disease
[8]. Relative risk of future cardiovascular
events based on hs-CRP testing is estimated
as follows: low risk: CRP < 1.0 mg/L;
intermediate risk: CRP 1.0-3.0 mg/L; high
risk: CRP > 3.0 mg/L [9].

The patient did not undergo a spirography.
But it may be recommended for such patients,
because it typically reveals a restrictive
pattern with a reduction in forced expiratory
volume in the first second (FEV;) and forced
vital capacity (FVC) but normal FEV,/FVC
ratio. This restrictive pulmonary physiology
is further impaired in OHS. Chest wall
compliance is reduced and respiratory
resistance is increased, likely secondary to the
reduction in functional residual capacity and
expiratory reserve volume. As a result, the
work of breathing in OHS patients is twice
that of obese eucapnic individuals and
increases further when these patients are
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DERMATOPOLYMIOSITIS OR WHEN CLINICAL DIAGNOSIS
MUST BE ON SYNDROME LEVEL
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The patient with the severe course of dermatopolymiositis served as an example for diagnostics, clinical
syndromes establishment, and treatment tactics. The importance of the syndrome but not of the nosological

diagnosis was marked.

KEY WORDS: dermatopolymiositis, syndrome diagnosis, cancer intoxication

JEPMATOIIOJIIMIO3UT ABO KOJIM KJITHIYHUAM JIATHO3
IHOBUHEH BYTHU HA CUHAPOMHOMY PIBHI

0Osoa A.’, Hazapko I. B.”, Jlucenxo H. B.”, /lebeouneuys B. B.?
! XapkiBcokuit Hanionansauit yaisepeuter iveni B. H. Kapasina, m. Xapkis, Ykpaina
2 XKJI 3T Ne 1 ®inii «I{O3» ITAT «YKp3aIi3HUI, M. XapKiB, YKpaiHa

Ha mnpuknani KIiHIYHOTO CIIOCTEPE)KEHHS MALIEHTKA 3 BaXKUM IEpediroM JepMaTONONIMIO3HUTY

PO3IIISIHYTO  AiarHOCTHKY,

BCTaHOBJICHHS KJIIHIYHUX CHHIPOMIB,

TaKTHKy JiKyBaHHs. [ligkpecieHo

Ba)XKJIUBICTh HE HO30JIOTIYHOTO, & CHHAPOMHOTO JiarHO3y.

KJIFOY90BI C/I0OBA: nepmMatoroiaiMio3uT, CHHAPOMHUM JiarH03, PakoBa iIHTOKCHKALIiS

JTEPMATONOJMMHO3UT WA KOT'JA KJIMHUYECKAW TUATHO3
JOJIKEH BbITh HA CMHAPOMHOM YPOBHE

Osoa A.’, Hazapko H. B.’, JIvicenko H. B.”, /lebeouney B. B.?
! XapbKOBCKUI HAaIMOHAIBHBINA yHUBepcuTeT uMeHu B. H. Kapasuna, r. XapskoB, YkpauHa
2 XKB XKIAT Ne 1 ®unmmana «13» I[TAO «Ykp3aau3Hsiis», I. XapbkoB YKpanHa

Ha npuMepe KIMHUYICCKOT'O Ha6J'IIO,HCHI/I$I MalMCHTKU C TSOKCJIbIM TCUCHHUCM JACPMATONOIMMHO3UTA
pPacCMOTPEHO AHUATHOCTHUKY, YCTAHOBJICHHUC KIMHHUYCCKUX CHHAPOMOB, TAKTHUKY JICUCHUA. Hoz[qepKHyTa
BAXXHOCTb HC HO30JIOTUYICCKOI'0, a CHHAPOMHOI'O JUAarHo3a.

KIIFOYEBBIE CJIOBA: nepMatonojuMo3UT, CHHAPOMHBIN JUAarHo3, pakoBas MHTOKCUKALIUS

INTRODUCTION

Dermatopolymiositis (DPM) is the system
progressive disease and/or clinical syndrome
revealing itself mainly by striated and smooth
muscle loss with movement disorders as well as
skin in the form of erythema, edema and not
pronounced but often met visceral pathology
[1-2].

Dermatopolymiositis is met in 0,2-0,8 cases
per 100 000 of population. Predominant age:
two peaks — 5-15 and 40-60 years.
Predominant sex: female — 2:1 thousands of
population [3-4].

© Ovda A., Nazarko I. V., Lysenko N. V.,
Lebedinets V. V., 2017

Predisposing factors: cooling, insolation,
stresses, physical overstrain, vaccination,
medications.

The debut in late life appears due to the
secondary nature (tumors, infections, etc.) [1-
5].

The clinical study of the patient with severe
dermatopolymiositis is offered to your
attention.

CLINICAL CASE

The patient, female, 69 years old, complains
about generalized weakness, weakness in lower
extremities, dizziness, movement difficulties,



food swallowing difficulties, enunciation
difficulties, mouth dryness, fever, skin rash.
Retarded in the consciousness. It’s difficult for
her to answer the questions.

Anamnesis Morbi. The disease lasted 2-3
weeks when the mentioned complains appeared.
The beginning of the disease was connected
with hypothermia. The state became worse
progressively, from 19.12.2016 to 26.12.2016
the patient was at hospital treatment. Diagnosis:
Polyneuropathy with preferential injury of
proximal section of lower extremities to
moderate paresis, elements of bulbar syndrome.
Neuroborreliosis? Hypertonic angiopathy of the
retina of both eyes. Heart failure of the II-A
stage, Il FC. The carried out therapy: soda
buffer 1V drip, reosorbilact IV drip, glucose +
ascorbic acid IV drip, saline solution,
ceftriaxone 2 g/daily IV jet. Despite the carried
out therapy the state of the patient was not
better. She was hospitalized to neurological
department because of worsening of her state.

The daughter mentioned a bite of an insect
(which one is unknown) in the right forearm.

Anamnesis vitae. The patient was a
conductor, now a pensioner. The working
conditions were connected with frequent
emotional stress; bad habits are denied; drug
anamnesis is not burdened; allergy anamnesis is
not burdened; from toxically factors the contact
with poison for mice (arsenic based) is
mentioned. Tuberculosis, virus hepatitis A,
sugar diabetes, mental and venereal diseases are
denied. Operations are denied. Rare respiratory
diseases are marked during the lifetime.

Objective status. The state is hard, the
consciousness is clear, the position is
recumbent, enunciation is violated. The patient
had correct physique, adequate nutrition, height
— 163 sm, weight — 74 kg, BMI — 27,82 kg/m?;
skin had conventional color. Hyperemic spots
(periorbital) are found on the face. Erythema
spots are found on the forearms and shoulders,
unit ones — on the hands. These are small plum-
alike formations not rising above the surface of
the skin, painless on palpation. The tongue is
dry, covered by white fur. Lymphatic nodes
accessible for palpation are not enlarged.
Thyroid is not enlarged. Joints are painless,
unconverted. Muscles are painless on palpation.
Muscular power is reduced in proximal areas of
lower extremities to 4 marks. Clear pulmonary
sound is heard over lungs on percussion,
auscultator breathing is vesicular. RR is 18
/min. AP (right) — 150/90 mm Hg, AP (left) —
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150/90 mm Hg, HR — 74/min. The borders of
approximate thickness are extended to the left
+1,0 sm, tones are muted, rhythmic, the accent
of the 2 tone on aorta. Belly is not distended,
takes part in breathing, soft, painless. Liver is at
the age of costal arch, soft, painless. Spleen is
not palpated; Costovertebral angle tenderness is
negative on both sides; edemas of the lower
legs are absent. On the back side of both lower
legs varicose veins are found.

Neurological status: the consciousness is
clear. Enunciation is clear. Meningeal signs are
absent. Eye sockets and pupils D=S. The
movement of eyeballs is not limited aside,
painless. The pupils’ reaction on the light is
normal. Convergence is lowered. Horizontal
nystagmus is  adjusting at  outlook.
Constitutional —asymmetry of the face.
Symptoms of oral automatism. EXit points of
the trigeminal nerve are painless. The tongue is
on the middle line. Pharyngeal reflex is
lowered. Dysphonia. Muscular atrophies are not
found. Muscular tone is not changed. Muscular
power is reduced in proximal areas of lower
extremities to 4 marks. Tendinous and
periosteal reflexes from hands S=D are reduced.
Sensitivity is preserved. Finger-nose probe is
satisfactory.

Examination plan: Clinical blood analysis;
Clinical urine analysis; Biochemical blood
analysis  (glucose, bilirubin,  creatinine);
Coagulogram; Lipidogram; Blood analysis for
Borrelia burgdorferi; Electrocardiogram (ECG);
Echocardiogram (EchoCG); US of thyroid
gland, kidneys; Electroneuromyography
(ENMG).

Results of the investigation. Clinical blood
analysis: neutrophilic leukocytosis with the left
shift of leukocyte formula. Increased ESR.
Biochemical blood analysis: increased calurea;
Increased ASAT, AIAT. Activity of blood
serum enzymes: increased Creatine
phosphokinase (CPhK) CK- NAC,
Creatinekinase MB (CK- MB). Coagulogram:
increased soluble fibrin-monomer complexes
(SFMC). Clinical urine analysis: Moderate
turbidity, much slime. Blood analysis for
Borrelia burgdorferi (blot analysis): positive.
ECG: Conclusion: HR 95 b/min. The electric
heart axis is 26 degrees, horizontal position.
Sinus rhythm, myocardium changes (V1, V2,
V3, V4). Negative notch T (V1, V2, V3). Chest
organs radiography: EED - 0,4 mSv; Focal
and infiltrative changes in lungs are not found.
Fibrose tightness is found in right lower areas.
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Lung roots are structural, not enlarged. Sinuses
are free. The diaphragm is clearly delineated.
The heart is extended to the right, the aorta is
sclerotized in the arch region. US: Sclerotic
changed of aorta walls and mitral and aortal
valves flaps. Dilation of ascending aorta,
cavities of both auricles. Myocardium
hypertrophy of both ventricles. Thyroid diffuse
changes. Thyroid hyperplasia. Diffuse changes
of kidneys parenchyma. Left kidney cyst.
Incomplete duplication of the left kidney.
Kidneys microcalculosis. ENMG: the data
testify in favor of muscular injury (inflame-
matory myopathy — dermatomyositis).

Medical consultation: Considering the
anamnesis, complains, objective examination
data only the syndrome diagnosis can be stated:
Secondary dermatopolymiositis; inflammatory
syndrome; Bulbarian syndrome; Differentiate
possible infection and neoplastic nature.

Clinical syndromes: Dermatopolymiositis;
Infection syndrome; Bulbarian syndrome.

Therapy: Diet Ne15, Dexamethasone
12mg I/V, Reosorbilact 200,0 ml, Glucose

200,0 ml, Ceftriaxone 2g I/M, Suprastin
REFERENCES
1.

2013.-672s.

2. Revmatycheskye bolezny: Nomenklatura,

klassyfykatsyy,

1,0 mg, Demidrol 0,3 mg, Analgin 2,0 mg,
Omez 20 mg.

Results: Despite the carried out therapy the
state of the patient remained hard. 11.01.2017 at
02:28 came respiratory and circulatory arrests.
Resuscitation measures gave no result.
11.01.17. at 03:05 biological deaths was stated.

Post mortal diagnosis: Endometrium
carcinoma with metastasis into stuffing gland.
Secondary dermatopolymiositis. Cancer
intoxication.

CONCLUSIONS

1. The clinical case confirms that the gold
standard of the diagnosis is the morphological
one.

2. The cause of the secondary
dermatopolymiositis was stated — neoplastic
disease. The rest accentuated clinical

syndromes are included into the clinic of
neoplastic disease.

3. The example shows that not the
nosological but the syndrome diagnosis is
correct until the nature of the disease is stated.

Natsional'nyy pidruchnyk z revmatolohiyi / Za red. V. M. Kovalenko, N. M. Shuby. — K.: MORION,

standarty dyahnostyky y lechenyya/

V. M. Kovalenko, N. M. Shuba. - OO0 «KATRAN HRUP», 2002. — 214 S.

V. N. Kovalenko. — Donetsk, 2009. — 626 S.

~2017. — No. 65 (2). — p. 89-90.
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CLINICAL CASE OF PATIENT WITH MYOCARDIAL «BRIDGE»
OR WHAT CAN BE HIDDEN BEHIND A TYPICAL CLINIC OF
ANGINA PECTORIS
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1V, N. Karazin Kharkiv National University, Kharkiv, Ukraine

2 Kharkiv Railway Clinical Hospital Ne 1 of Branch «Health Center» of the Public joint stock company
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The article presents a clinical case, when the myocardial bridge was manifested with symptoms typical for
angina pectoris. It is also emphasized the importance of carrying out of coronary angiography for such
patients, and the effectiveness of stenting in cases of hemodynamically significant muscle bridges is noted.

KEY WORDS: myocardial «bridging», tunneled artery, angiography, ischemic disease, angina pectoris,
atherosclerosis, anomalies of coronary vessels

KJITHIYHUH BUTIAJIOK ITAIIIEHTA 3 MIOKAPAIAJTBHAM MOCTHUKOM, ABO IO MOXKE
IPUXOBYBATHUCH 3A KJITHIKOIO TUITOBOI CTEHOKAP/II

HImiom O. 10.,*?, Ilpunyyvka K. 10.*?, Meosiow O. I1.°

! Xapkiscpkuii HanionansHuit yaisepcuter imeni B. H. Kapasina, m. Xapkis, Ykpaina

2 XapkiBchka KiiHi4Ha TiKapHs Ha 3amisHraHoMy Tpaucnopti Ne 1. ®iis «L{eHTp OXOPOHH 310POB’s»
MyOJIIYHOTO aKLIOHEPHOTO TOBAPUCTBA «YKpalHChKa 3aJi3HUI», M. XapKiB, YKpaiHa

VY cTarTi po3rasaaeThes KIIHIYHANR BUNAIOK, KOJTH MAOKapAHadIbHUN MICTOK MaHi(ecTyBaB CHMIITOMaMH,
0 TUNOBI I CTeHOKapmili. TakoX MiIKPECHIOEThCS BAXKIMBICTh TPOBEACHHS Y TAaKUX IAIli€HTIB

KopoHaporpadii, Ta 3ayBaxKyeTbCsi e(EKTUBHICTh y BHMAJKaX EMOJHHAMIYHO 3HAYYIIUX MIOKapIUaTbHUX
MiCTKax.

K/TIO490BI CJIOBA: wmiokapauanbHUH MICTOK, TYHENBHA apTepis, aHTiorpadis, imemigHa XBOpoOa,
CTEHOKApisl, aTePOCKIEePO3

KJIMHUYECKUA CIYUYAHN MALIMEHTA C MUOKAPJIUAJIbHBIM MOCTUKOM WJIH UTO
MOJKET CKPBIBATHCSI 3A KIMHUKOM TUIMTMYHON CTEHOKAPJIUU

HImuom E. 10.2, Ilpunyykasn E. 10.*?, Meoseow E. I1.

! XapbKOBCKUI HallMOHANBHBIA yHHBepcuTeT uMenu B. H. Kapasuna, r. XapskoB, YkpanHa

2 XapbKOBCKas KIIMHUYEcKasi O0JIbHHUIA Ha KeJe3HOJ0poxkHOM TpaHcmopTe Ne 1. @mmana «Llertp
3/ipaBoOXpaHeHus» [IyOIMIHOTO aKIIMOHEPHOTO 00IIecTBa «Y KpauHCKasl JKeJIe3Hast 10poray, T. XapbKoB,
Ykpauna

B cratbe IpeaACTaBJICH KJIMHAYECKHN cnyqaﬁ, Korga MBIIIEYHBIA MOCTHK MaHH(bCCTHpOBaII CHUMIITOMaMH,
TUIMMAYHBIMA JI1 CTCHOKApAUH. Taxoke NMOAYCPKUBACTCA BaXKHOCTb IIPOBEACHUSA Y TaKUX I[MAaHUCHTOB

KapOHapOl"pa(l)I/II/I n OTMEYACTCA 3(1)(1)CKTI/IBHOCTI) CTCHTUPOBAHUA B ClIydasaX IEeMOJWHAMUYCCKU 3HAYUMbIX
MBIIICYHbBIX MOCTHKOB.

K/IIFIOYEBBIE CJ/IOBA: MyokapIualbHBI MOCTHK, TyHEJbHasl apTepus, aHruorpadus, HiieMudecKas
00J1e3Hb, CTEHOKApAMs, AaTEPOCKIICPO3

first described angiographycally by Portmann
INTRODUCTION and Iwig in 1960 [1-3].
The myocardial «bridge» at first was In 1995, R. Stables conducted the first

recognized at autopsy by Reyman in 1737 and  stenting of the tunneled segment. Myocardial
bridging is a congenital anomaly in which a
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segment of a coronary artery takes a «tunneled»
intramural course under a «bridge» of overlying
myocardium [4]. The true frequency of MB is
unknown. Numerous authors give a variety data
—from 5to 87 % [5].

There are reasons to think that the
myocardial «bridges» are present in almost a
one third of adults [5].

Hemodynamically significant myocar-dial
«bridges» during coronary angiography are
found in 0.5-4.9 % of patients [5-6].

The MB is usually described for the left
anterior descending artery, and besides the
middle segment of the LDA being considered
as the most common location, but other large
coronary arteries may also be involved in the
process. Myocardial bridging does not produce
any symptoms in the majority of patients.
However, deeper bridging (>2 mm) or MB
with significant compression can manifest with
myocardial ischemia,  acute  coronary
syndromes, coronary spasm, exercise-induced
dysrhythmias  (such as  supraventricular
tachycardia, ventricular  tachycardia, or
atrioventricular block), myocardial stunning,
transient ventricular dysfunction, syncope,
sudden death [6].

Coronary angiography remains the most
common technique for MB diagnostic [6-7].

It gives complete information about the
anatomy of the coronary arteries, the
localization of MB and about the degree of
narrowing of the CA in systole and in diastole.
Asymptomatic patients with MB do not need
treatment. In  patients with  symptoms,
medicines such as beta-blockers and calcium
channel blockers are usually the first line of
treatment. But in refractory to medication cases
or in cases with significant systolic
compression of coronary artery (more than
70 %) stent implantation can be one of the
method for surgery management of MB. The
purpose of our work is to present a clinical case
when MB induced the symptoms of angina
pectoris and to emphasize the importance of
coronary angiography and stent implantation in
diagnostic and treatment of symptomatic MB.

OUR CASE

Patient: female, 67 years old.

Complaints: was admitted to the
cardiologycal department with complaints of
pressing retrosternal pain, connected and
without connection with physical exertion,
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relieved at rest. These complaints had noted
first about six months ago.

History of the disease: patient has been
suffering from hypertension since 1989, the
maximum level of BP was 210/100 mm Hg.
Because of hypertension periodically she was
hospitalized in the cardiologycal department.
She regularly takes medicine: equator
20/10 mg, bisoprolol 5 mg, roxera 20 mg.

Objective examination: active position,
skin and visible mucous without changes.
Above the lungs: by percussion clear
pulmonary (resonant) sound, by auscultation —
vesicular breathing. Auscultation of the heart —
rhythmic heart sounds, accentuated Il tone over
the aorta. Pulse — 61 beats per minute, BP -
140/80 mm Hg. The abdomen is soft, painless,
the liver is at the edge of the costal arch.
Pasternatsky syndrome is negative at both sides.
There are no signs of peripheral edema.

Preliminary diagnosis: Hypertension I
stage 3 degree, hypertensive heart. HF O-I.
Moderate additional risk IHD. The diagnosis of
stable angina was on discussion. To clarify the
diagnosis of stable angina, in addition to the
standard plan of investigation for patients with
hypertension, a treadmill test was prescribed.

RESULTS OF THE SURVEY

General blood and urinary tests: didn’t
show  significant  pathological  changes.
Biochemical blood tests: total bilirubin —
7.76 umol /1, ALT 29 U\L, creatinine —
93.95 umol /I, glucose 6.64 umol /1. Lipid
spectrum:  triglycerides 3.3 mmol /I, total
cholesterol — 7.93 mmol /I, HDL — 1.43 mmol /
I, LDL — 0.77 mmol / |, atherogenic coefficient
—5.4. The conclusion is: mild hyperlipidemia.

ECG: sinus rhythm with heart rate
81 beats/ min. ECG signs of left ventricle
hypertrophy (Fig. 1).

ECHO-CG: diameter of aorta — 32mm (20—
37 mm), mitral valve opening — 29mm(26—
35 mm), left atrium — 32 mm, left ventricle end
diastolic diameter — 40mm (35-55), end
systolic  diameter 25mm  (23-38 mm),
ejection fraction — 65 % (55-78 %), systolic
fraction 34% (28-44 %), interventricular
septum — 11.8 mm (6-11 mm), right atrium —
28 mm, right ventricle 18 mm (9-26),
thickness of LV posterior wall — 12.7 mm (6—
11 mm). Conclusion: there are atherosclerotic
changes of the aorta, hypertrophy of the left
ventricle. EKG-monitoring + BP-monitoring:
the heart rate corresponds to age norm. During



24 hours submaximal heart rate was not
achieved (63 % of the maximum possible for
patient’s age). Ventricular and atrial ectopic
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activity was not revealed. Levels of systolic and
diastolic blood pressure are corresponded for
mild hypertension.
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Fig. 1. ECG

Treadmill test: while doing exercise
treadmill test (by Bruce protocol) blood
pressure, heart rate and 12-leads ECG were
recorded during several steps with increased
physical exertions (from 4,6 METs) (Fig. 2).
The ECG and ST-segment were continuously
displayed and measured automatically by a
computer-assisted system in all 12 leads. Max
reached BP was 180/100 mm Hg, max HR 127
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bpm. At heart rate of 120 beats per minute
(7,0 METs), the ST segment showed
progressive depression more then 1,0 mm in
leads I, Ill, aVF, V4, V5, V6 that necessitated
termination of the test (Fig. 3). The patient
complained only on mild dyspnea and tiredness.
During 4 minutes of restitution period there was
complete recovery of ST-segment. Conclusion:
test is positive.
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Fig. 2. (Early stage 4,6 METs)
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Fig. 3. (The 3-d minutes of 7,0 METs (ST depression)

Taking into account the positive treadmill
test, retrosternal pain, coronary angiography
was recommended to clarify coronary arteries
condition and to decide about further tactic of
the patient's management. Indication class-1.

Coronary angiography conclusion: the
right type of coronary blood supply. Significant
coronary tortuosity. Left coronary artery —
prolonged myocardium bridging in the middle

segment of the left anterior
coronary artery (LAD) with systolic
compression  90%  (Fig.4A,4B). The
circumflex artery branches of the left coronary
artery and right coronary artery have signs of
atherosclerotic lesions without hemodynamic
significance. Direct stenting with DES resolute
integrity stent 3.0x38 mm was performed

(Fig. 4C, Fig. 5).

descending

Fig. 4A. Compression of the average segment of the LAD into systole
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Fig. 4B. Condition of the average segment of the LAD in diastole

23.11,2012 9:54:39

Fig. 4C. Stage of stenting

75



Journal of V. N. Karazin” KhNU. 2017

Fig. 5. After stenting (systole)

RECOMMENDATIONS FOLLOW-UP IN 3 MONTH AFTER

— Ramipril 5 mg, bisoprolol 5 mg STENTING

— Rosuvastatin 40 mg Complaints: none.

— Plavix 75 mg Data of the second treadmill test: the test
— Aspirin 100mg was conducted by Bruce protocol (Fig. 6-7).
— Repeat test with physical exertion after 3  The test was negative (there was no any
months. ischemic dynamic of the ST segment).

Tolerance to physical activity was 10,1 METs.
Maximum BP was 160/80 mm Hg.

nder Femalo Referring physician
hdate 20/4/1945 67 years Location
sight 67.0 kg Hoight 158 cm Protocol Bruce

Simultaneous
1:00x ~ 00:05x 64 bpm

Vi

VR S va

Exercise. Stage 1 "Bruce 1', 2.7 kimvh 10.0%, 130/80 mmHg
[0.05-75] Hz

Fig. 6. Early stage.
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Location:
Protocol.

20/4/1945
67.0 kg

thdate:
sight
3:00x - 06:05x

67 years

Height Bruce

158 cm
Simultaneous
81 bpm

vi

n i : va

avR va4

avi V5|

Fig.7. Stage of 10,1 METs.

stress test). In addition, coronary angiography
shown the localization and hemodynamic

The presented clinical case shows that MB
should be taken into account in differential
diagnosis in patients with symptoms of angina
pectoris. Before coronary angiography was
conducted (in presented patient), MB was
hidden behind the typical for angina pectoris
symptoms (including positive results during

significance of the myocardial «bridge» and
changed the treatment tactic from drug therapy
to the stenting. The negative treadmill test and
no clinical manifestations of angina pectoris
after stenting confirm correctness of the chosen
treatment strategy.
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