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BJIMAAHUE KOMIIVIEKCHOT' O JIEYEHHUSI
APTEPHAJIBHOM TMIEPTEH3UM
HA IOKA3ATEJHU CACTEMHOM
UMMYHOBOCHAJUTEJIBHOU AKTUBAITAA
V BOJILHBIX APTEPUAJIBHOM TMIIEPTEH3UEN
C O)KUPEHHMEM U MTOJIATPOM
Bane6a M.O.

Lenpto uccnenoBanus ObUIO OLEHUTH P(PEKTHBHOCTH
BIIVSIHHSL JIO3apTaHa M MEJNBJIOHMIO JUTUIpaTa Ha MOKa3aTeln
CHUA y 60IBHBIX 3CCCHINAIBHOM apTepHanbHOM THIepTeH3NeH
¢ oxupenueM u noaarpoit. O6cnenorano 80 6ompHbIX DAT I
CTaJuH 2 CTENCHH B COYECTAHWM C OXXUPECHHEM M IIOAArpO.
Ioxazarenu CHUA nop BiusHUEM CTaHIAPTHOH Tepamuu B
JMHAMHUKE TOCTOBEPHO He MeHsuch. JlosapraH Ha ¢oHe
CTaHIAapTHOM Tepariy JOCTOBEPHO CHIKAN ypoBeHb |L-6.
ITocne 6 MECSYHOrO JIGUEHHS €ro KOHLEHTpaLHs B KPOBU
ymenbinmiach Ha 10,81% (p <0,05)a ypoeens CPII - Ha
17,31% (p <0,05)Menba0HHIO AUTHAPAT JOCTOBEPHO CHIDKAI
yposerb CPII yxe nocne 1 mecsua sieuenus Ha 9,22% (p
<0,01),a nocne 6 mecsies - Ha 11,48% (p <0,001)Cnenyer
OTMETHUTH, 4TO JUHaMHKa rnokaszateneii CUA Obuia Hanbomnee
BBIDOKCHHON MPHM COYETAHWH JIO3apTaHA U  MEJIbJOHHIO
nmuruapara. O6 3TOM CBHACTENbCTBYET CHIKeHue yposHs CPIT
B cbiBopoTke kpoBu Ha 23,39% (p <0,001jepe3 1 mecsig
nedenust, a 4depes 6 mecsues - Ha 35,01% (p <0,001)a
copeprkanus IL-6, coorBerctenno, Ha 40, 15% (p <0,00Lx
62,10% (p <0,001).Takum 06pa3oM, yCTaHOBJEHO, YTO
COYETaHHOE MPHUMEHEHHUE JIO3apTaHa U MENBJIOHHUIO JUTHApaTa
Ha (poHEe CTaHIApPTHOH TepanHuy Majo 3HAYUTEIHEHO OOJBIIYIO
apdextrBHOCTE 1O cHWKeHHI0O CHMA 10 CpaBHEHHIO C
Ppa3zieIbHBIM IIPUEMOM JaHHBIX ITPENapaTos.

KnroueBble coBa:  apTepuanbHas —THIEPTEH3HS,
OXXHMpEHHe; I[oJarpa; CUCTEMHas HMMMYHOBOCIAIUTEIbHAS
aKTUBALHS.
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INFLUENCE OF THE COMPLEX TREATMENT
OF ARTERIAL HYPERTENSION ON THE
INDICATORS OF THE SYSTEMICAL
IMMUNOINFLAMMATORY ACTIVATION
IN PATIENTS WITH ARTERIAL HYPERTENSION
WITH OBESITY AND GOUT

Vatseba M.O.

The aim of the study was to evaluate the effeldsartar
and meltedonium dihydrate on the parameters ofesyst
immune activation in patients with essential hygrston with
obesity and gout. The study involved 80 patienth essential
hypertension Il stage 2 degrees combined with tbasd gout.
Indicators of systemic immune activation underitfieence of
standard therapy in the dynamics did not signifigachange.
Losartan on the background of standard therapyifisigntly
lowered the level of IL-6. After 6 months of tream, its
concentration in the blood decreased by 10.81%.(2¥0and
the level of CRP - by 17.31% (p<0.05). Meldoniurhydirate
significantly reduced the CRP level after 1 mortttreatment
by 9.22% (p <0.01), and after 6 months - by 11.4840.001).
It should be noted that the dynamics of systemioim
activation rates was most pronounced while comiainat
losartan and meltedium dihydrate. This is evidenbgda
decrease level of the CRP in the blood in 23.39%®.G01)
after 1 month of treatment, and after 6 months -35y01%
(p<0.001) and IL-6 content, respectively, by 40,1§#0.001)
and 62.10% (p<0.001). Thus, it has been found that
combined use of losartan and meltedonium dihydagtenst
the background of standard therapy was much migetek in
reducing the systemic immune activation compareiti tie
separate administration of these drugs.

Key words: arterial hypertension;
systemic immunoactive activation.
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MULTIPARAMETRIC APPROACHES TO DIAGNOSING FUNCTIONAL

STATUS

OF THE CARDIOVASCULAR SYSTEM IN PATIENTS WITH SYSTE MIC LUPUS
ERYTHEMATOSUS AND SYSTEMIC SCLERODERMA
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It has been established that among the viscerableagy in systemic scleroderma and systemic lupythematosus, the

key role is played by the heart damages. For eadidgnosis of heart failure in these pathologies, itiost informative are
electrocardiography and echocardioscopy with thesimitral blood flow study. At the same time, ie tlast majority of patients,
the specific features of the left ventricle struattgeometric changes are normal cavities withwiadls hypertrophy and the
preserved pumping function, but the diastolic fiorcts significantly disordered. Development of teonic heart failure in such
patients is due to the natural evolution of thegraitral blood flow spectrum from the normal typecugh hypertrophic and
pseudonormal to the decompensated (restrictive) one

Key words: systemic scleroderma, systemic lupus erythematdmart failure, diastolic dysfunction.

The study is a fragment of the research projectirfichl and immunological aspects of the internajams major
diseases course and their correction”, state regison No. 0114U002040.

Systemic connective tissue diseases (SCTD) isiausedisabling pathology, which is based on
the shift of immunological tolerance to the bodyss/n cells with development of the systemic
inflammatory process [7]. Regarding their incideniteey occupy the 3rd place in the overall somatic
diseases structure together with other rheumatieadies after the pathology of the hematopoiesanerg
and the gastrointestinal tract, covering over 4ioml(8%) of the world's population [3]. In receygars,
there has been a significant growth in the incigeotcsystemic scleroderma (SSD) and systemic lupus
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erythematosus (SLE), which are relatively frequard severe SCTD by their course. Thus, the incielenc
of SLE varies from 4 to 250 cases per 100,000 plfadion. Its peak amounts to the age of 15-25gsear
Women suffer by 8-10 times more frequently than &nMortality from SLE is by 3 times higher than
the overall mortality in the population from variooauses [3]. Infections, diseases of the cardiaVas
system, kidneys and the central nervous systerthamnost common causes of death in such patiehts [4
SSD ranks the third among all the SCTD, and ambegteumatologic profile diseases it accounts for
about 2% [9]. Over the past decade, a growth irSfBB incidence has been observed up to 0.6-19 cases
per 1 million people per year. Women suffer by 3&s more frequently than men, and most oftehat t
age of 45-54 years [6].

Irrespective of the progress in modern rheumatqltigg/ forecast for SLE and SSD remains quite
serious. This is primarily associated with numeroamplications of the internal organs. A signifitan
place among the viscerites, which affect the ciihicture of the disease, the nature of its coarse
prognosis, belongs to the cardiovascular pathol8py

The purposeof the study was to determine the features ot#rdiac pathology in patients with
SLE and SSD.

Materials and methods.We have examined 115 patients with SCTD (91 with $8d 24 with
SLE) with the chronic heart failure (CHF) manifésias who underwent inpatient treatment in the
Rheumatology Department of lvano-Frankivsk Regi@ladical Hospital. The correctness of the SSD and
SLE diagnosis was confirmed by the unified diagicostiteria developed by the American College of
Rheumatology (ACR / EULAR, 2013), agreed by the oksstion of Rheumatologists of Ukraine. The
stage and severity of CHF were established in ciamgé with the guidelines of the European Sociéty o
Cardiology (ESC, 2016) and the Ukrainian Assocratd Cardiology (2013).

All patients underwent the "12-lead electrocarcapiyy (ECG) by means of the Yukard ECG-
recorder (Ukraine) and echocardioscopy (EchoCSylinand B-modes with pulsed wave myocardial
Doppler sonography by means of the “SIEMENS ACUS@NMares Premium EDITION” doppler
(Germany) in compliance with the guidelines of Amaerican Society of Echocardiography (ASE 2015).
To assess the nature of the left ventricle (LV)stbhc filling, transthoracic Doppler sonography sva
performed with the transmitral blood flow study.€Tfollowing parameters were determined: the left
ventricle diastolic filling early peak maximum velty (VmaxPeak), the transmitral blood flow maximum
velocity during the left atrium (LA) systole (Vmaa8kA), the time of the LV early diastolic fillingelocity
deceleration (DT), the LV isovolutium relaxatiom@ (IVRT).

All calculations were carried out using the Micrfidexcel spreadsheet data software using the
“Statistica 8.0” statistical software package. &héhmetic mean values (M), mean values errorsifmegn
square deviationo]), Student's t-test for pair measurements weraultzbkd. The data are presented in the
form (M £ m). The statistically reliable differenegas considered to be p <0.05.

To determine the normal parameters of all the esli@ group of healthy persons was examined

in parallel, including 20 persons who constitutembatrol group (CG).

Results of the study and their discussio’Among the SCTD patients, the majority were women
- 101 person (87.8% of cases). The age of the exahpatients varied from 21 to 72 years and average
46.5 + 2.3 years. In 48 (41.7%) patients (8 witlESInd 40 with SSD), the pathology went on with the
symptoms of HF stagk and in 67 (58.3%) patients (16 with SLE and 5ihvdSD) - with those of HF
stage Il A. The duration of the disease varied fiiota 28 years and averaged 7.4 *+ 3.1 years.

All patients were diagnosed with an active phaséhefdisease. The minimum activity of the
inflammatory syndrome is established in 81 (70.4%)ents with SSD and SLE, among which 37 persons
with HF stagel. and 44 patients with HF stage Il A, a moderatgrele of activity was detected in 27
(23.5%) of the examined patients, among which Ii@pi& with HF stage I. and 17 patients with HFgsta
IT A, the maximum expressed inflammatory pathology camept was in 7 patients, among them - 1 person
with HF stagd and 6 patients with HF stage Il A.

The initial stage of the SSD and SLE developmerg diagnosed in 6 patients with HF stage |,
and the generalized stage - in 109 (94.8%) patiamsng which 42 patients with HF stage | and @ith
HF stage Il A. In 5 patients, the disease was staisi with the subacute version of the coursegpti
with the chronic course of SCTD amounting 110 (9&.persons constituted the absolute majority.

In the examined patients, changes in the ECG vem@ded in 78 (67.8%) persons. Among them,
various forms of rhythm disorders prevailed - 43,436) cases and the conduction disorders - 23%20,0
cases. The most common forms of rhythm disorders wetrasystoles - in 10 (8.7%) patients and sinus
bradycardia - in 16 (13.9%) of the examined pasicAmong the extrasystoles, the premature vengiicul
beat was detected in 6 patients, premature awiataction - 2, atrioventricular extrasystoles sifgle -
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in 7, group - in 3 patients. The intraventriculanduction disorders were observed very often -0n 2
(17.4%) persons, in 13 of them there was the Hlleuright branch blockade. These changes corckelate
with the duration of the disease, but did not dép@mthe SCTD activity.

In assessing the results of EchoCS, it became €lednles 1, 2) that the mean indices of the LV
function in patients with SSD and SLE were not Bigantly different from those of healthy individisa
But it was established that individually they fluate both towards the growth and towards the remtuct
The deterioration of the left ventricular paramgtgrows with the increase in the SCTD duration and
stage Il of the disease.

The individual analysis of the data obtained shothationly 14 (12.2%) patients had the increased
LV size and volume compared to those in the comroup, which was observed, particularly, in pasen
with heart defects (except for mitral stenosis) aiiith pronounced prolapse of the mitral valve letsl
with flow regurgitation (++). Instead, 19 (16.5%)tbe patients examined showed a reduction in te L
size and volume, which is explained not by systdyisfunction but by the cardiosclerosis development
and disorders in the processes of LV myocardiakation, particularly expressed with the diseasatén
of more than 6 years.

Table 1
Results of the left ventricle volumetric characterstics analysis in patients with systemic scleroderan
and systemic lupus erythematosus

Group EDV, ml ESV, ml SV, ml EF, %
Healthy persons, (n=20) 97.54+4.04 36.81+1.76 GEL23N 62.75+2.12
Patients with SSD and SLE, (n=115) 92.82+2.69 1484 54.86+1.53 59.51+1.69

Note: 1. EDV — LV end diastolic volume, ESV — LVkaystolic volume, SV — stroke volume, EF — ejatti@ction; 2./p<0.05 —
indices difference reliability compared to healfigrsons.

The thickening of interventricular septum (IVS) drM posterior wall (LVPW) was by 1.1 times
was detected in patients with SCTD, as well asiribeeased value of the LA index (p <0.05), possibly
compensatory, aimed at maintaining the LV systhlicction under the conditions of primary diffuse

cardiosclerosis development.
Table 2
Results of the left ventricle linear characteristis analysis in patients with systemic scleroderma
and systemic lupus erythematosus

Group EDD, cm LA, cm LVPVTd, cm IVSTd, cm
Healthy persons, (n=20) 4.56+0.37 2.81+0.05 0.8820. 0.84+0.02
Patients with SSD and SLE, (n=115) 4.41+0.28 3640. 0.98+0.01 0.96+0.02

Note: 1. EDD - LV end-diastolic dimension; LA —tleftrium anterior-posterior dimension; LV PVTd -lposterior wall thickness,
diastolic; IVSTd — interventricular septum thickegediastolic; 2'p<0.05 - indices difference reliability comparechtalthy persons.

Analysis of the study results shows that theredschange in the LV systolic function in the
majority of patients with SSD and SLE, taking iatcount that LV EF was above 45% and averaged 59.51
+ 1.69%, which does not differ significantly (p>@b) from its value in the control group, and alsere
is no dilatation of LV (EDV amounts to 92.82 + 2.8® at the normal of 97.54 + 4.04 ml).

Comparing the parameters of intracardiac hemodycgmipatients with SCTD having different
manifestations of HF, it was found that CHF stage tharacterized by normal values of linear and
volumetric indices, thickening of the LV walls anmmbderate LA increase, and for patients with CHEgesta
Il A, there is a significant growth in the anterposterior LA size by 28.1%, LVPVT - by 15.1%, IVST
by 15.5%, reduction of EDV - by 8.37% and EF - by166.

Parameters of LA, IVST and LVPVT in patients wittlE stage | and CHF stage Il A differed
from each other with the reliability of p <0.05, WehEDV with the CHF progression reduced unreliably
although the tendency towards its reduction waarlyi@bserved and amounted to 6.63%. The LV EF was
lower in patients with CHF of both stages compacethe control group and amounted to 60.68 + 0.86%
at CHF stage | and 58.54 + 1.01% in CHF stage b the reliable difference was only with the ial
stage Il of CHF.

Taking into account the little changed LV myocardigystolic function values in patients with
SLE and SSD, the absence of noticeable LV dilatatidhe presence of left ventricular failure syomps,
physical data indicating the presence of concehtidypertrophy in some patients, we excluded i th
examined patients the predominant significancénefltV systolic dysfunction in the CHF development,
which correlates with the literature data [1, 2].
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In the majority of patients - 83 (72.2%), in thebssis of individual indices values, changes in the
LV diastolic function were established (table 3).67 (80.7%) patients, hypertrophic type (insuéidi
relaxation type) of diastolic dysfunction (DD), &2 (14.5%) patients - pseudo-normal, in 4 (4.8%) -
restrictive type was detected. Obviously, DD remsiiin a reliable increase of the LA diameter (p0SD.
which was observed in the majority of patients v8®D and SLE.

DD at the initial stage of development (hypertraphype) was manifested in the increased
contribution of LA systole to the LV filling, as elenced by the reduction in VmaxPeakE to 0.63 80.0
m/s, the increase in VmaxPeakA to 0.72 £ 0.04 thisreduction of VmaxPeakE / VmaxPeakA ratio to
0.88 = 0.03 m/s, the IVRT extension to 102.42 +210m/s, and the moderate LV DT prolongation
(p <0.05).

This can be explained by the fact that at thisesthgre is still no growth in the LV end-diastolic
pressure (EDP) (p> 0.05) and in the LA pressur#) thie LA volume just before its reduction begirgin
i.e. at the end of the diastole, is significantipwing [10]. The time characteristics analysis @fstblic
blood flow with the hypertrophic type compared ltattin the control group indicates that the periofds
active filling (Te and Tl intervals) were prolongedth the Tl duration (late diastolic filling timéncreased
and amounted about 44% of the Te duration (eadstdiic filling time) .

Table 3
Results of Doppler-EchoCS indices analysis in patis with SSD and SLE with different types
of diastolic filling

Index, Normal type (healthy), Hypertrophic Pseudo-normal Restrictive

units (n=20) (typel), (n=67) (typell), (n=12) (typelll), (n=4)
VmaxPeak, m/s 0.76+0.02 0.63+0.03 0.72+0.05° 0.73+0.02°
VmaxPeald, m/s 0.51+0.02 0.72+0.04 0.57+0.04° 0.30+0.0%°
VmaxPeak/ VmaxPeak 1.49+0.04 0.88+0.03 1.26+0.05° 2.43+0.06°°
IVRT, ms 75.54%4.07 102.42+10.21 78.25+7.92° 50.01+5.63°
DT, ms 165.76+5.13 180.40+8:37 167.41+11.81 138.74+14.02
EDP, mm Hg 6.64+0.55 7.33+0.35 8.68+031 10.34+0.47°°
EDP/EDV, mm Hg/ml 0.07+0.01 0.08+0.01 0.09+0.01 0.11+0.01°
Te, ms 230.65£7.19 273.94+4.36 252.36+9.41° 182.72+6.23°
Tl, ms 115.18+5.74 121.17+10.09 131.78+8.52 99.66+6.94°°

Note: 1." —p<0.05 indices difference reliability compared tahliey persons; 2. ° p<0.05 indices difference reliability compared to
type |; 3.7 —p < 0.05 indices difference reliability comparedype II.

Analyzing the subsequent changes that occurrechglulie DD progression, we observed the
acceleration of VmaxPeakE to 0.72 + 0.05 m/s withutaneous VmaxPeakA reduction to 0.57 + 0.04
m/s, apparently due to growing LA pressure andathiem - ventricular gradient pressure increaséngur
the rapid filling phase (pseudo-normalization of IdNastolic filling) [1, 10]. At the same time, the
VmaxPeakE / VmaxPeakA, IVRT and DT indices wereselto the norm (p> 0.05), and EDP and EDP/
EDV reliably increased (p <0.05), indicating a $igiant increase of the myocardial stiffness. Tiefval
Tl was approximately 52% of the Te interval duratio

Further heart diastole disorders were accomparnjiethleven more reliable EDP increase (p <0.01)
in the LV cavity, which contributed to an even degdimitation of blood flow during the atrial syd¢,
resulting in the increased VmaxPeakE / VmaxPeakia tp to 2.43 £ 0.06 m/s, reduced IVRT by 36.1%
and reduced DT by 17.1% (restrictive type). The EDB EDP/ EDV indices acquired the highest values
(p <0.01 and p <0.05). [5]

The Te interval was reduced to its minimum amongepss of the comparison groups due to the
shortened time of reducing the VmaxPeakE velody {(nterval). The VmaxPeakE index was close to
that of the patients group with pseudo-normal tgaestolic filling and was reliably higher (p <0.0&)an
with DD type I. Indices of VmaxPeakA and Tl were tlowest among the comparison groups. The TI
interval sharply reduced compared to the previaasigs and amounted approximately 55% of the Te
duration.

The analysis of diastolic function in patients WBTD was carried out depending on the CHF
stage. Both in patients with CHF stage | and wikiFGtage Il A, compared to healthy persons, abikdia
reduction of VmaxPeakE, an increase of VmaxPeakfedaction of VmaxPeakE / VmaxPeakA, an
increase of Tl, Te, and EDP were determined. THexrof myocardium stiffness (EDP/EDV) was reliably
higher only in patients with CHF stage Il A (p <B)0[7]
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Thus, the cardiovascular pathology in SSD and Sirgely determines the prognosis and quality
of life in patients, requires assessment of the caydium functional state, correction of the revdale
disorders following the treatment principles usedriodern cardiology. Instrumental research methods
along with clinical data permit to reveal featucdscardiac pathology in patients with SLE and S8D,
perform an early diagnosis of LV DD.

1. In patients with SSD and SLE, the characterfstitures of structural and geometric changes in
the LV are normal cavities with the walls hypertng@and the preserved pump function.

2. The development of CHF in SLE and SSD is dukdmatural evolution of the transmitral blood
flow spectrum from the normal type through the mgo@hic and pseudo-normal to the restrictive type.

Prospects for further research lie in studying pessibility of the heart functional state disordersdical correction in
patients with SLE and SSD.
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MYJIbTUINAPAMETPHUYHI MIAXOU
J0 JTATHOCTUKHU ®YHKIHIOHAJBHOI'O
CTAHY CEPIIEBO-CYJIMHHOI CHCTEMHU

MYJIbTUINAPAMETPUYECKHUE IIOAXO/AbI
K IMATHOCTHKE ®YHKIMOHAJIBHOT'O
COCTOSAHUSA CEPAEYHO-COCYANUCTOU

Y XBOPUX HA CUCTEMHUI YEPBOHU
BOBYAK I CUCTEMHY CKJIEPOJIEPMIIO
Jporomepennska O.1., Kypuiis I''M., I'pumkyk T 1.,
Cepuy IL.P., dixymxo O.M.,.

BcTaHoBieHO, 1m0 cepen BiclepanbHOI IMaToJorii
TIPY CUCTEMHIH CKJIepoAepMii Ta CHCTEMHOMY Y€PBOHOMY
BOBYAKY MPOBIJHE MiCLE HAJCKHUTh YPAKECHHIO CEpIL.
Jnst paHHBOIT JIarHOCTHMKHU CEpLEBOi HEJOCTATHOCTI NpH

ux MIaTOJIOTisX HaliHpOpMaTHBHIIINIMHI €
enexTpokapaiorpadis Ta €XOKapiocKoIIist 3
JOCTI/DKCHHSAM ~ TPaHCMITPaIbHOrO  KPOBOTOKY. Ilpu

EOMY Y TIEPEBAXKHOT OUITBIIOCTI MAIIEHTIB XapaKTCPHUMH
0COOJIMBOCTSIMH CTPYKTYpPHO-TEOMETPUYHHX 3MiH JIBOTO
LUIyHOYKa € HOPMAJIBHI MOPOXKHHMHM 13 rineprpodiero
CTIHOK Ta 30€peXEeHOI0 HACOCHOI0 (YHKIIi€I0, IIpoTe
CYTTEBO MOpYLIyeThCsl Aiactoniuna ¢(yHKiis. Po3BuTOK
XPOHIYHOT CepleBOi HEIOCTATHOCTI y TaKUX XBOPHX
0oOyMOBIICHHII ~ 3aKOHOMIPHOIO ~ €BOJIIOLIEI0  CIIEKTpa
TPAHCMITPAILHOTO KPOBOTOKY BiJl HOPMAajbHOTO THITY
4yepe3 rinepTpodiyHuii 1  NCEBIOHOPMAIBHHH 11O
JICKOMIICHCOBAHOTO (PECTPHKTHBHOTIO).

KiarouoBi caoBa: cucremMHa — cKIeponepMis,
CHCTEMHHI YEpBOHHMI BOBYAaK, CepLEBa HEIOCTATHICTH,
JiacTonivHa AUCQyHKILIS.
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CUCTEMBI Y BOJIbHbIX CUCTEMHOM KPACHOM
BOJTYAHKOM M1 CUCTEMHOM CKJIEPOJIEPMUEN
Jporomepenxast O.H., Kypsums I''H., I'pbikyk T.H.,
I'epyuy IL.P., Iuaymko O.H.,.

YcTaHOBIEHO, YTO CpEeau BUCLEPAIbHON MATOJIOTHU MPHU
CHUCTEMHOH CKJIEPOJACPMUU W CHUCTEMHOH KpAcHOW BOJYAHKE
BEIlyIlEE MECTO NPUHAUIEKUT NOPAXKEHUIO cepaua. s pannen
JMUATHOCTHKHA  CEpPACYHOM  HEJOCTATOYHOCTH TPH  ITHX
MATOJIOTHSIX HauboJee HH(POPMATHBHBIMU SIBIISTFOTCS
JNEKTPOKapANOrpadust U IXOKAPAUOCKOIHS C HCCIIET0BaHUEM
TPAaHCMUTPAJILHOI'O KPOBOTOKA. llpu 3TOM y mopaBisioniero
OOJIBIIMHCTBA ~MAIIMCHTOB  XApaKTEPHBIMH  OCOOCHHOCTSIMH
CTPYKTYpHO-TEOMETPHUYECKUX H3MEHEHHMH JIEBOTO J>KENyI04Ka
CCTh HOpPMAlIbHBIC TMOJIOCTH C THUINEPTPOGHEH CTCHOK |
COXpAaHCHHOHW HAcOCHOM (yHKIHMEH, OJHAKO CyIECTBEHHO
HapyIaercs uactoiandeckas GyHKiys. Pazsutue XxpoHudyeckoi
CEep/IeYHOl HEOCTaTOYHOCTH Yy TAaKUX OOJBHBIX OOYCIIOBIEHO
3aKOHOMEPHOH  JBOJIIOIMEH  CIEKTpa  TPAHCMUTPAILHOTO
KPOBOTOKA OT HOPMAJBHOIO THIIA 4Yepe3 THUNepTpodHUSCKUi U
MICEBIOHOPMAJTbHBIH K JICKOMIICHCUPOBAHHOMY

(pecTpuKkTHBHOMY).
KirtoueBble ¢j10Ba: CHCTEMHAs CKIICPOAEPMHUSL, CACTEMHAs
KpacHasi BOJIYAHKA, cepieuHast HEI0CTATOYHOCTb,

JIACTONIIYECKast AUCQYHKIHSL.
Penenszent Karepenuyk LII.
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