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HOBI IIAXOIN 10 PEJAKCANII
JKYBAJIbHHAX M’ SI3IB I M’ SI3IB 1AL
Y IMALIEHTIB 3 M'S130BO-CYI'JIOBOBOIO
JUCOYHKIIEIO CKPOHEBO-
HWXHBOLIEJEIIHOTI'O CYTJIOBA
Bosin A.M.

3anponoOHOBAHO HOBY  METOOHWKY  Yepe3IIKipHOi
CJICKTPOHEHPOCTUMYIISIIIT JKyBaNbHUX M sI3iB 1 M's13iB mni,
3aCHOBaHY Ha BUKOPHCTaHHI HU3bKOYACTOTHOTO OIMOISIPHOTO
IMITyJIbCHOrO ~ CTpyMy 31  cremianbHOolo  ¢opMoro i
rapamMeTpamH iMIyJbCiB, MaKCHMalbHO HAONIKEHHX [0
¢dopMu 1 mapameTpiB IMIyJbCIB B HEPBOBHX BOJIOKHAX.
IIpoBeneHO TMOPIBHSUIBHHI — aHAI3  MiopesaKcamiiHOro
edexTy  3acTOCyBaHHS ~ 3alpOIOHOBAHOI  METOIHKH
yepesumkipuoi  enekrponeiipoctumyisiii - (HEHC)  3a
JOIIOMOTOI0  pO3pOOJIEHOr0  HPUCTPOI0  Ta  ICHYIOUOI
nomupenoi merogukun UYEHC 3 3acrocyBaHHSAM amapaty
«MiomoniTop J5», sKHH TeHepye HHU3bKOYACTOTHHUI
OJTHOIIOJLSIPHUI IMITyJIbCHHH cTpyM. B pesynbraTi 06poOkn
OJCpXKaHUX [JaHUX METOJaMH BapialiiffHOI CTaTHCTHKU
JIOBEICHO, 110 BHMKOPUCTAHHS 3alPOINOHOBAHOT METOIMKU
Miopenakcanii nocToBipHO 3abe3rnedye Ha 16-20% Oinmbin
e(eKTHBHE PO3CIA0ICHHS JKyBaJIBHUX M 53iB 1 M’ 53iB IIUT 3
Oinbiu TpuBaIuM KiiHiuHUM epextoM (p<0,05), Hix icHyOUa
MOIIMPEHa  METOJAMKa 31  3aCTOCYBaHHAM  amapary
«Miomonitop J5».binpmmuii Miopenakcamiiauii epexr Oyio
MiATBEPHKEHO TAKOXK eNIEKTPOMiorpadiyHUM JOCIIIKESHHIM
JKYBaJIBHUX M’ S131B i M’ s131B IIH1.

Karouosi CJIOBA:
cyrnob, M’ s30BO-cyrioboBa  AUCGYHKLIIs,
CJICKTPOHEHPOCTUMYJISILIS.
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[Ipennoxena HOBas METO/IMKa YPECKOKHOM
NIEKTPOHEHPOCTUMYJISIIMY JKEBATEIIBHBIX MBIIII] ¥ MBIIII] IIIEH,
OCHOBaHHas Ha HCIIOJIb30BaHUH HU3KOYaCTOTHOT'O
OUIIOJIIPHOTO MMITYJIBCHOTO TOKA CO ClienuaabHON (Gopmoii u
nmapaMeTpamMyd HUMITYJIbCOB, MAaKCHMAJIbHO IPUOJIKECHHBIX K
¢dopMe M mapamMeTpaM HMITYJIbCOB B HEPBHBIX BOJIOKHAX.
IIpoBeneH cpaBHUTEIBHBIH aHAIM3 MHOPEIAKCHPYIOLIETO
addexra TIPUMEHCHUS METOJUKH YPECKOKHOH
3JIEKTPOHEUPOCTUMYJISILIMU YEHC c TOMOUIbIO
pa3paboTaHHOTO yCTPOHCTBA M PACIIPOCTPAHEHHOH METOIMKH C
nmpuMeHeHHeM ammapara  «Mmuomornutop J5», KOTOpBIi
TEHEPUPYET HU3KOUYACTOTHBIA OJIHOMOJIAPHBIA HMITYJIbCHBIN
TOK. B pe3ynbrare 00paboTKH MOIy4EHHBIX JaHHBIX METOaMU
BapHalMOHHONW CTAaTHCTUKH [OKAa3aHO, 4YTO WCIOJIE30BAaHHE
NPEAOKEHHON METOOUKH MHOPENAaKCAllMd  JIOCTOBEPHO
obecrieunBaeT Ha 16-20%00mnee 3¢ dexkTuBHOE paccinabieHue
JKEBATEIbHBIX MBI M MBIMI] IIeH ¢ 0Oojiee IUTEIBHBIM
knuandeckuM  dddpexkrom (p <0,05), yem cymiecTByromas
METOJMKa C IpUMEHeHHeM anmapara <«MuomoHutop J5».
Bonmpmmit Muopenakcupyromuii 3¢¢pexr ObUT MOATBEpXKICH
TaKxKe INEKTPOMHOTPAPUIECCKIM HCCIIeI0BaHUEM
JKEBATEJILHBIX MBIIII] H MBIIIIIT IIICH.

KiroueBbie €10Ba: BUCOUHO-HUKHEUYEIIOCTHOU CYCTaB,
MBIIIEYHO-CYCTaBHAS JUCHYHKIMS, YPECKOXKHAS
3JIEKTPOHEHUPOCTUMYJISIIIHSL.

Peuenzent Aperikos /1.C.

DOI 10.26724/2079-8334-2019-2-68-25-29
UDC 616.613-002-036.1-036.4:616.12-073.432.19]-253.

LEFT VENTRICULAR GEOMETRY IN CHILDREN WITH CHRONIC
AT EARLY STAGES OF THE CHRONIC KIDNEY DISEASE

E-mail: vakulenkol@ukr.net

PYELONEPHRITIS

The purpose of the study was to determine the ffesitof the left ventricular geometry in childrenttwichronic
pyelonephritis at the initial stages of the CKD eTiendency towards a gradual increase of the &ftricular cavity with the
chronic kidney disease progression has been estalli so that in patients of group 3 the end-diastalex and the end-systolic
index were significantly different from the stattondices.A statistically significant increase in the of myndial mass index
was recorded in patients of the 1 st (p = 0.02), @~ 0.016) and 3rd (p <0.001) groups.general, left ventricular hypertrophy
was determined in 15.4% of patients in the 1stjgr&6.7% - in the 2nd group, 47% - in the 3 rd grda children with chronic
pyelonephritis from the early stage of chronic legndisease, processes of left ventricular remogetincur, which are
characterized by the formation of predominantlyestdc hypertrophy.

Key words: children, chronic pyelonephritis, chronic kidnegahse, hypertrophy of the left ventricle

The study is a fragment of the research projectv&lepment of methods for diagnosis and correctibthe target
organs hemodynamics disorders in somatic diseasamapanied by cardiovascular complications in at@htf, state registration
No. 0116U004963.

Cardiovascular diseases (CVD) are the most impbectamcomitant pathologies affecting the long-
term survival of patients with the chronic kidnagehse (CKD) [6]. As in adults, cardiovascular paigy
leads to the majority of deaths in children with [Ksince these patients have a high prevalence of
traditional and uremia-associated risk factors €ardiovascular diseases [9, 15]. In children and
adolescents with CKD, cardiovascular complicatiossially have a subclinical course, starting their
development at the early stages [12, 13]. Amondigcaascular pathologies in patients with CKD bath i
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adults and children, the most common is left ventar hypertrophy (LVH) which, according to the
researchers, has the morbidity rate of 17% to 48P6L[VH develops early and progresses along with
CKD, and if not treated, there exists an increassdof cardiovascular complications and morta]2y.

In dialysis patients, LVH closely correlates wittiegial hypertension and volume overload, whictdiea
to concentric and eccentric changes in the leftrierar geometry [10]. The geometry status of lefé
ventricle at the early CKD stages [12, 13] is lesslerstood. In adult patients with CKD, assessmént
the renal failure effect on the left ventriculaogeetry is often complicated by the presence of marnp
heart disease and/or diabetes mellitus. The absEnitese states in the pediatric population pernait
study the interaction between renal failure antvehtricular geometry more accurately. Informatam
the morbidity rate and variants of LV geometry hildren, published as of today, is limited by ristaly
small, separate groups of patients. In childhoadearly stages of CKD, pathological types of left
ventricular geometry are most often detected, whjgbarently result from the interaction of cardized
and non-hemodynamic factors [13].

The formation of cardiovascular nonadaptive changés the CKD progression, particularly at
the early stages, remains an urgent problem feindurstudy.

The purposeof the present study was to determine the feahfrdse left ventricular geometry in
children with chronic pyelonephritis at the initethges of CKD.

Materials and methods We examined 196 children aged 6 to 17 years ¢§8,0120 girls) with
chronic pyelonephritis (CPN) who were undergoirg itipatient treatment at the Nephrology Department
of the MI “Dnipropetrovsk Regional Children's Clial Hospital of DRC”. The planned clinical trial sva
approved by the Bioethics Committee of the S| “Dogetrovsk Medical Academy of the Health Ministry
of Ukraine” and was carried out in accordance Mt guidelines of the Helsinki Declaration (197A).
participants and/or their parents were fully infedrabout the methods and scope of the study arel gav
written informed consent for participation.

The criteria for inclusion of patients in the stwdgre: the presence of a voluntary informed consent
of the child and his/her parents to participatelimical trials; age of patients from 6 to 17 yeatsmonths
29 days; presence of the verified chronic pyeloniépliiagnosis; absence of clinical and laboragigns
of the chronic pyelonephritis exacerbation. Theecia for the patients exclusion from the study ever
refusal of the child or his/her parents to partiépin the clinical trial; the presence of congarliteart
defects or other primary cardiac diseases, acutections. Clinical-laboratory and instrumental
examinations were carried out at the Clinical Diagjit Laboratory and the Department of Ultrasound
Diagnostics of the ME “Dnipropetrovsk Regional @nén's Clinical Hospital of DRC”. The level of
biochemical parameters (urea, creatinine, uric,aktrolytes, albumin) necessary for determirtimay
real functions status was measured. The glomefilteation rate was calculated using the formula
according to Schwartz et al. Chronic kidney disesas diagnosed based on the criteria recommended by
NKF - K/ DOQI (2002), Hogg R.J. et al (2003).

Echocardiography (EchoCG) and dopplerechocardidgragDEchoCG) were performed
simultaneously on the Acuson CV70 ultrasound scaBiemens) in the M and 2D mode, as well as using
the Doppler in the pulse mode (PW) according tostaedard procedure. The main indices of systolit a
diastolic function of the left ventricle (LV) wemetermined, including end-diastolic index (EDI)den
systolic index (ESI), ejection fraction (EF).

Due to the fact that the examination was carrigdroahildren of various age (from 6 to 18 years
old) having different physical development indi¢sight, body weight), morphometric parametersef t
heart were normalized by the arddhe body (B). The indices obtained in the preagistudy of 230 healthy
children and adolescents were considered to bendnmal values [1]. To determine the type of LV
geometry, the LV relative walls thickness (LVRWTasvcalculated, the LV myocardium mass (LVMM)
and the LV myocardium mass index (LVMMI) were measli LVMM was calculated using the Devereux
and Reichek formula (1977). The LVMM z-scores adowy to height were calculated according to Foster
et al. (2008). Index of LVMM (LVMMI) was obtainedybdividing the LVMM by the height (mass
[g])/height [mF) according to de Simone G. et al. (1992) to noizeadnd linearize the interaction between
the LVMM and the height. LV hypertrophy was detaned when the LVMMI wag 95 percentile for
healthy children and adolescents according to KhB®&. et al. (2009). Since the LVMMI which is inaeix
according to the height, does not completely take account changes due to the growth, we also z:sed
scores based on the age and gender according trKR®&. et al. (2009). According to the classificat
suggested by A. Ganau and supplemented by D. ldepending on the LVMMI and LVRWT value, the
types of LV geometry were determined.
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Measurement of the office blood pressure (BP) weafopmed during echocardiography after the
patient’s sitting for 10-15 minutes in a relaxedition.

The results were processed statistically using Stedistica 8.0 software. Verification of the
distribution compliance to the Gauss’ law was eatidout using one of the test statistics: Shapirtk\bhi
y2 Pearson. Given that most of the samplings wetenisistent with the Gauss’ law, the results are
presented as the median (Me) and the interquaaiiige (Q25; Q75). The Mann-Whitney criterion was
used to compare the groups. The correlation andamter dispersion analysis was performed to deteem
the interaction between the indices. The differdreteveen values was considered statistically rigliafith
the significance test level amounting p <0.05.

Results of the study and their discussiorin all of the examined patients chronic pyelonejmri
was secondary, which was due to the presence ofatgbolic nephropathy in 48.5% of patients, funwio
urodynamics disorders (neurogenic dysfunction ef whinary bladder) - in 27.6% of patients, organic
urodynamics disorders (congenital renal and/oramyirtract anomalies) — in 56.1% of children. The
background pathology combination was registere2Rid %.

Patients were divided into groups depending orstage of chronic kidney disease: the first group
included 149 children with CKD stage 1, the 2ndugre 30 patients with CKD stage 2, the 3rd groa -
patients with CKD stage 3. From among 196 patierésnined, 68 of them were treated with angiotensin-
converting enzyme inhibitors (ACEI), i.e. 20.8% khEKD stage 1, 80.0% with CKD stage 2, 76.5% with
CKD stage 3, respectively.

Basic clinical data and renal functions paramedegspresented in table 1.

Table 1
Basic clinical data and renal functions indices athe patients

Groups of examined patients

Index

1stgroup (n=149)

? group (n=30)

8group (n=17)

Gender, m/f

76/73

14/16

10/7

Age, years

10.87(6.34,16.27)

11.28(6.46,16.72)

a(7.8;15.86)

Height (z-score)

0.05(-0.10;0.52)

-0.09(-1.05;0.10)

-0.88(-2.16,-0.33)*

Body mass (z-score)

0.01(-0.39;0.41)

-0.95(-1.62).

-0.98(-1.59;0.01)*

BMI (z-score) 0.32(-0.29;0.69) 0.27(-0.35;0.66) 910-1.71,0.35)
Hemoglobin, g/l 123(115;135) 122(113;129)* 105(92y
Systolic BP, mm Hg. 115 (110;122) 116(112;126) (P18;128)*
Diastolic BP, mm Hg. 71 (66;79) 73(65;82) 83(79¥87

GFR ml/min. 116.0(96.0;134.0) 72.0(66.7;82.0)* 48668;51.8)*#
Blood serum uric acid, mmol/I 0.34(0.28;0.40) 0(B37;0.39) 0.45(0.38;0.61)*#

Note. * - reliable difference while comparing tetff' group indices, # - reliable difference while comipg to the 2¢ group indices.

Patients in groups did not differ in age and gen&atients with CKD stage 3 as compared to
children with CKD stage 1 had reliably lower growttes (p = 0.012), body weight (p = 0.031), and
statistically higher systolic (p = 0.035) and didistBP levels (p = 0,029).

The comparative analysis of the echocardiograpkaenénation results is presented in table 2.
Table 2
Main morphologic parameters of the left ventricle h the examined children (Me (Q25;Q75))

Index, units of measure

Groups of examined patients

1s'group (n=149)

® group (n=30)

Bgroup (n=17)

EDI, mi/m? 54.5(47.8; 63.0) 57.9 (53.5; 66.2) 62.9%(59.9; J1.6
ESL, mi/n? 21.5(17.0; 27.2) 20.9(14.5; 22.6) 22.1%(19.5; 26.3
EF, % 62.6(58.2; 67.7) 63.9(60.9; 69.2) 63.4(6892)
MMI (g/m27) 30.9%(26.2; 35.6) 31.7%(28.0; 39.2) 34.2%(30.2.4)
MMI (z-score) 0.37(-0.17; 2.07) 1.69%(1.04; 2.67) 2.42%1.79;8.0
LVRWT 0.37(0.34; 0.43) 0.36(0.25; 0.51) 0.36(0.839)

Note. * - the reliable difference compared to themnal values.

The tendency towards a gradual increase of thedeftricular cavity during the CKD progression
was established, so that in patients with CKD s&geDI (p = 0.008) and ESI (p = 0.011) are reljabl
different from the normal values. A statisticalligrsficant increase in MMI in children with chronic
pyelonephritis was also found already at tfisthge of CKD (p = 0.02), as compared to the nowalales.

In patients with CKD stages 2 and 3, MMl is alsiiatdy higher as compared to healthy persons (D£®
and p <0.001). The LV hypertrophy was determined5m% of patients with CKD stage 1, 36.7% of
patients with CKD stage 2 and 47% of patients WiKD stage 3.
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While determining the correlation between MMI ahé tain clinical parameters and indices of
renal functions, a negative correlation was fouritth @wrowth (z-score) (r = -0,29, p = 0,022), henudojh
levels (r =-0.27, p = 0.030) and GFR (r = -0.3% @.036), and a positive correlation with blooét wacid
level (r = 0.29, p = 0.026) was established. Theeee no statistically significant correlations beem
MMI and BP. Types of the LV geometry are preseretdble 3.

Table 3
Incidence of LV geometry types in children with chonic pyelonephritis
Groups of examined patients
LV geometry types 15" group (n=149) ® group (n=30) Sgroup (n=17)
Normal geometry of LV 81.2% (121) 53.3% (16) 47.1% (8)
Eccentric hypertrophy of LV 10.7% (16) 26.7% (8) .22 (5)
Concentric hypertrophy of LV 4.7% (7) 10.0% (3) a%. (3)
Concentric remodeling of LV 3.4% (5) 10.0% (3) 5.9%

As it can be seen from table 3, with the CKD prsgien the relative number of patients with
normal LV geometry (81.2% and 47.1%, p = 0.0019kisly to decrease, and the relative number of
patients with concentric LV hypertrophy (4.7% and@Po, p = 0.0406) and eccentric LV hypertrophy
(10.7% and 29.4%»=0.0371) is statistically significantly growing.

Based on the results obtained, in children wittoohr pyelonephritis already at the initial CKD
stages, changes in the heart echomorphology wemalesl, namely occurrence of LV remodeling
processes. Our data are consistent with the resfithe ESCAPE Trial Group [3], which demonstratieel
presence of the LV pathological geometry in 43.3%hildren with CKD stages 2-3. Hypertrophy of LV
as a predictor of future cardiovascular events dedscted in 21.4% of the examined patients with CKD
and in 40.2% of patients with CKD stages 2-3, widcimcides with the data of the Italian researcladrs
diagnosed LVH in 55% of children (n = 272) with Clksiages 2-4 [4].

The obtained data regarding the predominance @n&ec hypertrophy in the structure of the LV
pathological geometry are consistent with the tesaflMatteucci M.C. et al., which have shown thatLV
eccentric hypertrophy was the most common formeofadeling in patients with CKD in childhood [8]. In
our study, it is shown that with the CKD progressithe number of patients with concentric hypeltsgp
which is considered to be the most unfavorableantirof the LV pathological geometry [11], is grogin
(from 10.7% in CKD stage 1 to 29.4% in CKD stageARjcording to the results of 4C Study [13], ithe
LV concentric hypertrophy which is the basic forfithee LV pathological geometry and was recordeivim
thirds of children with LV hypertrophy. This dispancy with our data and the results of the ESCAR& T
Group are probably due to the fact that patientls @KD stages 3-5 were included into the aboveystiide
determined correlations between the MMI and thghitehemoglobin levels, GFR and blood uric acitbetf
the non-hemodynamic aspects of cardiovasculardbsedevelopment in patients with CKD. The regtyari
of these interactions is confirmed by the resulthé adult population [7].

In our study, statistically significant correlatoretween the MMI and BP were not found,
although there are works that demonstrate the ptelwrrelation between these parameters in patient
with CKD [5, 7]. Absence of correlations betweee ihdices of the "office” BP and the MMI can be
explained by the fact that 87.2% of children witk[Cstages 2-3 received ACE inhibitors for over arye
This hypothesis is confirmed by the results ofdtuelies demonstrating that prolonged treatment AGE
inhibitors promoted regression of LV hypertrophyttbin patients with arterial hypertension [14] and
patients with CKD [8].

1. Children with chronic pyelonephritis undergot leéntricular remodeling processes from the
early stage of a chronic kidney disease.

2. Progression of chronic pyelonephritis is asgediavith an increased risk of the left ventricle
remodeling.

3. Remodeling of the left ventricle in children kichronic pyelonephritis and chronic kidney
disease is characterized by the development obfuagital left ventricular geometry predominantlytive
form of eccentric hypertrophy.

4. The risk factors of left ventricular remodelimgpatients with chronic kidney disease are the
hemoglobin level, the level of uric acid in the ddip glomerular filtration rate.

Prospects for further research lie in the studyhef endothelial dysfunction effect on the procesédise left ventricle
remodeling in children with chronic kidney diseasiarting with the early stages.
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TEOMETPIA JIBOI'O HLJIYHOUKA ¥ JITEMR
3 XPOHIYHUM NIE€JOHE®PUTOM

TFEOMETPUA JIEBOI'O KEJTYJOYKA
V IETEW C XPOHUYECKHM IMUEJIOHE®PATOM

HA ITIOYATKOBUX CTAIIAX XPOHIYHOT
XBOPOBU HUPOK
Baxkynenko JLIL., A6atypos O.€., Kynak O.B.
Mertoro poGoTu OyJ0 BU3HAYCHHS OCOOIMBOCTEH
reoMeTpii JBOr0 MHUIYHOYKA Yy MiTed 3 XPOHIYHUM

Mmi€TOHe(PUTOM Ha IIOYATKOBUX CTAAiAX XPOHIYHOL
XBOpOOM HUPOK. BeTaHOBIEHO TEHIEHIIO 10 TOCTYHOBOTO
30UIBIICHHS. MOPOXHHHH JBOrO I[UIYHOYKA MPOTATOM
IIpOrpecyBaHHs XPOHIYHOTO 3aXBOPIOBAHHS HUPOK, TaK 110
y xBopux 3-i TpynH KiHIIEBO-IiaCTONIYHUMA iHAEKC 1
KIHIIEBO-CHCTOJIIYHHH iHAEKC TOCTOBIPHO BiIpPI3HSUIHCS Bif
HOPMAaTHBHUX IIOKa3HUKIB. PeecTpyBaiocs CTaTUCTHYHO
3HauyIIe 301IbLICHHS iHAEKCY MacH Miokapaa y aiteit 1 (p
= 0,02), 2i (p = 0,016)i 3-i (p <0,001)rpyn. B mizomy,
rineprpodist JiBoro nuryHouka BH3Hadamacsi y 15,4%
xBopux 14 rpynu, 36,7% - 2t rpynu, 47% - 3i rpynu. Y
IiTell 3 XpOHIYHUM MieJoHe()PUTOM, BXKE Ha paHHIN cTamii
XpOHIYHOT XBOPOOHM HHUPOK BiZOYBAlOTHCS HPOLECH
PEMO/ICITIOBAHHS JIIBOTO LITyHOYKA, 110 XapaKTepU3yOThCs
(bopMyBaHHIM HEPEBAKHO EKCIEHTPUYHOI rineptpodii.
KawuoBi ciaoBa: nitu, XpoHi4HHII mienoHepur,
XpOHIYHA XBOPOOa HUPOK, TiepTpodis JTiBOTO HIUTYHOUKA.
Crarrs Hagivinna 14.08.18p.

HA PAHHUX CTAJIUSIX XPOHUYECKOMN
BOJIE3HHU ITOYEK
BakyJienko JL.U., Adatypos A .E., Kynak .E.B.

Ienpto pabGoThl  OBUIO  OmIpeieieHHe 0COOEHHOCTEH
FEOMETPHU JIEBOTO JKEIylO4Ka Yy JeTed C XPOHMYECKUM
IIHETOHEe(PUTOM Ha Ha4daJbHBIX CTaJUAX XPOHUUECKOH OO0Ie3HH
MOYeK. YCTAHOBJICHA TEHJCHIMS K ITOCTETICHHOMY YBEIHMUCHUIO
MOJIOCTH JIGBOTO JKENyJ0YKa B TEUCHUE IPOrPECCHPOBAHUS
XPOHHYECKOTO 3a00JIeBaHMs II0YEK, TaK 4TO Yy OONBbHBIX 3-if
IPYNIbl  KOHEYHO-IMACTOIMYECKHUH  MHAEKC U KOHEYHO-
CHCTOJIMYECKUI HHAEKC JOCTOBEPHO OTIMYAIHCH OT HOPMAaTHBHBIX
rnokasarenei. PeructpupoBanoch CTaTUCTUYECKH  3HAYUMOE
yBeIMYeHHEe MHIeKCca Macchl MHOKapaa y aerei 14t (p = 0,02), 2¢
(p = 0,016)u 3-it (p <0,001)rpymnm. B resiom, runeprpodus 1eBoro
KeJTynouKa onpexenensuiack y 15,4%060mpHb1x 14 rpynmsl, 36,7%
- 2 4 rpymnsl, 47% - 3# rpynmel. Y JeTeil ¢ XpOHHYECKUM
MUETOHEe(PUTOM, YK€ paHHEHl CTaguu XpPOHHYECKOW OOJe3HH
MOYEK MPOMCXOAAT  IIPOLECCHI  PEMOAECIMPOBAHUS  JIEBOTO
KEJYI0UKa, XapaKTepU3yIoIuecs (opmupoBanueM
HPEUMYILIECTBEHHO 3KCIIEHTPUYECKOH runepTpoduu.

KiroueBble cj0Ba: [€TH, XPOHWYECKUH MHENOHEPPUT,
XpOHHYECKask 60JIE3Hb MOUEK, THIEPTPOGHS JIEBOTO KEIy104Ka.

Peuenzent Kprouko T.O.
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