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24-hour blood pressure profile in children with chronic
pyelonephritis and chronic kidney disease stages I-lll

Abstract. Background. Blood pressure (BP) monitoring is important for the management of patients with
chronic kidney disease (CKD), both for the conventional cardiovascular risk reduction and long-term
preservation of kidney function. The purpose was to study the features of 24-hour blood pressure profile
in children with chronic pyelonephritis (CPN) and CKD stages I-lll. Materials and methods. A total of 94
patients aged from 6 to 17 years with chronic pyelonephritis in remission and CKD stages -l were exam-
ined. 24-hour ambulatory blood pressure monitoring (ABPM) was carried out followed by mathematical
processing. Results. Thus, a comparative analysis of the systolic (SBP) and diastolic blood pressure (DBP)
indicators obtained within a single BP measurement and during 24-hour ABPM showed their differences
in 25.5 % of cases. According fo ABPM findings, 22.3 % of CKD children demonsfrated elevated BP and
34.0 % — arterial hypertension (AH). It was found that the relative number of patients with sustained and
labile AH gradually increased with a decrease in renal functions (mild-to-moderate CKD progression). The
analysis of night-time BP dipping degree in patients with CKD revealed a gradual decrease in the relative
number of patients with optimal BP dipping for both SBP (from 61.7 % in CKD stage | to 47.1 % in CKD stage
D and DBP (63.2 and 11.8 %, respectively, p = 0.0049). Night-peakers with night-time stable elevation of SBP
(11.8 %) and DBP (29.4 %) were the patients with CKD stage lll. Conclusions. The number of hypertensive pa-
tients increases among CPN children during CKD progression. AH in children with progressive nephropathy
is characterized by a greater contribution from DBP and stable elevation of night-time BP.

Keywords: blood pressure, 24-hour blood pressure profile; children; chronic pyelonephiritis; chronic kidney
disease

Introduction to developing cardiac dysfunction due to the high preva-

Today, pathophysiological mechanisms leading to in-
creased cardiovascular risk in patients with chronic kidney
disease (CKD) have not been fully understood, but there
is hard evidence of a close link between heart and kidney
[1—4]. Interaction between kidney diseases and the cardio-
vascular system, so called “cardiorenal syndrome” (CRS)
[1-3], has been much discussed recently. Cardiorenal syn-
drome involves a variety of acute and chronic diseases in
which the dysfunction of either the heart or kidneys may
cause the failure of the other organ [3, 4]. CRS type 4, or
chronic renocardiac syndrome, is defined as “chronic kid-
ney pathology leading to heart failure”, refers to the deve-
lopment of cardiovascular system pathology at any stage of
CKD [1, 2, 4, 5]. Patients with CKD are particularly prone

lence of cardiovascular risk factors in this population, but
the contribution of specific risk factors should be taken into
account [5]. The most important risk factor for developing
renocardiac disorders is increased blood pressure (BP), both
in adults and children [1, 4, 6].

A number of studies have shown that high BP plays the
role of an independent risk factor for rapid reduction in glo-
merular filtration rate (GFR) in patients with renal diseases
[6—9]. BP monitoring is important for the management of
patients with CKD, both for the conventional cardiovas-
cular risk reduction and long-term preservation of kidney
function [8]. The parameters of 24-hour ambulatory blood
pressure monitoring (ABPM) have more pronounced pre-
dictive value for the diagnosis of target organ damage than
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the indicators determined at a single office/home BP mea-
surement [8, 10].

Normal BP values assessed by a single office measure-
ment cannot rule out masked arterial hypertension (AH),
night-time hypertension and other deviations from the norm
in children with CKD [8, 10]. 2017 American Academy of
Pediatrics Guidance recommends the 24-hour ABPM for
children and adolescents with CKD, regardless of routine
office BP measurements, at least once a year [8, 11].

The purpose of our work was to determine the features
of 24-hour blood pressure profile in children with chronic
pyelonephritis (CPN) and chronic kidney disease stages
1-I11.

Materials and methods

A total of 94 patients aged from 6 to 17 years (41 boys,
53 girls) with chronic pyelonephritis and CKD stages I—
111 were examined. The control group consisted of 78 ap-
parently healthy children of the corresponding age and
sex. All the patients received inpatient treatment in the
Nephrology Department of SI “Dnipropetrovsk Regional
Children’s Clinical Hospital of DRC”. The planned clini-
cal study was approved by the Bioethics Committee of the
SI “Dnipropetrovsk Medical Academy of the Ministry of
Health of Ukraine” and conducted in accordance with the
1975 version of the Declaration of Helsinki. The criteria
for inclusion in the study were: the presence of a voluntary
informed consent of a child and his/her parents for study
participation; age of patients from 6 years to 17 years 11
months and 29 days; the presence of verified diagnoses of
CPN and CKD stages I—I1I; the absence of clinical and
laboratory signs of CPN exacerbation. The criteria for ex-
clusion of patients from the study were: refusal of a child or
his/her parents to participate in the study; the presence of
congenital heart disease or other primary cardiac diseases,
acute infections, diabetes mellitus, essential or neuroendo-
crine AH.

Based on the renal functions state, children were divided
into respective groups: group 1 — 47 patients with CKD
stage I; group 2 — 30 patients with CKD stage I1; group 3 —
17 children with CKD stage I11.

The office BP measurement was performed three times
with an interval of 2—3 minutes after rest for 10—15 minutes
beforehand in a comfortable sitting position using a tono-
meter with an appropriately fitted cuff corresponding to the
age and arm circumference.

24-hour ABPM was carried out using the software-
hardware system “Cardiotechnica-04-BP-1” (ZAO “IN-
CART?”, St. Petersburg, RF). The following quantitative
parameters were assessed analyzing the 24-hour ABPM re-
sults: average 24-hour BP, mean daytime and mean night-
time values of systolic (SBP) and diastolic BP (DBP), mean
BP, pulse BP, heart rate, maximum and minimum values of
SBP, DBP and heart rate, indexes of SBP and DBP load
at daytime and night-time (time rate index), the magnitude
and velocity of SBP and DBP morning surge.

Daytime and night-time SBP and DBP variability was
determined by the standard deviation of these indicators
from the mean value. The degree of nocturnal BP dipping

or daily index (the ratio of average daytime BP to average
night-time BP values, SBP daily index, DBP daily index)
were also calculated. The average 24-hour, mean daytime
and mean night-time SBP and DBP values were assessed
using percentile tables (percentiles 5, 50, 90, 95) depending
on the child’s gender and height.

When evaluating BP, normal BP, elevated BP and hyper-
tension were identified using the 2017 American Academy
of Pediatrics Guidance [11]. Sustained AH was diagnosed
at an average 24-hour BP level above 95" percentile with the
index of BP load of more than 50 %. Labile AH was deter-
mined if the index of BP load ranged from 25 to 50 %, but an
average 24-hour BP level was below 95" percentile.

By the value of BP daily index, 4 variants were distin-
guished: dippers — the daily index 10—22 %; non-dippers —
daily index 0—10 %; over-dippers — daily index over 22 %;
night-peakers — daily index less than 0 %.

The results were statistically analyzed using the Statis-
tica 8.0 package. The Shapiro-Wilk normality test was used
to check the normal distribution of variables according to
the Gaussian distribution model. Given the non-Gaussian
distribution in most of the samples, the results were pre-
sented as median (Me) and interquartile range (Q25; Q75).
The mean values between groups were compared using the
Mann-Whitney test. A value of p < 0.05 was considered sta-
tistically significant.

Results

According to the results of a single BP measurement,
elevated BP was diagnosed in 9.6 % and AH in 21.3 % of
patients, while 24-hour ABPM revealed elevated BP in
22.3 % and AH in 34.0 % of patients. Thus, a comparative
analysis of the SBP and DBP indicators, obtained at a single
BP measurement and during 24-hour ABPM, showed their
differences in 25.5 % of cases. Masked AH was registered in
12.8 % of patients.

The structure of BP in the examined children with CPN
and CKD is presented in Table 1.

Analysis of the main integrated indicators determined
during 24-hour ABPM in children with CPN and CKD
found the relative number of AH patients gradually in-
creased with a decrease in renal functions (mild-to-mode-
rate CKD progression).

The maximum pathological changes occurred in the
group of children with CPN and CKD stage 1II, as AH
was diagnosed in more than half of the patients — 58.8 %.
AH stage I prevailed in the structure of AH (21.3, 26.7 and
41.2 % in CKD stage I, IT and III, respectively).

The relative number of patients with stable and labile
AH gradually increased with CKD progression (Fig. 1).

In the overall structure of hypertension, labile hyperten-
sion prevailed in CPN patients (53.1 %), stable hyperten-
sion was detected somewhat less frequently — in 46.9 % of
children. The proportion of hypertensive patients (stable
AH + labile AH) in the group of children with CKD stage
I1I was statistically significantly higher than in patients with
CKD stage [ (58.8 and 25.5 %, respectively; p=0.0172) and
in those with CKD II stage (58.8 and 33.4 %, respectively;
p =0.0290).
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The analysis of night-time BP dipping degree in CKD
patients revealed a gradual decrease in the relative num-
ber of patients with optimal BP dipping (dippers) in CKD
mild-to-moderate progression for both SBP (from 61.7 %
in CKD stage [to 47.1 % in CKD stage I1I) and DBP (53.2
and 11.8 %, respectively; p = 0.0049) (Fig. 2).

By contrast, the relative number of patients with an in-
adequate night-time BP dipping (non-dippers) increased in
reference to the indicators of SBP (from 29.8 % in CKD
stage 1 to 41.1 % in CKD stage I1I) and DBP (25.5 and
58.8 %, respectively; p = 0.0172) (Fig. 3).

Night-peakers with night-time stable elevation of SBP
(11.8 %) and DBP (29.4 %) were detected among patients
with CKD stage III.

The study of BP morning pattern, namely the magnitude
and velocity of SBP and DBP morning surge, found a num-
ber of features (Tables 2, 3).

The median of SBP morning surge did not exceed the
normative value of 56.5 mm Hg in all groups of the exa-
mined children. The median velocity of DBP morning surge
was elevated in all examined groups, while the median of
SBP morning surge was above the norm only in children
with CKD stage 1.

The detailed analysis found that the relative number of
children with increased magnitude of SBP morning surge
in CKD stage III was statistically significantly higher than
that in case of CKD stage I (29.4 and 4.2 %, respectively;
p =10.0057) and CKD stage 11 (29.4 and 3.3 %, respectively;
p =0.0126) (Table 3).
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Figure 1. The frequency of sustained, labile AH and
elevated BP in children with CPN and CKD assessed
by 24-hour ABPM (%)

Table 1. The structure of 24-hour BP profile in children with CPN and CKD

CKD stage |, CKD stage II, CKD stage lll, Z?%?It)atl:rr:illj g;l;ﬁr Control group,
BP n =47 n=30 n=17 n=94 ’ n=78
N % N % % N % N %
Normal 25 53.2 11 36.6 2 11.8 38 40.4 48 61.5
p, >0.05 p, < 0.05 p, < 0.05 p, <0.05 -
p, > 0.05 p, < 0.05
p,<0.05
Hypotension 3 | 6.4 - | - - | - 3 | 3.2 23 | 29.5
p, < 0.05 - - p, < 0.05 -
Elevated BP 7 | 14.9 9 | 30.0 5 | 29.4 21 | 22.3 7 | 9.0
p, >0.05 p, < 0.05 p, > 0.05 p, <0.05 -
p, > 0.05 p, > 0.05
p,>0.05
Stage | AH 10 | 21.3 8 | 26.7 7 | 41.2 25 | 26.6 - | -
p, <0.05 p, <0.05 p, <0.05 p, <0.05 -
p, > 0.05 p,>0.05
p,>0.05
Stage Il AH 2 | 4.2 2 | 6.7 3 | 17.6 7 | 7.5 - | -
p, > 0.05 p, >0.05 p, >0.05 p, <0.05 -
p, > 0.05 p, > 0.05
p,>0.05
AH in total 12 | 255 10 | 334 10 | 5838 32 | 340 - | -
p, <0.05 p, < 0.05 p, < 0.05 p, <0.05 -
p, > 0.05 p, > 0.05
p,<0.05

Notes: p, — significance of differences in comparison to the control group; p, — significance of differences
between groups 1 and 2; p, — significance of differences between groups 2 and 3; p,— significance of differences

between groups 1 and 3.
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The proportion of children with increased velocity of
SBP and DBP morning surge did not differ statistically sig-

nificantly between examined groups, but the

ber of patients with increased velocity of DBP morning

surge was significantly higher in CKD stage

33.3 %, respectively; p = 0.0256) and CKD stage III (58.8

and 23.5 %, respectively; p = 0.0465).

relative num-

IT (63.3 and

Discussion

AH is considered to be one of the main factors con-
tributing to the progression of CKD, increasing the risk of
cardiovascular complications and suppressing neurocogni-
tive functions [12, 13]. Our results of BP studies suggest that
the number of hypertensive patients increases in CKD pro-

gression towards the terminal stage of chronic renal failure.
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Figure 2. The ratio of 24-hour SBP profile variants

in reference to the degree of night-time

BP dipping

in children with CPN and CKD (%)

in children with CPN

Figure 3. The ratio of 24-hour DBP profile variants
in reference to the degree of night-time BP dipping

and CKD (%)

Table 2. Indicators of SBP and DBP morning pattern in reference to the 24-hour ABPM results
in children with CPN and CKD, Me (Lq; Uq)

Patient groups

Indicators

CKD stage I, n = 47

CKD stage Il, n = 30

CKD stage lll, n = 17

Magnitude of BP morning surge, mm Hg:
SBP
DBP

29.8 (24.7; 34.8)
27.4 (22.9; 33.3)

28.1 (24.8; 32.1)
26.7 (21.9; 30.9)

34.0 (12.1; 56.7)
25.9 (12.9; 41.1)

Velocity of BP morning surge, mm Hg/h:
SBP
DBP

12.3(7.9; 17.3)*
14.8 (6.6; 23.2)*

9.1 (4.2; 15.1)
17.3 (6.9; 24.2)*

2.9 (-2.0; 16.6)
11.9 (-3.6; 34.1)*

Note: * — p < 0.05 in comparison to normal values.

Table 3. The frequency and velocity of BP morning surge in children with CPN and CKD (%)

Patient groups

Indicators

CKD stage I, n = 47

CKD stage Il, n = 30

CKD stage lll, n=17

Magnitude of BP morning surge:

SBP 4.2 3.3 29.4

DBP 14.9 20.0 17.6
Velocity of BP morning surge:

SBP 48.9 33.3 23.5

DBP 53.2 63.3 58.8
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These results are supported by the data of the CKiD study,
which determined an increase in the number of children
with AH and cardiovascular complications due to reduced
kidney function [14].

Comparative analysis of 24-hour ABPM and office BP
measurement results shows that a statistically significantly
greater number of patients were diagnosed with AH (34.0
and 21.3 %, respectively; p = 0.0474) and elevated BP
(22.3 and 9.6 %, respectively; p = 0.0385) assessed by 24-
hour ABPM. The data obtained coincide with the results of
other researchers. Thus, when comparing the results of of-
fice BP measurement and 24-hour ABPM in 359 children
with CKD and GFR at least 30 ml/min, the latter method
revealed a greater relative number of patients with both
elevated BP and AH [10].

A detailed analysis of 24-hour BP profile in children with
CPN and CKD demonstrates DBP and night-time stably
elevated BP to be great contributors to AH. Previous studies
also show that masked AH is diagnosed mainly by DBP [15]
and the detection of isolated night-time BP elevation [16].
These data can be an argument to conclude that BP normal
level assessed by a single office measurement does not al-
low ruling out masked AH in CKD children. Therefore, it is
now recommended to perform 24-hour ABPM for all CKD
children regardless of BP level assessed by a single office BP
measurement [17—19].

The analysis of night-time BP dipping degree in pa-
tients with CKD revealed a gradual decrease in the rela-
tive number of patients with optimal BP dipping (dippers)
in CKD progression and thus, an increase in the number
of non-dipper patients. Taking into consideration that
non-dipping BP pattern is associated with suppression of
parasympathetic nervous system activity and an increase in
sympathetic nervous system activity throughout the night,
it appears that hypersympathicotonia significantly influence
not only 24-hour BP profile and AH development, but also
CKD progression [20]. In the view of most clinicians, the
non-dipping circadian rhythm of BP in CKD patients is
closely linked to cardiovascular complications, particularly,
left ventricular hypertrophy [21].

Although statistically significant between-groups diffe-
rences in indices of BP morning surge were not obtained by
a majority of comparisons, the fact of an increase in magni-
tude and velocity of BP morning surge in CKD children with
reduced renal function deserves attention. It should be noted
that the morning BP surge is mediated by rapid sympathetic
nervous system activation with the development of vasocon-
striction [7, 22]. Also, in the morning, the endothelial func-
tion decreases, and the level of thrombogenic factors increa-
ses [23, 24]. All these processes can result in cardiovascular
events in CKD patients [25]. So, the presence of increased
and rapid morning BP surge in CKD patients considers them
not only as a risk group for future cardiovascular events but
also indicates an increased risk of target organ damage.

Conclusions

The number of hypertensive patients increases among
CPN children at the stage of CKD progression. AH in
children with progressive nephropathy is characterized by

a greater contribution from DBP and stable elevation of
night-time BP. Increased night-time BP can be considered
as an indicator of AH stability and an additional risk fac-
tor for cardiovascular complications in this category of pa-
tients. Indicators of the 24-hour ABPM, especially which
are tied to the circadian rhythm of BP, demonstrate a sig-
nificant role of the autonomic nervous system dysfunction
in the development and progression of CKD as well as car-
diovascular pathology.
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BakyaeHko A.l.

A3 «AHIMponeTpoBCbka MeAndHA akaaemiss MO3 YkpaiHn», m. AHIMPo, YkpaiHa

A060BuU NPodiAbL APTEPIAABHOIO TUCKY B AiT€M i3 XPOHIYHMM NiEAOHEDPUTOM
TA XPOHIYHOIO XBOPO60I0 HUPOK |-l cTaain

Pe3iome. AkTyanbHicTh. ¥ BeleHHi MaLi€HTIB i3 XpOHIYHOO XBO-
po6oro Hupok (XXH) BaxkyvBe 3HaYeHHS SIK JJIsT 3HVDKEHHSI Tpa-
JMULIIAHOTO CepleBO-CYAMHHOTO PU3UKY, TaK i 17151 30€peKeHHs 3a-
JIMIIKOBOIT (PYHKLIT HUPOK MPOTSITOM TPUBAJIOTO YaCcy Ma€ KOHTPOJIb
aprepianbHoro Tucky (AT). Mera podOTH: BUBUMTH OCOOIMBOCTI
n000BOro Mpo@iao apTepialbHOro TUCKY B AiTEH i3 XpOHIUHUM
nienonedputom (XITH) i I-I1I craniero XXH. Matepiaim Ta me-
Tomu. O6¢cTexeHi 94 muTuHM BiKoM Bif 6 10 17 poKiB i3 XpOHIYHMM
nienoHedpuTom nosza 3aroctpeHHsiM i 3 XXH I—III craaii. TTpo-
BonvIM 1000Be MOHiTOpyBaHHsI AT i3 HACTYITHOIO MaTeMaTUYHOIO
00po0OKoIo pesynbraTiB. Pe3yabTaTu. [1pu nopiBHSUIbHOMY aHai31
noka3HukiB AT, oTpuMaHuX MpU Pa30BOMY BUMIPIOBaHHI Ta MpuU
nipoBeieHHi JIMAT, BusiBIeHO iX po36ixkHICTb Y 25,5 % BUTaKiB.
3a gannmu JIMAT, y miteit 3 XITH B mimomy migsuienunii AT pe-
ectpyBaBscs y 22,3 % xsopux, AI' — y 34,0 %. BcraHoBieHO, 110 3i
3HWKEHHSIM HUPKOBUX (DYHKIIiH (JIerkuii abo MoMipHuUil CTyriHb

XXH) moctynoBo 306iblyBajach BiTHOCHA KiIbKiCTh XBOPUX 3i
cTabibHOIO Ta Ja0iIbHOI0 Al AHAMI3 CTYMEeHST HIYHOTO 3HYDKEHHS
AT y nauienTiB i3 XITH BusiBUB MOCTyIOBe 3MEHIIIEHHSI BiTHOCHOT
KiJTbKOCTI MALi€HTIB 3 ONTUMAJIbHUM PiBHEM 3HIKEHHSI SIK CUCTO-
niynoro AT (Bin 61,7 % nipu XXH I ct. 1o 47,1 % nipu XXH Ill ct.),
TaK i giacroniunoro AT (53,21 11,8 % BianosinHo; p = 0,0049). Ce-
pen xBopux i3 XXH 111 cramii peectpyBaiu naiieHTiB night-peakers,
SIKi MaJIM CTikiKe mimBuIeHHs cucrosiuHoro (11,8 %) Ta miactosniu-
Horo AT (29,4 %) BHoui. BucHoBku. ITix yac nporpecyBants XXH
cepen niteii i3 XITH 3pocTae KiTbKiCTh MAIIEHTIB i3 MiABUIICHUM
AT Ta AI. Xapakrepaumu o3Hakamu Al y 11i€i KaTeropii maiieHTiB
€ CYTTEBILLINI BHECOK /11aCTOJIIYHOI CKJIAAOBOI Ta CTiliKe MiIBUIIICH-
Hs1 HiyHOTO AT,

Ki1o4oBi c/10Ba: aprepianbHuii THCK; 1060BE MOHITOPYBaHHS
apTepiaibHOTO TUCKY; [iTH; XPOHIUHUI Ti€NOHEeDPUT; XPOHIYHA
XBOp00Oa HUPOK
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CyTOYHbIV NPOPUAb APTEPUAABHOTO ACBAEHUS Y AETEN C XPOHUYECKUM NMMEAOHEDPUTOM
N XPOHUYECKOoM 60Ae3HbIO noyek I-lll ctaaun

Pe3siome. AKTyaJILHOCTL. B BemeHUM MalimeHTOB ¢ XPOHUYECKOM
oose3nbio mouek (XBIIT) BaxkHOe 3HAYeHME KaK IS CHUXKCHUS
TPAIUIIMOHHOTO CEePAEYHO-COCYUCTOTO PUCKA, TaK U Ui CO-
XpaHEHMsI OCTATOYHOU (DYHKIIMU TIOYEK B T€YEHUE UTMUTEITBHOTO
BPEMEHM UMeeT KOHTPOJIb apTepuaibHoro aaiaeHus (AJl). Iean
paboThI: M3YyYUTh OCOGEHHOCTU CYTOYHOTO mpoduist ALl y nereit
¢ xpounueckum nuenoHedpurom (XITH) ¢ I-III cragueit XBII.
Marepuannbl u Metoabl. O6cienoBaHbl 94 pebeHKa B BO3pacTe OT
6 mo 17 ner ¢ XpOHUUYECKUM MMHUETOHE(PUTOM BHE OOOCTPEHUS U
XBIT I-III ctamuu. ITpoBOaAUIOCH CYTOYHOE MOHMTOPHUPOBAaHUE
aprepuanbHoro nasieHus (CMA/L) ¢ mocnenyronieii Mmatemaruye-
CKOIl 00paboTKOM pe3ynbratoB. Pesyasmamot. [1py cpaBHUTETb-
HOM aHasm3e mokasateseit AJl, ToJTy4eHHBIX TTPU Pa30BOM U3Me-
perun u npu npoeneHurn CMAJI, BBISIBICHO MX pacXoXIeHUE
B 25,5 % cayuaes. ITo ganaeiM CMAJL, y nereit ¢ XITH B 1iesiom
noBeiieHHOE AJl peructpupoBanoch y 22,3 % 6onbHbIX, A" — y
34,0 %. YcTaHOBJIEHO, YTO CO CHUXKEHUEM (DYHKIIMU MOYeK (JIer-
Kasi i ymepeHHas crerieHb XbBIT) mocrerneHHO yBeIMYMBaIOCh

OTHOCUTEJIbHOE KOJIMYECTBO OOJIbHBIX CO CTAOMIBHON M JTaOWIIb-
HOI1 apTepuanabHoli rurniepteHsueii (Al'). AHaIU3 CTeneHU HOUHOTO
cHxeHnst A/l y maumeHTtoB ¢ XITH nokasain nocteneHHoe yMeHb-
IIIeHEe OTHOCUTEIBHOTO KOJTMYECTBA MAIIUEHTOB C ONITUMAJIbHBIM
YPOBHEM CHIXKEHHMS Kak cucroamdeckoro AJl (o1 61,7 % mpu XBI1
I craguu no 47,1 % npu XBIT 111 craguu), Tak U AMACTOIMUYECKOrO
Al (53,2 u 11,8 % coorBercTBeHHO; p = 0,0049). Cpemyt GONBHBIX
¢ XBIT III cranuu peructpupoBaIuch MallMEHTHI night peakers, KO-
TOpbIE UMEJIU YCTOMYMBOE MOBBILIeHUE cucTonndeckoro (11,8 %)
u auacrodeckoro AJl (29,4 %) Houbto. Bbtéodst. Bo Bpemst rpo-
rpeccupoBaHust XBIT cpenu nereit ¢ XITH yBenuuuBaetcs Ko-
JIMYECTBO TAlMEHTOB ¢ ToBbIIeHHBIM A/l 1 Al XapakrepHbIMU
npusHakamMu Al y 3TOi KaTeropuu MalydeHTOB SIBJISIIOTCST CYILe-
CTBEHHBII BKJIA[l IMACTOIMYECKOM COCTABSIOIEH U YCTOMYMBOE
MoBbILLIeHUEe HOUHOTro AJl.

KioueBbie ciioBa: apTepuaibHOE JaBJIEHUE; CYTOYHOE MOHM-
TOPUPOBAHKE apTEPUATILHOTO TABJICHMUS; 1€TH; XPOHUUECKUIA T -
esoHepUT; XpoHUUecKast 00J1e3Hb ITOYEK
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