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SUMMARY

On the basis of the data of clinical examination and echocardiography was studied the functional significance
of compensatory myocardial hypertrophy under conditions of physical load test of sportsmen with myocardial hy-
pertrophy of the left ventricle or without it and patients - §3 different stages of arterial hypertension. The usage of
compensatory myocardial hypertrophy indices for diagnc.....s of the heart failure was grounded.
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SUMMARY

The study of the vegetative status influence on neurohumoral and electrophysiological effects of nonselective
beta 1,2 — propranolol blocker was the aim of our work.. 13 healthy volunteers at the age of 2414 years participat-
ed in the study. A dose of propranolol made up 0.8 mg/kg per os. The HRV study was performed on the basis of
5-min ECG recordings which were made in supine and upright postures before and 90 min after a single pro-
pranolol intake. According to the frequency spectral HRV indices that were fixed in supine posture before prepara-
tion intake, all theexamined volunteers were divided into two groups with prevalence of sympathetic (LF/HF>1,
group A) and parasympathetic (LF/HF<1, group B) activity. According to the HRV recordings in supine posture
the vagotonic effect of the preparation was observed in group A and sympathotonic in group B. In supine position
slow-down of the atrial conductivity caused by propranolol was more acute in group B. The neurohumoral and
electrophysiological effects of the preparation were less acute when the volunteers were in upright posture. So the
dependence of the propranolol effects on the initial neurohumoral regulation status was shown.

KEY WORDS: heart rate variability, vegetative nervous system, active tilt-test, propralolol, electrophysiology

INTRODUCTION

The adaptation of the sinus node and the car-
diovascular system as a whole to variable condi-
tions of the environment and proper organism is
mostly provided by the autonomic nervous system
(ANS). One of the best noninvasive methods for
studying the heart rate autonomic regulation is
power spectrum analysis of heart rate variability
(HRV) [23]. This method allowed to visualize
heterogeneity of the normal subjects population
and revealed several types of the heart rate auto-
nomic regulation in resting conditions. Zhemaitite
et al. [27] distinguished two extreme types with a
maximal sympathetic or parasympathetic activity
and three intermediate types. In [14], two types
with sympathetic or parasympathetic prevalence
were considered.

Taking into account the heterogeneity of the
healthy humans population an aspect to be clari-
fied is how one or the other initial state of auto-
nomic regulation modifies the effects of pharma-
cological substances tropic to ANS. The class of
tropic to ANS drugs being widely used worldwide
is beta — adrenoblockers. According to [1, 12, 20,
22] at the present time beta — blockers are the
drugs to have the ability to diminish the number
of sudden death cases and to increase the life
quality in various groups of patients.The mecha 54
nisms of this beneficial effect are not clearly un
derstood since beta — blockers in doses used in
most clinical trials are only weakly effective
against stable ventricular arrhythmias. In [19, 21],
the ability of this class of drugs to increase
HRV in cardiac insufficiency patients and in
healthy subjects was shown other works. [8, 18,
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25] revealed the beta — blocker feature to normal-
ize the balance between sympathetic and para-
sympathetic influences not only by lowering the
level of sympathetic cardiac stimulation but also
by increasing the level of vagal cardiac inhibition.
Thus, beta — blockers alter the outflow of both
branches of the heart rate autonomic regulation.
Melezhik et al. [14] have examined the effects of
a single beta 1, 2 — adrenoblocker propranolol
intake on the ANS activity in normal subjects
how the initial state of the heart rate autonomic
regulation modifies the propranolol neurohumoral
and electrophysiological effects under the orthos-
tatic stress.

Determination of concepts

The variations in heart rate can be divided into
three main spectral components: very low fre-
quency (VLF), low frequency (LF) and high fre-
quency (HF). A high frequency component (0.15-
0.4 Hz) is generated by modulations in vagal
nerve activity. Most investigators agree that the
power of the HF band reflects vagal modulations,
when expressed both in terms of absolute power
and in normalized units [3]. At the same time
there are certain disagreement according to phys-
iological interpretation of the low frequency band
(0,04 — 0,15). Thus, the LF component is consid-
ered by some investigators as a parameter includ-
ing both sympathetic and vagal influences where-
as by other ones only as a marker of sympathetic
modulations [13, 23, 26]. Most investigators
agree that when expressed in normalized units,
the LF power mostly reflects sympathetic outflow
[15]. Taking into account the forgoing, in [14]
and in the present work the normal subjects under
study were divided into groups in terms of the
quantitative prevalence of either HF or LF band
expressed in normalized units. The group of nor-
mal subjects having in the baseline the LF power
portion exceeding 50% (LF/HF>1) was referred
to as the group with initial prevalence of sympa-
thetic rhythmic activity (group A). The group
with HF power portion exceeding 50%
(LF/HF<1) was designated as the group with ini-
tially predominant parasympathetic rhythmic ac-
tivity (group B). The groups described should not
be identified with sympathotonia and vagotonia,
because all LF/HF values in both groups were
within the normal range.

MATERIALS AND METHODS

13 volunteers (10 female and 3 male) aged be-
tween 20 and 28 years were included in the study.
All of the subjects were healthy as determined by
their medical history and a brief examination;
none received any medications. The subjects gave

having different initial states of the heart rate au-
tonomic regulation. It was found that in the su-
pine position the drug resulted in a predominant
increase of rhythmic activity of the initially de-
pressed branch of ANS. Thus, in subjects with
initially prevailing sympathetic activity the drug
led to n. vagus activation while in subjects with
predominant parasympathetic outflow sympatho-
excitation was observed.

The objective of the study was to examine
informed consent, and the study was approved by
the local ethical review board. Subjects were in-
structed to abstain from smoking or coffee and
alcohol consumption for 24 h before the study.
All recordings were made in a certain time in the
morning in quiet surroundings.

The recording protocol:

e Iststage

o 5-min rest in supine position

o 7-min ECG recording in supine position
and free breathing

o Active assuming of an upright posture 55

o 7-min ECG recording in upright posi-
tion and free breathing

o  One-time intake of 0.8 mg/kg per os of
nonselective beta 1,2 — adrenoblocker

propranolol
o 90-min break
e 2nd stage

o 5-min rest in supine position
o  7-min ECG recording in supine position
and free breathing
o active assuming of an upright posture
o 7-min ECG recording in upright po-
sition and free breathing
Heart Rate Variability Analysis
The HRV parameters were obtained with
software “CardioLab 20007 using time and fre-
quency domain methods. All HRV parameters
were evaluated in compliance with the recom-
mendations of the Task Force of the European
Society of Cardiology and North American Socie-
ty of Pacing and Electrophysiology (1996) [23].
The variables were calculated on the basis of 7 —
min ECG recordings. The data obtained on the 1st
and 7th min of the recordings were not used for
calculation. The first minute was considered as
the time for accommodation of the subjects to the
new situation and the 7" minute was used for BP
measuring, i.e. HRV was obtained on 5-min ECG
intervals.
The HRYV variables analyzed were the follow-
ing:
e mRR, ms - mean RR interval
e Total Power, ms*> — variance of all RR inter-
vals
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e VLF, ms’ - power in the very low frequency
range (0,003-0,04)
e LF, ms’ - power in the low frequency (0,04 -

0,15 Hz)

e [Fnorm, % — LF power in normalized units:

LF/(Total Power - VLF)e100
e HF, ms’ - power in the high frequency range

(0,15-0,4 Hz)

e HFnorm, % — HF power in normalized units:

HF/(Total Power - VLF)e100
o LF/HF —ratio LF[ms*]/HF[ms’]

The two normalized parameters LFnorm and
HFnorm were not analysed because they provide
essentially the same information as the ratio
LF/HF [23,7].

Obtaining the Electrical Phase Structure of
the Heart Cycle

The parameters of the electrical phase struc-
ture of the cardiac cycle calculated were the fol-
lowing: P wave (ms), QT segment, interval QT
(ms) and interval TP (ms).

Stratification of the subjects under study

According to the frequency spectral compo-
nents obtained in the baseline the volunteers
were divided into 2 groups:

e Group A (LF/HF>1)
e Group B (LF/HF<1).

The subjects with LF/HF = 1 were randomly

included into one of the groups. Group A

consisted of 6 subjects and group B included 7
individuals.

Physiological background of such a division
laid in M. Pagani’s [17] conclusion that instanta-
neous balance between sympathetic and vagus
nerve activities could be captured by means of
LF/HF ratio. The groups described should not be
identified with sympathotonia and vagotonia, be-
cause all LF/HF values in both groups were

within the normal range.

Statistical Analysis

The data obtained were analyzed using para-
metric and non — parametric methods. All param-
eters evaluated were expressed as mean and
standard deviation. The significance of differ-
ences between baseline vs propranolol was evalu-
ated by Wilkoxon T test. For statistically signifi-
cant variations 95% confidence interval was pro-
vided.

RESULTS AND DISCUSSION

The results obtained suggest that the neuro-
humoral and electrophysiological effects of pro-
pranolol under the orthostatic stress were deter-
mined by the initial prevalence of the sympathetic
or parasympathetic ANS branch in the subject
under study (tab.).

Table
Selected frequency domain measures of HRV and ECG intervals in %roup A and B on the
two stages of the experiment. Values are means + SE
Stage 1
Variable Group A Group B

Supine posture Upright posture Supine posture Upright posture
TP (ms”) 2807£766 26421685 47871998 32781974
VLF (ms”) 701£291 8391280 11721256 9731226
LF (ms®) 10441388 1209%320 1084%330 1168F183
HF (ms”) 606£222 523%228 23951498 8491393 *
LF/HF 1.75%0.09 4.38%0.84 0.49%0.10 3.35+0.98 *
mRR (ms) 775X66 633144 * 783X42 620%20 *
P wave (ms) 10212 92+5 100F2 90+4 *
PQ segment (ms) 44+8 48+10 41+15 49+10
Interval QT (ms) 354%7 338%17 364L11 333%17
Interval TP (ms) 214+7 155%26 * 218%F11 149125 *

Stage 2
Group A Group B

Supine posture Upright posture Supine posture Upright posture
TP (ms”) 50791457 28281511 1199413775 T 3448+726 **
VLF (ms®) 8971236 1493F301 24641624 T 1566F350
LF (ms) 1083£252 11551218 3502FX1285 F 1350£242
HF (ms®) 2787F1002 T 233F40 ** 5724F1969 T 536F193 **
LF/HF 0.61£0.13 4.88%0.34 ** 0.59£0.04 3.73£0.93 **
mRR (ms) 1050F51 T 852F16 974139 T 83421 F*
P wave (ms) 10213 864 110%6 T 93F10 **
PQ segment (ms) 55%6 718 % 46121 58%19
Interval QT (ms) 402FIT T 381x14 383F6 T 353%10 **
Interval TP (ms) 45841 T 314129 F 434138 T 332X14FF

T, * - the differences vs supine posture before the medication intake are significant (p<0,05)
I - the differences vs upright posture before the medication intake are significant (p<0,05)
** - the differences vs supine posture after the medication intake are significant (p<0,05)




Supine position

In response to a single propranolol intake the
total power of the neurohumoral regulation (TP)
showed a significant increase in group B (p<0,05)
and tended to augmentation in group A (Fig. 1).

At the same time the mechanisms of TP
growth in groups under study were totally differ-
ent. All subjects from group A showed an aug-
mentation of HF power and the reactions of the
LF domain exhibited individual discrepancies

Cepia «Meouyunay. Bun. 2

(reduction of LF for 3 subjects and augmentation
for 3 ones). In group B the effect was just the op-
posite, i.e. LF power increased and HF power
showed individual changes (excitation of HF for
4 subjects and slight decrease for 3 ones). As a
result of the above — described alterations in au-
tonomic activity the LF/HF ratio was brought up
to the 0.6 value in both groups (Fig. 2).

The mean duration of the heart cycle (Fig. 3)
was prolonged by propranolol in both groups (on

the average by 1.36 times (p<0.05) in group / 54 (p<0,05) times in group B). Almost no change in

andby 1.24 times (p<0.05) in group B). It wa
accompanied by ECG intervals prolongation. The
duration of the TP segment appeared to be the
most variable interval in both groups (it was
lengthened by 2.14 times (p<0.05) in group A and
by 1.99 times (p<0.05) in group B). The prolon-
gation of the QT interval was less pronounced (by
1.14 times (p<0.05) in group A and by 1.05
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the P wave duration was noted in group A, while
in group B it was extended on the average by 1.1
(p<0,05) times. In five out of seven persons of
group B the P wave exceeding the 100 ms value
was obtained; in one case the P wave was also
split. PQ segment duration showed a tendency for
prolongation in both groups but it was statistically
insignificant.
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Fig. 1. VLF (ms?), LF (ms?) and HF (ms?) domain powers of spectrum of RR intervals variability at two stages of the experiment in group
with initial sympathetic (first graph) and parasympathetic (second graph) prevalence in supine and upright postures.

14

12 ?

10 /
8

LF/HF

supine

upright
Stage 1

supine
Stage 2

upright

Fig. 2. Changes of LF/HF index in every individual from the group with initial sympathetic (solid black line) and parasympathetic pre-
dominance (dash gray line) in supine and upright postures at two stages of the experiment
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Fig.3. Electrical phase structure of the heart cycle (P wave (ms), PQ segment (ms), QT interval (ms), TP interval (ms))at two stages of the
experiment in group with initial sympathetic (first graph) and parasympathetic (second graph) prevalence in supine and upright

postures

Active tilt — test

Active tilt — test at both stages of the experi-
ment led to a reduction of TP in both groups (fig.
1). It should be noted that the TP lowering in both
groups was more expressed under propranolol
(stage 2) than at stage 1. The TP reduction in
group B at both stages of the experiment exceed-
ed the TP drop in group A.

At stage 1 the TP fall in both groups was pro-
vided by a significant lowering of the HF — pow-
er, which was accompanied by a slight increase in
LF band. The rates of changes in sympathetic and
parasympathetic activity in group A appeared to
be almost equal (LF power was increased by 1.16
times and HF was decreased by 1.16 times). In
group B the HF power reduction was more pro-
nounces than the LF band growth (LF power was
increased by 1.08 times and HF was reduced by
2.8 times (p<0,05)).

Under propranolol the regulative systems re-
sponse to the orthostatic stress was modified in
both groups. LF power in group A was augment-
ed only by 1.07 times while a well pronounces
decrease in HF — power was observed (on the av-
erage by 11.96 times(p<0,05)). In group B both
LF and HF power were reduced in the upright
position (by 2.59 and 10.68 (p<0,05) times re-
spectively). According to our findings, at both
stages of the experiment the supine posture in
group A and B was characterized by a wide dis-
persion of VLF, LF and HF values. After assum-
ing the upright posture the powers in all the do-
mains in the two groups tended to the same val-
ues. In both groups orthostatic LF and HF power
values at stage 1 appeared to be close to those
obtained at stage 2. At the same time orthostatic
VLF power values at stage 2 exceeded those ob-
tained at stagel.

Active tilt test at both stages of the experiment

57
was accompanied by shortening of the heart cycle
duration (Fig 3). Orthostatic mRR values in group
A and B were close to each other. The mRR dura-
tion in the upright posture at stage 2 exceeded the
orthstatic mRR value at stage 1 in both groups,
which was due to the negative chronotropic ac-
tion of propranolol. At both stages of the experi-
ment in both groups standing up was accompa-
nied by shortening of most of ECG intervals. In
all cases a most pronounced decrease was ob-
served in the TP segment duration (segment TP
was reduced by 1.38 times (p<0.05) in group A
and by 1.46 times (p<0,05) in group B at stage 1
and by 1.46 times in group A and 1.31 times
(p<0.05) in group B at stage 2). The shortening of
interval QT was less pronounced. The P wave
duration was reduced by 1.11 times in both
groups at stage 1 (in group B p<0.05) and by 1.19
times in group A and 1.18 times (p<0.05) in
group B at stage 2. The elements of the intra -
atrial blockade observed in group B under pro-
pranolol in supine posture completely disap-
peared after assuming the upright posture. PQ
segment tended to be prolonged under active tilt
test in both groups, but this prolongation was in
all cases statistically insignificant.

Our study indicated that the heart rate regula-
tory systems response to pharmacological beta 1,2
— adrenoreceptor blockade is basically determined
by initial prevalence of sympathetic or parasym-
pathetic activity. The increase of the total power
of the neurohumoral regulation under propranolol
in supine posture described in [5, 9, 18, 21], in
our experiment was accompanied by redistribu-
tion of the autonomic activity with a predominant
activation of the initially depressed ANS branch.
Thus, in group A we observed a vagotonic effect
of propranolol which was also described in [21,
25] and revealed the ability of the drug to in-
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crease sympathetic rhythmic activity in group B.

The TP growth under propranolol was ccom-
panied by an extension of RR — intervals shown
in many previous works [9, 25]. In both groups
the bradicardial effect was chiefly provided by
the electrical diastole prolongation. The bradicar-
dial effect was more pronounced in group A,
which could be accounted for as a result of the
predominant n. vagus activation observed in this
group. More pronounced bradicardial beta —
blocker effect in conditions of initially high sym-
pathetic tone was also described in previous
works [18].

Alterations in the P wave duration exhibited
some discrepancies between groups A and B.
Thus, an expressed P wave lengthening described
2 to the one observed under active tilt at stage 1.
The above reasoning may indicate that in upright
posture both the sympathetic and parasympathetic
outflow were not affected by propranolol influ-
ences.

At stage 1 active tilt test in both groups was
accompanied by an increase of sympathetic and
decrease of parasympathetic activity as it was
shown in [16, 24]. In group A as in [11] the
changes in LF and HF power occurred in opposite
directions but they were almost equal while in
group B a predominant decrease in HF power
with LF remaining unchanged as in [2] was ob-
served. Nonselective blockade of beta 1,2 — adre-
noreceptors as in [6], eliminated low frequency
increases with standing in both groups and while
the HF power decrease became more pronounced.

According to the forgoing in upright posture
LF and HF power observed at stage 1 and 2 were
almost equal in groups A and B. At the same time
in all subjects under study the mean value of RR
duration and VLF power in upright position at
stage 2 significantly exceeded those obtained at
stage 1. This finding indicates that under orthos-
tatic stress the new level of neurohumoral regula-
tion that was induced by propranolol and initially
provided by reactions of the autonomic nervous
system was maintained mostly by humoral regula-
tory systems.

Tachicardial orthostatic reactions similar to
the above — described bradicardial propranolol
effect was mainly provided by corresponding
changes in the electrical diastole duration. All
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PE3IOME

Meroto focmimkeHHS OylIo BHBYEHHs BIUTHBY ITOYAaTKOBOTO BeTETATHBHOTO CTAaTyCy Ha HeI/IporyMopanLHl Ta
esrekTpocizionoriuHl edekTH HeceleKTUBHOTO Oeral,2 — GlokaTopa IpolpaHoIoNa. Y TOCHI[KeHHI HpHiMaIn
yuacth 13 3/I0POBHX JToOpOBOIBITB y Biri 2414 pokiB. BuBueHHs BapiaGeIbHOCTI CEPIIEBOTO pUIMY (BCP) mpo-
BOJIIIOCS Ha oCHOBL 5 — xBmmHHNX EKI' dparMeHTIB, 3aIMcaHUX B TOPH30HTAIBLHOMY IIOJIOKEHHI Ta B YMOBaX
aKTHBHOI OPTOCTATHIHOI MpoOH 1o Ta depe3 90 XB. mcisl 0JHOpa3oBoro IpuiioMy IpolpaHoiona. [losa mpenapa-
Ty cxagana 0.8 Mr/kr per os. Ha ocHOBI criekTpanpHIX nokasHuKiB BCP, 3adikcoBaHNX Yy TOpH30HTATEHOMY IIO-
JOXEeHH] o IpuiffoMy IIpenapaTy, yei JOCHIpKyBaHl OyIu po3JUleH] Ha 2 TPy 3 IepeBakaHHIM CUMITATHIHOT
(LF/HF>1, rpynma A) ta napacumnarmanoi (LF/HF<1, rpymma B) akrusrocTi. [ig gac 3ammcy BCP y ropusonra-
JHHOMY HOJIOKeHH] Y TPyl A 6yB SaCbiKCOBaHI/II\/'I BaroTOHIYHMIA , a B TpyI b — cuMmaToToHIUHMl edekT mpemnapa-
1y. ¥ rpymi b 36inbmenns rpuBanocti 3y6us P Gyio Gubm Bupaxenmm. 11 gac oprocTaTuaHOl HPobH K HeHpo-
TyMOpallbHI, TaK 1 eleKTpoizioNoTIdH] e(’peKTI/I IpemapaTy OyIH MEHII BHpakeHUMH. TakmM duHOM, Oylla MoKa-
3aHa 3aJIeKHICTE e(heKTIB IPOIPaHOIoa Bl HOUaTKOBOTO CTaHY HeHporyMopalbHOI peryJIsimii.

KITIOYOBI CJIOBA: BapiaGenbHICTD CepIIeBOTO PUTMY, BeTeTaTHBHA HEPBOBa CUCTEMa, aKTHBHA OPTOCTATH-
yHa 1Ipo0Oa, IPOIPAHOIIO, eIeKTPOodI310TI0TLst

BJIUSAHUE WHIUBUAYAJIBHBIX OCOBEHHOCTEN BEIETA-
TUBHON PEIYJISIIMUA CEPIE S IOIO PUTMA HA HEHPO-
I'VMOPAJIBHBIE H DJEKTPO®U3NOJOI'MYECKUE DPPEKTDHI
ITPOITPAHOJIOJIA

E.II. Meneowcux, A.C. Hcaeeca
XappkoBckuil HarmoHaIbHBIH yHUBepeuTeT uM. B.H. Kapasuna

PE3IOME

Ienpro marHON paboTHI OBLTO M3yUeHHE BINSHUS HCXOHOTO BeTeTATHBHOTO cTaTyca Ha HeHpoTyMopalbHEle 0
snexTpodusnonorndeckue 3¢pdexT HecelekTuBHOTO OeTal,2 — GrokxaTopa IpolpaHOToNa. B mccieoBaHHI
IPUHAMANTH yaacTHe 13 310poBHIX ToOpoBONBIEB B Bo3pacTe 2414 ner. M3yueHne BapnaGeIBHOCTH cepASTHOTO
purma (BCP) mposoaunock Ha ocHoBe 5-MUHYTHBIX DKI' (hparMeHTOB, 3aIMCAHHBIX B TOPU30HTAILHOM IOJIOXKe-
HHUHF U B YCIIOBHSIX aKTUBHOM opTocTaTHaeckoit mpoOsl 1o 1 gepes 90 MUH mocie oJHOKpaTHOTO IpHeMa IIpoIpa-
HoJoxa. Jlo3a npenapara coctaBisiaa 0.8 MI/kr per os. Ha ocHoBaHMM cHeKTpalbHBIX Hokazateieit BCP, saduk-
CHPOBaHHHEIX B TOPH30HTATBHOM IOJIOXEHHUH JI0 IIpHeMa IpelnapaTa, Bee oOcieJoBaHHbIe ObIIN pa3fielicHbl Ha 2
Tpymmsl ¢ npeobnaganmeM cuMmartmaeckoit (LF/HF>1, rpynma A) u mapacmvuaruaeckoit (LF/HF<1, rpynma b)
axTuBHocTH. IIpn 3ammcu BCP B ropn3oHTaNbHOM MONOXEHHWH B Tpymme A OBUT OTMeUeH BaroTOHWIecKuH 3 -
¢bext mpemapaTa, a B Tpynne b — cummatotoHmdeckuil. B rpymme b yBenmueHume mpojomkuTeIbHOCTH 3yOIa P
6b110 GoJee BEIpakeHHBIM. [Ipm mepexone obcireyeMbIX B BepTHKalIbHOE IOJNOXKEHHE Kak HeliporyMopanbHBIE,
Tax W 3JeKTpodusnotormdeckre 3¢ dekTs mpenapara OB MeHee BEIpaXeHHBIMH. TakuM obpasoM, OBLTa MoKa-
3aHa 3aBHCHAMOCTE 3(heKTOB IPOIPaHOIIoIa OT HCXOTHOTO COCTOSHIS HelporyMopallbHOH peTyIAIiH.

KITKHOYEBBIE C/I0OBA: BapnaGelbHOCTh CepJIeYHOTO PUTMa, BeTeTaTUBHAS HEepBHAS CHCTEMa, aKTHBHAS Op-
TocTaTHIecKas mpoda, IPOIPaHOIION, 3TeKTPo GU3HOTOTHS
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Xappkopckuit HarmoHaIbHBIH yHUBepeuTeT nM. B.H. Kapasuna

PE3IOME

C wrcmonb3oBaHUEM TEXHOJNOTUH BapuabelbHoCcTH cepjiednoro putMma (BCP) maydensl HefiporyMopaibHBIE
5¢bdeKTE MeToKIompaMuIa v 18 310poBEIX A0OpPOBOIBIEB B YCIOBHAX ocTpol dapMmakonormaeckoif mpoOHl.
YCTaHOBICHO, UTO METOKIJIONPAaMHU/ CHIDKaeT oOMyIo MOIHOCTH HeliporyMopanbHoi peryismmm (HIP) B Gors-
nreit Mepe 3a cUeT IoJAaBICHMS CUMIIATHUeCKOM akTHBHOCTH W B MeHBINel - mapacuMmaTrraeckoif. CTeneHs Bo3-
JeiicTBUS IpemapaTa Ha Moka3saTenn BCP ompeensiachk HCXO HBEIM CHMIIATO-BaTralbHBIM OaTaHCOM o0cIie ToBaH-
HEIX. He oOHapyeHO BIMSHMS MeTOKJIONpaMU/a Ha HallpaBIeHHOCTh peaknuii mokasareneit BCP B oprocrasze.



