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Abstract

Objective. To study the intensity of cardiovascular behavioral and other risk factors of masked arterial
hypertension (MHTN) and stable arterial hypertension (SHTN) in young subjects (students of medical
university). Design and methods. A full-design screening study included 423 young men and women aged
20-27, mean age 22. 59 % were women and 41 % — men. All subjects underwent clinical examination:
physical examination — height, weight, body mass index (BMI), waist and hip circumferences,
questionnaires to assess behavioral risk factors and history of the complaints; laboratory and instrumental
screening: fasting serum creatinine, lipid profile (total cholesterol, triglycerides, high density lipoproteins,
low density lipoproteins), 30-second breath-hold test, standard 12-lead electrocardiography (ECQG);
echocardiography and 24-hour blood pressure monitoring in HTN subjects (with MHTN and SHTN)).
Results. MHTN was detected in 12.3 % subjects, SHTN — in 9 %; 78.7 % were normotensives. Subjects
with SHTN were overweight— BMI 28.4 (27.4;29.7) kg/m2. In MHTN subjects, waist and circumferences
tended to increase: 77.2 (65.1; 82) and 98 (93.2; 104) cm, respectively. MHTN patients demonstrated
higher office systolic blood pressure as compared to normotensives: 120 (110; 130) versus 108.5 (100;
118) mm Hg. However, they had lower BP compared to subjects with SHTN — 139 (132.3; 140) mm Hg.
Family history of early cardiovascular diseases was detected in all MHTN patients (100 %), as well as in
50% SHTN individuals and in 56 % normotensives. The highest prevalence of behavioral risk factors
was found in a group of subjects with MHTN, as compared to those with SHTN and normotensives.
Conclusions. Subjects with MHTN and SHTN have prevalent indicators of behavioral and other risk
factors for HTN, which form its phenotype. The development of MHTN and SHTN in young subjects is
associated with the severity of clinical, genetic and behavioral risk factors.
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Pe3rome

Leap uccjieq0BaHUS — U3YYUTH BBIPAXKEHHOCTHh KapAHOBACKYISPHBIX M TOBEJEHUYECKUX (hak-
TOPOB PUCKA TPU MACKUPOBAHHOM apTepuanbHoi runepren3uu (MAIL) u crabuibHOM apTepuaabHON
runeprensuu (Al') y aui Mos010i BO3pacTHOM IrpyIIibl (CTyJ€HTOB MEAUIIMHCKOTO YHUBEPCUTETA).
MatepuaJbl 1 MeToabl. [IpoBeeHO CIIIONTHOE CKPUHUPYIOLIEE UCCIIeIOBaHNE 423 MOJIOIBIX JIHII
MY>KCKOT'O U KEHCKOTO ToJ1a B Bo3pacte oT 20 10 27 neT, cpeiHuii Bo3pact — 22 rosa, u3 KoTopbix 59 %
COCTABIISLIIN >KeHIIMHBI U 41 % — My>xunHbl. Bee nuia nponumn o0mekIManYeckoe o0ciea0BaHue:
(U3HKATBHBIA 0CMOTP — OILIEHKY POCTa, MacChl TeJia, MHAEKca MacChl Tela, okpyxkaoctu tanuu (OT),
okpyxxHoctu 6ezep (OB), ankeTupoBaHUE IO BBISIBICHUIO M OLIEHKE OBECHUECKHX (DAKTOPOB PHCKA,
JAHHBIX KaI00 1 aHaMHe3a; JIA00paTOPHO-UHCTPYMEHTAIBHBIN CKPHHHHT: OTIPE/IETICHHE TOIAKOBOTO
YPOBHS KpEaTHUHHHA, JIMMTUIHBINA CHIEKTpP (YPOBHU OOIIETO XOJECTEPHHA, TPUIIIUIEPHIOB, TUTOTPO-
TEMHOB BBICOKOH IJIOTHOCTH, JIMTIOMPOTEUHOB HU3KOM MJIOTHOCTH), TeCT ¢ 30-CeKyHIHOM 3a1ep>KKOU
TBIXaHUs, dIEeKTpoKkapauorpaduio B 12 crangapTHeiX oTBeAeHHsX. CyTOYHOE MOHUTOPUPOBAHUE
aprepuanbHoro nasinenus (A/l) u nomnepaxokapanorpapuvecKoe UCCIIeA0BaHUE TPOBOIMINCH Y JIULL
co crabunbHOM 1 MackupoBaHHO# hopmamu AT Pesyabrarsl. MAT BoisiBisiace B 12,3 % ciydaes,
crabunbHast AI'— B 9 %; 78,7 % cocTraBriin HOpMOTEH3UBHbIE uLa. [Ipu olleHKe aHTponoMeTpuye-
CKHUX MMOKa3areyei n3opirouHas macca tenia — UMT 28,4 (27,4; 29,7) kr/M? — onpeaensiiach y JIUIL
co crabunpHO# AL YV nui ¢ MAT onpenensinace TeHaeHuus k Oonpuemy 3Hauenuto OT u Ob: 77,2
(65,1; 82) 1 98 (93,2; 104) cM cooTBeTCTBEHHO. AHANMN3 ypoBHEH oducHoro AJl ykassiBas Ha Ooee
BBICOKOE O(UCHOE CHUCTONMYECKOE apTepuanbHoe aasnenue y nur ¢ MAT (120 (110; 130) MM pr.
CT.) IO CpaBHEHUIO ¢ HOpMOTeH3UBHBIMHU Jutiamu — 108,5 (100; 118) MM pT. cT., HO OoJiee HU3KHE
10 CPaBHEHUIO ¢ Junamu co ctabunpnoit AI' — 139 (132,3; 140) mMm prt. cT. HacnenctBennast otsi-
TOIIEHHOCTH 110 PAHHUM CEpPJeUHO-COCYANCTHIM 3a00JIeBaHUAM OTpeAensiiach y Bcex Jui ¢ MAT
(100 %), a Takxe y 50 % muii co crabunbaoi A" 'y 56 % HOpMOTeH3UBHBIX Jiril. Hanbomee BbicOKast
pacipoCTpaHEHHOCTh MOBEJEHUYECKUX (DaKTOPOB pUCKa onpeaensiiach y nul ¢ MAI 1o cpaBHEHHIO
¢ nmuuamu co crabunpHoi Al HopmanbHBIM ypoBHeM A/l. BeiBoasl. Jlunta ¢ MAIL u crabunbHOM
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AT umeroT npeBaaupyole moka3aTeu 1o NOBeIeHYeCKUM 0COOCHHOCTIM U (pakTopam pucka pas-
Butus Al, Gpopmupyomum GeHoTUINYEeCKOe MPOsIBIIEHNE TaHHOTO 3a0oneBanus. PazBurue y sun
MmoJozaoro Bo3pacta MATI u ctabuinbHOM Al accolMUPOBAHO € BHIPAXKEHHOCTHIO KapIMOBACKYIIIPHBIX

N MOBCACHYCCKUX (baKTOPOB PHUCKa.

KiroueBble c10Ba: MaCKMpOBaHHAs apTepUalibHas TUIIEPTEH3HsI, (PaKTOPBI pPUCKA PA3BUTHUS apTe-
pHAJILHON TUIIEPTEH3HH, JIMLIA MOJIOJOTO BO3pacTa, TeCT ¢ 30-CeKyHAHOMN 3aEP/KKON JbIXaHUS

Jns yumupoeanus: Jlamuna H. I1., Hanusaesa A. B., Cenuuxun B. H., Jlunuanckas T. I1. Buipascennocms kapouosa-
CKYJIAAPHBIX U NOBEOCHYECKUX (PaKmMopo8 pucka npu MAcKUpOSaHHOU U CMaduilbHOU apmepuaibHOU eunepmensuu y iuy
Mon000U 603pacmuoil epynnel. Apmepuanvuas cunepmensus. 2016;22(3):244-252. doi:10.18705/1607-419X-2016-22-

3-244-252

Introduction

Current medical position in society and the
state involves the change from reactive medicine
to the so-called “4Ps” medicine — predictive,
prophylactic (preventive), personalized, and
participatory (with the active participation of the
patient). So, it aims at the wider implementation
of preventive measures, diagnosis at preclinical
stages of the disease and identification of patients
at risk (with risk factors, RF) [1]. This area of
medical services for prevention and improvement
of management of chronic non-communicable
diseases (NCD) is currently the most popular and
relevant in view of their high prevalence, related
mortality and a great economic burden.

Cardiovascular pathology (cardiovascular
continuum) holds the leading position among
non-communicable diseases. In 2015, The World
Health Organization reported the highest mor-
tality related to cardiovascular disease (CVD),
reaching 17.5 million people each year [2, 3]. In
addition, widespread behavioral risk factors (RFs)
also have impact on mortality rates. In 2010, ap-
proximately 1.7 million annual cardiovascular
deaths were associated with the excessive salt
consumption [4], and 6 million deaths annu-
ally — with active and passive smoking [5].

One of the most common cardiovascular
diseases is arterial hypertension (HTN), reaching
43.4% among middle-aged males and females
according to the study ESSE-Russian Federation
2012-2014. [6].

Young people until recently are usually re-
ferred the group of low cardiovascular risk. How-
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ever, in recent decades high rate of hypertension
among young people has been established, and in
particular, the prevalence of masked hyperten-
sion (MHTN) reaches 17 % [7-8]. Unexpectedly
high numbers forced medical community to re-
evaluate the problem. Thomas Pickering, and a
number of his followers focused their research on
MHTN regarding frequent target organ damage
and a high cardiovascular risk in young patients
compared to symptomatic HTN [7-10]. Some
authors focused on the cause of the MHTN
and its early complications in young people, and
found associations with the habits changing, life
style and food preferences [7—-10].

Taking into account the basics of the “4Ps”
medicine [1] and epidemiology of NCD and,
in particular, cardiovascular disease with
predominant HTN, preventive examinations and
predictive algorithms are the most promising
approaches for their prevention, prediction and
management.

The aim of our research was the assessment
of the severity of cardiovascular and behavioral
risk factors of MHTN and stable HTN in
young individuals (students of a medical
university).

Design and methods

We screened 423 young males and females
aged 2027 years (mean age — 22 years old, 59 %
females and 41 % males). All studied subjects
were senior students of medical university, who
were aware about the CVD, risk factors, as well
as preventive measures.



The study was conducted at the Saratov State
Medical University named after V. I. Razumovsky
and was carried out in accordance with the
standards of Good Clinical Practice and the
Declaration of Helsinki. All participants provided
written informed consent.

Exclusion criteria were the following:
verified concomitant diseases, diabetes mellitus,
congenital abnormalities, athletes, pregnant
women receiving hormone replacement
therapy and oral contraceptives, as well as
subjects with isolated office HTN (“white coat”
hypertension).

Enrolled subjects were informed about the
planned examination and received individualized
recommendations on the lifestyle modification
before the examination. For 72 hours before
the test all of participants had abstained from
alcohol and, if possible, medications, apart
from emergency medications. Intense exercise,
smoking and stimulants, tonics and other factors
that contribute to high blood pressure (BP)
were restricted for at least 2 hours before the
examination.

All subjects underwent examination, which in-
cluded physical examination with assessment of
anthropometric parameters — height, weight,
body mass index (BMI), waist circumference
(WC), hip circumference (HC), a survey on
the identification and assessment of cardiovas-
cular and behavioral risk factors, complaints and
medical history. Laboratory screening included
creatinine levels, lipid profile (total cholesterol,
triglycerides, high density lipoprotein, low den-
sity lipoprotein), 12-lead electrocardiography.
Ambulatory blood pressure monitoring and dop-
pler echocardiography were performed in patients
with stable and masked HTN.

Office systolic blood pressure (SBP) and
diastolic BP (DBP) was assessed by auscultatory
method in accordance with European recom-
mendations for the management of hyperten-
sion ESC / ESH in 2013 [11]. Stable HTN was
diagnosed according to the European guidelines

for [11] the management of hypertension of
ESH / ESC 2013.

Individuals without known BP and with
office BP <140/90 mm Hg underwent a test
with a voluntary 30-second breath-hold and
ABPM to identify MHTN [12—14]. According
to the methodology, as well as the information
given in advance, participants had not taken any
medications for 72 hours before the test, neither
had they taken stimulating beverages, or had
performed intense exercise, or had smoked and
had had exposure to any other factors contributing
to the BP increase for 2 hours before the test. Just
before the test they had rested for 30 minutes in a
sitting position. Breath-holding (apnea) test was
conducted according to the known methodology
[12—14]: office BP was measured at least twice in
a sitting position before the test, then 30-second
breath-holding was performed using a nose clip
(the participants were informed not to take a deep
breath before breath-holding). The test result
with a voluntary 30-second breath-holding was
considered positive for BP > 140/90 mm Hg and
negative for BP <140/90 mm Hg.

The next day after the breath-holding test all
participants (either with positive or negative result)
24-hour ABPM was performed in an outpatient
setting for verification, confirmation / exclusion
of HTN diagnosis. ABPM was performed
during usual daily activities. During ABPM BP
was measured at 15-minute intervals during
the day and at 30-minute intervals during the
night. The following parameters were analysed:
average 24-hour BP and 24-hour BP variability,
average daytime and nocturnal SBP and DBP,
and average daytime and nocturnal variability
of SBP and DBP. HTN was diagnosed according
to the following standard criteria — average
daytime SBP > 135 mm Hg, or average daytime
DBP > 85 mm Hg, or average nocturnal SBP >
120 mm Hg, or average nocturnal DBP > 70 mm
Hg [11].

MHTN was diagnosed based on the existing
Recommendations for the management of hyper-
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tension of the ESC / ESH 2013: a combination of
normal office BP (< 140/90 mm Hg) and elevated
BP according to ABPM [11], as well as positive
breath-holding test [12—14].

Importantly, all subjects with a positive
test of 30-second breath-holding demonstrated
elevated ABPM indices — average 24-hour SBP
> 135 mm Hg, or average daytime DBP > 85 mm
Hg, or average nocturnal SBP > 120 mm Hg, or
average nocturnal DBP > 70 mm Hg.

Statistical analysis was performed using the
software “Statistica 7.0”, “Microsoft Office Excel
Professional + 2010”. The distribution type was
tested by the Kolmogorov-Smirnov test. The
mean values of quantitative variables are presented
as median and quartiles. Statistical hypotheses
were tested using H test Kruskal-Wallis, ANOVA
rank analysis and the median test.

Results and discussion
Among included subjects (n=423), the

number of young women slightly exceeded the
number of men (59 and 41 %, respectively).
The average age of males and females was
comparable comprising 22 (21, 22) years old.

Intragroup distribution according to the BP
level and the presence / absence of various HTN
forms (masked and stable) was the following:
MHTN was detected in 12.3 %, stable HTN —
in 9%, and 78.7 % subjects were normotensive.
The groups were comparable by age. The rate
of detected MHTN among young people was
comparable with the other published data [7—14],
although the study population included senior
students of medical university who are already
aware of both CVD risk factors and HTN forms.
Mancia G. et al. (2009) studied a sample of
2051 people, and found MHTN in 8.9 %, while
PAMELA project (n=3200) showed MHTN rate
as 9% [10].

Overweight was defined only in patients with
stable HTN, BMI was 28.4 (27.4; 29.7) kg/m?

Table 1
ANTHROPOMETRIC CHARACTERISTICS OF THE GROUPS
Parameter Normotensives Persons with Persons with stable p
MHTN HTN
Age, years 22 (21; 22) 22 (21; 22) 21.5(20.8; 22.3) 0.4558
Weight, kg 61 (50; 74.25) 62 (51; 75.8) 89 (87.9; 92.25) 0.0072
BMI, kg/m? 20.4 (19.0; 24.3) 20.7 (19.2; 23) 28.4 (27.4;29.7) 0.0092
WC, cm 73.5 (64.8; 77.5) 77.2 (65.1; 82) 97 (95.88; 99) 0.0041
HC, cm 95.5(90; 101) 98 (93.2; 104) 111 (105.5; 116.3) 0.0217

Note: MHTN — masked hypertension; HTN — arterial hypertension; BMI — body mass index; WC — waist
circumference; HC — hip circumference. Results are given as median, quartiles [25—75 percentile]. Kruskal-Wallis test,
and ANOVA rank analysis were applied to assess the intergroup differences.

Table 2
OFFICE BLOOD PRESSURE
AND HEART RATE IN THE STUDIED GROUPS
Parameter Normotensives Persons with Persons with stable
MHTN HTN P
Office SBP mm Hg 108.5 (100; 118) 120 (110; 130) 139 (132.3; 140) 0.0180
Office DBP, mm Hg 70 (61.5; 71.25) 79 (78; 80) 85 (78;90) 0.0059
HR, beats/min 66 (62; 70) 74 (66; 86) 76 (70; 83) 0.0333

Note: MHTN — masked hypertension; HTN — hypertension; BP — blood pressure; HR — heart rate. Results are given
as median, quartiles [25—75 percentile]. Kruskal-Wallis test, and ANOVA rank analysis were applied to assess the intergroup

differences.
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(p=0.0092) (Table 1). Patients with MHTN and
normotensive individuals did not show any signs
of metabolic syndrome or obesity, however, waist
and hip circumferences tended to be higher in
MHTN: WC =77.2 (65.1. 82) cm, HC =98 (93.
2;104) cm (Table 1). In 2009, Mancia G. and col-
leagues also showed more pronounced metabolic
disorders among subjects with the latent form of
HTN compared to normotensive ones [10].

Importantly, higher levels of office SBP
were found in patients with MHTN compared
to normotensive individuals (p = 0.0180), but
lower values compared to those with stable
HTN (Table 2). In addition, patients with MHTN
tended to have higher DBP and heart rate (HR)
compared to normotensives, but lower than pa-
tients with stable HTN. However, the differences
were not significant (Table 2).

Several studies demonstrated a wide range of
BP o patients with MHTN varying from “normal
BP” to “high normal BP” [7-10].

Neither dyslipidemia, nor decrease in glomer-
ular filtration rate were found in the studied co-
hort. However, higher lipid levels were shown in
subjects with MHTN and stable HTN compared
to normotensives, but the differences were non-
significant. Low-density lipoprotein cholesterol
was higher in patients with stable HTN and
patients with MHTN, but lower than in normo-
tensive individuals: 2.17 (1.85; 2.34); 2.3 (1.99;
2.85) and 2.1 (1.8. 2.32) mmol / L, respectively
(Table 3.).

Gender analysis of lipid profile showed
higher (but non-significant) values in males with
MHTN, compared to females. Mancia G. and
Ohkubo T. also showed a trend towards higher
rates of lipid profile in MHTN and stable HTN
[8, 10].

During interview regarding family CVD
history (according to the ESC / ESH 2013 criteria
of the European Guidelines for the management
of hypertension), early CVD in male relatives
under the age of 55 years and in females under
65 years were considered [11].

The history of early CVD was defined in
participants’ parents and, in particular, in patients
with MHTN. During the survey family history of
early CVD, in particular, in subjects with MHTN
(100%), as well as every second patients with
stable HTN and 56 % normotensive subjects.

Behavioral and lifestyle factors [4-6] play
an important role in the predisposition to HTN,
which led to their high rate in the studied groups
(Table 4).

Half of all young subjects with MHTN (50 %)
use tobacco since 15-16 years old (early age of
smoking onset), which is significantly higher
than in patients with stable HTN (25 % cases) and
3.5 times higher than in normotensives (14 %)
(Table 4). Male students with MHTN smoke
more often than females (52 % of all men with
MHTN vs. 30% of all women with MHTN).
Similar rates were shown by T. Pickering and a
number of authors: 35% among subjects with

Table 3
LABORATORY PARAMETERS IN THE STUDIED GROUPS
Parameter Normotensives Persons with Persons with stable p
MHTN HTN
TC, mmol /1 4 (3.6;4.3) 4.1 (3.71; 4.54) 4.15 (3.85; 4.65) 0.6919
TG, mmol /1 1.095 (0.89; 1.3) 1.04 (0.9; 2.15) 1.02 (0.9; 1.11) 0.1805
HDL, mmol /1 1.35(1.3; 1.5) 1.25 (0.96; 1.42) 1.24 (1.22; 1.27) 0.0806
LDL, mmol /1 2.1(1.8;2.32) 2.17 (1.85; 2.34) 2.3 (1.99; 2.85) 0.6109
Creatinine, mmol / 1 78.5 (70.5; 84) 75.3 (73; 82) 71.5 (70.75; 74.5) 0.2191

Note: MHTN — masked hypertension; HTN — hypertension; BP — blood pressure; HR — heart rate; TC — total
cholesterol; TG — triglycerides; HDL — high-density lipoproteins; LDL — low density lipoproteins. Results are given as
median, quartiles [25—75 percentile]. Kruskal-Wallis test, and ANOVA rank analysis were applied to assess the intergroup

differences.
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Table 4

BEHAVIORAL RISK FACTORS, INCLUDING EATING BEHAVIOR IN STUDIED GROUPS

Risk factors Normotensives MHTN Stable HTN

Early smoking onset, % 14 50 25
Adding salt in the cooked food, % 25 50 50
More frequent consumption of canned food and sausage 18 54 59
with high salt content (once per day or twice per week)

Frequent consumption of alcoholic beverages 7 10 71

(up to 23 times a week), %

Nocturnal sleep, hours 7 6 3.8

Note: MHTN — masked hypertension; HTN — hypertension. Results are given as median, quartiles [25—75 percentile].
MHTN — masked hypertension; HTN — hypertension. Results are given as median, quartiles [25-75 percentile].

MHTN and 34.4 % among those with stable HTN
(p<0.001) [9]. However, Ohkubo T. et al. (2005)
found the highest rate of smoking among patients
with stable HTN (26 %) compared to those with
MHTN (22 %) and normotensive individuals
(19%) [8].

Analysis of eating habits showed a number
of differences. Importantly, 100 % of participants
were students, who usually are characterized
by non-compliance with the principles of good
nutrition and eating behavior contributing to the
rapid development of metabolic disorders. 50 %
of all subjects with MHTN and 50% of those
with stable HTN confirmed that they add salt into
the cooked food. More than half of the students
with MHTN (54 %) and stable HTN (59 %), as
compared to normotensive individuals (18 %)
reported daily consumption of sausages, canned
foods, which are known additional sources of
salt and affect HTN development. Importantly,
both males and females with MAH reported
diet violation (Table 4). The role of excessive
salt consumption both as pure salt and in a latent
form (sausage, canned food) in the development
of MHTN has been repeatedly discussed and
confirmed. Michikawa T. et al (2009) recently
has shown that in families where food is cooked
by women with acquired change in the threshold
of salt sensitivity (i.e. pu too much salt), men
are more likely to suffer from masked and stable
HTN [15].
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Subjects with stable HTN (21 %) reported
2-times more often alcohol consumption
2-3 times per week (which is a sympathoadrenal
trigger of HTN cascade) compared with those
with MHTN (10%), and 3-fold more frequent
compared to normotensives (7 %) (Table 4).

In addition, such risk factor as nocturnal sleep
deprivation, primarily due to nocturnal work
and night shifts was found often. Sleep dura-
tion was 1.5 times lower in students with stable
HTN (3.8 hours) compared to those with MHTN
(6 hours) and 2 times lower than in normotensive
persons (Table 4).

All students were physically active, but there
were intergroup differences regarding the in-
tensity of physical activity. Individuals with
MHTN experienced low physical activity more
often (more than half, 53 %) compared with
normotensive individuals (23 %) and students
with stable HTN (55%). The level of physical
activity of medium intensity in all subjects was
comparable in patients with normal BP (52 %),
with MHTN (41 %) and stable HTN (40 %). The
subjects with MHTN (6 %) and stable HTN (5 %)
reported lower rate of intense physical activity.

Conclusions

Young individuals (students of a Medical
University) with MHTN and stable HTN demon-
strate cardiovascular and behavioral risk factors
of different severity that contribute to the early



development of HTN with a variety of clinical
manifestations.

Young people with stable HTN are over-
weight as opposed to students with MHTN and
normotensives.

Young people with MHTN have more fre-
quent family history of early CVD onset; males
show early smoking onset compared to those
with stable HTN and normotensives.

Patients with stable HTN often have un-
healthy lifestyle, including insufficient nighttime
sleep (3.8 hours) due to nocturnal work and night
shifts. In addition, young subjects with stable
HTN consume alcoholic beverages 2—3 times
more often than those with MHTN and normo-
tensives.

Half of students with MHTN and HTN did
not comply with healthy nutrition, characterized
by daily consumption of sausages and canned
food, which are an additional source of salt which
contributed to HTN development.

Considering high rate of HTN, and high
prevalence of cardiovascular behavioral risk
factors among young people, including students
of a medical university, preventive measures
based on the use of predictive, personalized, and
participatory approaches should be widely im-
plemented.
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HNudopmanns 06 aBTopax

Jlamuna Hanexna IlaBnoBHa — mOKTOp Menu-
LMHCKUX HayK, npodeccop, nmpodeccop xadeaps
(axynsreTcKoi Tepanuu ieueOHoro dakynsrera [BOY
BIIO «CTMY umMm. B.H. PazymoBckoro» MuHznpasa
Poccum, 3amectuTens TUpeKkTopa Mo Hayke HaydHO-
HCCIIE0BATENbCKOrO0 HHCTUTYTa Kapaunonaoruu ['bOY
BIIO «CTMY umMm. B.H. PazymoBckoro» MuHnznpasa
Poccuu;

HanuBaeBa Anna BanepreBHa — acnupanT Kade-
Ipbl aKyIbTETCKOM Teparuu Je4eOHOTo QaKyabreTa
I'BOY BIIO «CI'MY um. B. 1. PazymoBckoro» Mun3-
Ipasa Poccuy;

Cenuuxun Banepuit HukonaeBuu — xaHnuaar
MEIUIMHCKUX HayK, CTApIIU{ Hay4YHBINH COTPYIHHUK
7abopaTopuy apTepuaibHON TMIEPTOHUU HAYYHO-
HCCIIEI0BAaTENCKOTO0 HHCTUTYTa Kapaunonaoruu ['bOY
BIIO «CTMY umMm. B.H. PazymoBckoro» MuHnznpasa
Poccuu;

JIunmuanckas TarbsHa [laBnoBHa — KaHAMIAT METU-
LUMHCKHX HayK, HAYYHBIH COTPYIHUK JabopaTopuu ap-
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TepUaIbHON TUIIEPTOHNN HayYHO-HCCIIE0BAaTEIbCKOTO
uHctutyta Kapauonoruun I'bOY BIIO «CTMYVY
uM. B. . PasymoBckoro» Munsapasa Poccun.



