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PACYETBI KBAHTOBO-XUMHWYECKUX NAPAMETPOB COEIJUHEHUA
W3O0IIUAHYPOBOM KHCJIOThI C CEMUKAPBA3HJIOM

T'anues b.111.

Ilpenooasamens. Byxapckuii 2ocydapcmeennviil yHugepcumem

Ocrtonos ®. HU.

Ilpenooasamens. Byxapckuii eocydapcmeennsiil yHugepcumem

XoJuukosa I' K.

Maeucmpanm. Byxapckuii 2ocyoapcmeeHHblil YyHugepcumen

Abstract

CamumoB ®.I'.

Cmyoenm. Byxapckuil 2ocyoapcmeennsitl yrusepcumenm,

ya. M. Hxbon 11, 200117, 2. Byxapa, Y36exucman

Some empirical and semi-empirical orbital properties of the 2-(4,6-dioxo-1,3,5-triazinan-2-ylidene)hydra-
zine carboxyamide molecule were calculated using the Chem3D Pro program. The length and angular relations
of bonds, optimization and calculation of the energy of the molecule, and quantum chemical calculations of the

studied molecule using the MM2 method are shown.
Annomauyus

C nomowwro npoepammer Chem3D Pro paccuumansvt nekomopule smnupuyeckue u noiysmnupuieckie opou-
manvhwle ceoticmea moaexynvl 2-(4,6-ouoxco-1,3,5-mpuaszunan-2-uruden)euopasunkapborxcuamuoa. Iloxazamol
ONUHA U Y2NO6ble COOMHOUEHUS C8A3€l, ONMMUMUBAYUS U BLIYUCTEHUE IHEPSUU MOTEKYIbl, KBAHMO-XUMUYECKUe

pacuemul uzyyaemou monexyivl memooom MM2.

Keywords: isocyanuric acid, thiosemicarbazide, compound, molecule, charge, structure, quantum-chemical

parameters, quantum-chemical calculation.

Knrwouesvie cnosa: uzoyuanyposas Kuciomd, muocemuxapoasuod, coeounenue, Moaexkyid, 3apaod, CmpyK-
mypa, K6aHmogo-xumMuyecKue napamempbul, KEAHMOBO-XUMUYECKUL pacyem.

MeTo/1 KBAaHTOBOW XUMHUH HUCTIONIB3YETCS ISl U3Y-
yeHus1 (POTO(YU3NUECKUX CBOMCTB JIMHEHHBIX M YIJIO-
BBIX THJIPA3UI0B C CONPSHKEHHBIMH BHEITHUMH Kap0o-
HWIBHBIM coenHeHnssMH. OCHOBOW HalIero TeopeTH-
YEeCKOTro IMOJXOAa SIBISIOTCS KOHLENIMH M METOMBI
KBaHTOBOH XMMHH U TeOpHs 0e3 U3IIydaTeIbHbIX Iepe-
XO/IOB B MHOI'OaTOMHBIX OPTaHUYECKUX MOJICKYJIaX.

OMIHUpPUYECKUE U TTONyIMIIUPUIECKUE OpOUTAIb-
HbIE CBOMCTBa CHHTE3MPOBaHHOTO 2-(4,6-mHOKCO-
1,3,5-TpuaznHan-2-ninaeH) THJpa3uHKap-00KCH-
amuaa (HpL') u3ydnnm ¢ moMoIbo CO31aHHOrO HaMU

anroput™a. Ha mepBom sTare Hamero alropurMa mc-
CIIeIOBaHMIl co3/1aéTcsi MOJIEKYJsipHas CTPYKTypa B
«xumnaeckoM pegakrope» ChemDraw Ultra 12.0. ITpu
akTuBUpoBaHUK IMyHKTa «Convert Structure to Name»
TJIABHOTO MEHIO «Structure» mporpamma BeIIaeT XUMH-
yeckoe HaszBanme: 2-(4,6-dioxo-1,3,5-triazinan-2-
ylidene) hydrazinecar-boxiamie [1].

Mornekynsipasie  Momenu  2-(4,6-mguokco-1,3,5-
TpHUa3uHaH-2-WIN/EH )-THAPa3UHKApOOKCHaMKIa, CHsl-
ThIe ¢ nomotibto nporpamm ChemDraw Ultra 12.0 n
Chem3D Pro 12.0, npencrasnenst Ha puc.1. Otot atan
y Hac Oy/ieT BTOPBIM aJIropuT™MoM [2, 3].
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Puc. 1. Monexynapnoie modenu 2-(4,6-ouokco-1,3,5-mpuasunan-2-unuoen)2udpasunkapbokcuamuoa:
a - ucxoouas gopmyna;
b - wapocmepoicnesas;
C - NPOCMPAHCMBEHHO 3ANOIHEHHA,
d - npospaunas ¢ epanuyeii san-oep-eaanbcosa paouyca

KBantoBo-xumuueckue pacueTbl mo3BoiisitoT ne-  ChemDraw Ultra 12.0 u orieHeH ero CrekTp MpoTOoH-
JIaTh HEKOTOPYIO OLIEHKY, KOTOpas 3a4acTylo OTpakaeT  HOI'O MarHUTHOTO pe3oHaHca (puc.2.).
peasibHOE ToIoKeHue Beteil. Ha TpeThem 3tane anro-
pUTMa  BBINIOJHEHO IOCTPOCHHE  MOJICKYJIBI B
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B nmporpamme Chem3D Pro 12.0 ¢ ncnons3oBa-
HHEM pacUIMPeHHOH M MOAM(HUIMPOBAHHOH BEpPCUU
cuitoBoro noiast MM2 mMeTonoM MOJEKYISIPHOM Mexa-
HUKH TPOW3BE/ICHBI ONTHMH3ALUs TE€OMETPUN U KOH-
¢dopmanmonneii  anamuz  HoL! —  mpencrasurens
rpynnbl 3 GeKTHBHBIX KapOOHWIBHBIX M THAPOKCHIb-
HBIX ar€HTOB B CHHTE3aX I'MPa30HOBBIX WM AUTUAPA-
30HOBBIX JiuraHa0B [5,10,11].

Jnsit pac4eToB METOJOM MOJEKYJSIPHOW Mexa-
HHUKH U MOJeKyJIapHo# quHamuku B Chem3D Pro 12.0
cymiecTByeT B MeHI0 ctpoku Calculations myakt MM2,
B KOTOPOM HMMEIOTCSl COOTBETCTBYIOLIME IYHKTHI
Minimize Energy u1s onTHMHU3alMU reOMETPUHN MOJIe-
KyJsipHO# cuctembl u Molecular Dynamics juis 3a-
ITycKa aJropuT™Ma MOJIEKYJISIPHON TUHAMUKH.

Teopernueckue pacyeTsl JUIMH CBSI3eH, BaJICHT-
HBIX ¥ TOPCHOHHBIX YTTIOB, @ TAKXKE KOH(OPMAIIHIO MO-
JIEKyJIbl 1 MUHAMYM SHEPTUH ONPENEISUTN B CICIYI0-
IeM YeTBepToM anropuTt™e. [Jjist 3Toro BeIOMpaeMm u3
crpoku MeHro Calculations B myHkte MeHo MM2
nyHKT Molecular Dynamics wu 3amyckaem Run
(Calculations — MM2 — Molecular Dynamics —
Run). B 3aknanke Dynamics Bce OMITUM OTKPBIBIICHCS

(OpMBIL, TPUHSATHIE 110 YMOTYAHHIO, OCTABIISIIN 0€3 13-
MeHenus: Step interval (Pasmep miara mHTErprpoBa-
nust) — 2 fs (pemrocexynnsr); Frame interval (MuTep-
Ban cHstus pannbix) — 10 fs; Terminate After 10000
steps  (OcTaHOBHUTH  TIOCINE 10000  wraroB);
Heating/Cooling Rate — 1.000 Kcal/atom/ps (CkopocTb
HATPeBaHUS/OXJIAXKACHUS,  Kkaim/atom/mc);  Target
Temperature (LleneBas Tem meparypa) — 300 K. B 3a-
knagke Job Type otkmouaem nyHkT Record Every
Iteration ¢ TeM, 4TOOBI HE COXPaHsUIACh MOJICKYJISIPHO-
JIUHamMu4eckass Tpaektopus. [lo pesynbratam anro-
pUTMa BHUIHO, YTO IPH YBEIMYEHUH TEMIIEPATYpPhl OT
22.66+2.09 10292.51+ 44.51 K xuHeTudeckas Heprus
MosiekyJbl  ymenbwmaercss ot 0.2353 go  0.0000
k/[>x/mons [6, 7].

Jlanee mpoBoAMIN ONTHMHU3AINIO TEOMETPHUH MO-
JIEKYJIbl M PacyeT FeOMETPHUYECKUX MapaMeTPOB SMITU-
PHYECKHM METOJOM MOJICKYJISIPHOM MEXaHUKH, BBI-
OpaB «Minimize Energy» B mynkTte MM2 nim mocie-
JIOBATENbHO UCIOJB3Ysl IMPOrpaMMy MOJICKYJISIPHOU
mexanuku (Calculations — MM?2 — Minimize Energy
—Run). Pe3ynbTaThl BEIYUCICHUN MSITOTO alTOPUTMA
odopmiisieM B BUJC TaOIHIIBI 1.
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Tabmauma 1.

PesynbraTel ananmmza Minimize Energy

English language

Stretch: PacTsHyTh:

Bend: N3rud:
Stretch-Bend: Crperu-ben:
Torsion: Topcuon:
Non-1,4 VDW: Non-1,4 VDW:
1,4 VDW: 1,4 VDW:
Dipole/Dipole: Juross / Jlumoss:

Total Energy:

Hamu npoBeneH pacueT reoMeTpU4ecKux mapa-
METPOB ([UIMHBI CBSI3€H, BaJIEHTHBIE WM TOPCHOHHBIE
yIIBl) U KoH(OpMaMoHHbIH anamms s Hol! B crie-
nuanusupoBaHHoM mpminoxernn Chem3D Pro 12.0
MIPOTPaMMHOTO KOMITJIEKCa
ChemOffice Ultra [4] ¢ ucronbp3oBaHieM pacIIUpeH-
HOW W MOAW(UIIMPOBAHHOW BEPCHU CHIIOBOTO IIOJIS
MM2 MeTo0M MOJIEKYIJIIPHON MEXaHUKH.

CrpykrypHy!o hopMyity KormmpoBaiu B 0ydep 00-
MEHa, a 3aTeéM BCTAaB/SUIM B OKHO BU3YyaJIM3allUU

Russian language

OO11ast sHeprus:

Properties
0.3065

5.4504

0.0438

9.3529

-4.9138

-6.9144

-20.7114
-17.3859 kcal/mol

Chem3D Pro 12.0. Monexyna aBTOMaTu4ecKy Ipeod-
pasyet ee B TpexMmepHbIi Bua. [Iporpamma nomyckaer
pas3iuuHble CIIOCOOBI BU3YaIN3allMd TPEXMEPHOH MO-
nend. JIs Toro 4ToOBl MPUCBOUTH BCEM JUIMHAM CBSI-
3eff W BaJIEHTHBIM yIJIaM CTaHAAPTHBIC AJISI COOTBET-
CTBYIOIIUX DJJIEMEHTOB 3Ha4deHWs (Tabin.2), HeoOXo-
JUMO BBIAECINTH B TPOrpaMMe COCIUHEHHE U
aktuBupoBath Qyaknuio «Clean Up Structure»[8,9].

Tabmuna 2.
PesynbraTel ananusa Internal Coordinates
Atom Bond Bond Length Angle Angle 2nd Angle 2nd Angle 2nd Angle
Atom (°A) Atom ®) Atom ) Type
C(5)
N@4) C(5) 1.4446
C(3) N@& 1.4503 C(5) 112.5492
N(2) C(3) 1.4416 N(4) 109.9436 C(5) 20.7830 Dihedral
H(15) N(4) 1.0120 C@3) 123.7254 C(5) 123.7254 Pro-S
C(l) N(2) 1.4467 C(3) 110.5923 N(4) -63.8676 Dihedral
09 C@3 1.2080 N(2) 125.0282 N(4) 125.0282 Pro-S
N(@6) C(1) 1.4505 N(2) 110.9187 C(3) 37.9583 Dihedral
H(14) N(2) 1.0120 C@1) 124.7039 C(3) 124.7039 Pro-S
o) C@) 1.2080 N(2) 124.5407 N(6) 124.5407 Pro-S
N@B) C(5) 1.2600 N(4) 126.3013 N(6) 126.3013 Pro-R
H(16) N(6) 1.0120 C@1) 1249031 C(5) 124.9031 Pro-R
N(10) N(8) 1.3520 C(5) 120.0000 N(4) 180.0000 Dihedral
C(11) N(10) 1.3690 N(8) 120.0000 C(5) 180.0000 Dihedral
N(13) C(11) 1.3690 N(10) 120.0000 N(8) -0.0000 Dihedral
H(17) N(10) 1.0120 N(8) 120.0000 C(11) 120.0000 Pro-R
0O(12) C(11) 1.2080 N(10) 120.0000 N(13) 120.0000 Pro-R
H(18) N(13) 1.0120 C(11) 120.0000 N(10) 180.0000 Dihedral
H(19) N(13) 1.0120 C(11) 120.0000 H(18) 120.0000 Pro-R

HeobxoauMele mucnpaBiieHHsT B CTPYKType cle-
JaHbl aBTOMaTHuecku. st ynoOcTBa B OKHE MOJENH
yKa3bIBaJIH NOPSIKOBBIE HOMeEpa aTOMOB.
Hamu MeTonoM MOJIEKYIISIPHOM MEXaHUKH PaCCUUTaHbI
JUIMHBl CBSA3€H, BAJICHTHbIE MU TOPCUOHHBIC YIJIBI, a
TaKke KOH(OpMaLUsi 1 MUHUMYM DHEPTHU PaBHOM —
17.3859 kcal/mol monexymsr HpL 1.
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UDC 539.
THE MATHEMATICAL PROBLEMS OF THE NON -LINEAR WAVES IN COMPLEX TWO-PHASE
SYSTEM
Akbarli R.
Azerbaijan University of Architecture and Construction
Abstract

Nonlinear equation of evolution, describing nonlinear wave’s spreading processes in two-phase continuums,
is investigated in this paper. In this case, passing to the moving coordinate system with change of time and space,
the evolution of wave from perturbation source by the help of little parameter is investigated. Dispersion equation
for velocity of stationary running linear waves is received in the first approximation. The evolution equation with
Korteveg de-Friz (KVD) and diffusion type nonlinearities, is studied in the second approximation. KVD equation
is theoretically investigated and is solved by the numerical method for momentary impulse excitement.

Keywords: Environment, disturbances, wave, nonlinear, small parameter, evolution.

INTRODUCTION
Theoretical investigation of nonlinear wave’s spreading in the limits of two-phase continuum model for little

part of dispersion phase volume is investigated in [1] In this case in each phase effects of solidness are absent,

that’s why one of phases is present in the form of separate mono-dispersion inclusions, direct interaction among
which is neglected. Carrying phase is described by the viscous fluid model and viscous resistance powers are
reduced only to effective power [2,3]. In equations of movement each continuum phase’s tension is conditioned
by the tension of carrying phase. In using by us two-phase continuum model both phases are considered as two
interpenetrating compressing mediums, tensions of which are differed. Solid phase contains viscous-elastic parts,
which are formed from few more little parts, possessing power of inertia.

Mathematical Model.

Mathematically is formulated problem for one-dimensional case is reduced to the solution of equation of mass

and impulse preservation [3] .
a(aipi ) n a(O‘i:OiVi) 0

=0, ()
ot OX
a(aipivi)+ dapvivi) =5, a—a+ai oP _ DR, @
ot OX OX OX
o, +a,=1.(3)
We shall consider the connection between the tensions and deformation of solid phase in the
form [4]
m DI n DI
(b0+Zb|—I(G+7/P)): a0+Za,—| €, 4)
- Dt - Dt

The system of equations (1)-(3) is closed by thermodynamic equations of condition [3]

PL= pl(o-’ P)' P2= P> (P) ®)
Substantial derivative in solid phase is defined by the relation:

Do, _ce o8 _ov ©
Dt ot oX  OX

The power of interphase resistance in (2) can be defined in the form [3]
R12 = (Vz - Vl)f (Nz - \71|) = KU(VZ - V1)+ er(Vz - V1)|\72 - \71| )
Parameters of solid and liquid phases are marked here correspondingly by the indexes “1” and*2”. The part
of volume, which is occupied by the solid phase, is equal to ¢, and by the liquid phase- ¢, the densities of
substances in different phases are equal to p, and p, the speeds are equalto V,,V,, o= al(F— P), where P
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is the pressure in liquid phase, I -is real tension in solid phase, 51i is unit tensor, 0{1()

is initial value
o,y =pK, S, and K are coefficients of isotermic of solid parts and the whole solid phase. If dispersion
phase occupies very little part of volume, then in (2) and (4) we have =0, and y =1 [1] The constant coef-
ficients by, ;,....0, and y,a,,..a, are defined from concrete viscous- elastic models [4]. The coefficients K ,

and r for different two-phase mediums are given in [3] The system of equations (1)-(6) consists of 9 nonlinear
equations and 9 unknowns:

a;, p;, Vi, Py, €

Using the change of the length and time scale, we can solve the system of equations (1)-(6) by the little
parameter method [1,5]. In the first approximation we obtain the dispersion equation relatively the speed of linear
waves-C.

ol pb|e® p(L, ~ Dy )+ B, [ +
+[a® o (a2, D, ~a,L, + ¥, - 0%, )+ 6)

+al p(a® p®b, ~ a,B, J6? ~ a” pV3, =0

opr _9p
Ll_ap 17 b0

Here a P0 and o, are the values of concentration. Pressure and effective tension in immovable two-

.5 _9p,
’ﬂl_ap

90

phase continuum
VO =\ =0, 5, =P,

In the second approximation we come to the modified differential equation with nonlinearities of Korteveg-
de Friz and diffusion type.

@+VQ—R2V 1+— '
ox dT R,

1 051( ),01 (—ao ( ) )IIVJ Z |+1aI+l o'y 0.

P

where

a,b
x=nX,T=cx* __URV() a|+1=[rml BI_Fnlalj
0
The existence and uniqueness of solution in the form (9) are investigated in [5] The unique solution of
equation (9) corresponding the initial condition V(X,0) exists for condition of its enough smoothness and con-

vergence to zero with its derivatives of any order as T — 0.

THE NUMERICAL SOLUTION
The equation is solved by the numerical method for given boundary conditions

v(0,T)==Re™?" (=00, X) = V(X,0) =0,

j-2 j-2
% - % =0, (10)
a T a T=w
-2 _
9Vl _0,j=35
oTr|
The equation (9) and boundary conditions (10) are approximated in the net for N =2
o, ={(xj,Ti}xj = jhT, =—M +iz, j=LN/h,i =1k,k =M} (11)
T
VOj+1 O,
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i
v, =0,
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Let the condition

h Refl,

14 2 43
T 7’
is executed, then difference scheme (12) is stable. In this case we have the estimate for problem’s solution

R Rh| |Rih_Rh_vsh| |vh R Rh|

p- ZRj<1 @)

- &
v <|=| D=+ >1, (14
¢ D], ' T 1'2| ‘73 7’ 21| |27 2'3 T |
where

vézrnaxWJL

V]| = maxiv/],
0<igk

v = maxiv)+|

0<i<k

Using the method of driving away [1] for system [12], we reduce it to the solution of system of nonlinear
difference equations. It follows from the theorem that the difference scheme converges with the speed

0(z[* +|’ +h)

Vngl — 01
v/"? =0,
V-j+1 — 01
VJ+1 - CZHlVH—1 + yi+1;
v, =0 (15)
vt =0; i=2,k-1
where @, 4,7, are driving away coefficients.
Q== A -
k+1 —
A, —a (A - A)
Vo= h™v! =y, (A = A) = Ay _
k+1 —
A, = (A -y 1 A)
R, 2R, 1 v
=———F-R,+—+—+— 16
A A *h h (19)
— R4 R3
Ai - T3 21

A=-2 0 -0a,-0k=2k1
T

The following lemma contains enough conditions of correctness and stability of driving away method.
Lemma: Let the coefficients of system (15) satiety the conditions
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R, R R 1
———2|—|—={+|R, +—|>0. (17)
0T T h
Then for algorithm of driving away method it takes place the in equalities
A+ (o A —A) =0
| <1 i=1k (18)

which guarantee correctness and stability of method.

Calculate experiments.

For Gauss method algorithm the criterion was
found, which garatee the correctness and stability of
method. The system of nonlinear equations derived was
solved by Zeidel method. Computed experiments car-
ried out for (9) equation shows that decreasing of liquid
phase in watersaturated porous media causes increasing
of initial impulse amplitude around focal zone and, by
removing, quickly attenuating ands changing its pro-

file, intesively moves to right if aéo) =0,1 as well as

0
under small values of aé )

compression waves.
Depending on the values of the coefficient of in-

terphase resistance x, the profile of initial impulse

extension wave transmit to

changes sharply its form with distance. Under small

value of K, near focal zone the disturbance, wakening

and attenuating, widen the run in the space. Practically
sharp attenuation of disturbances in such media physi-
cally mean that accelerations of particles are increasing
corresponding to the values of waves amplitude.
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MATHEMATICAL MODELS OF DIALECTIC OF THE VIRTUAL WORLD

Pensky O.
Perm State University, Russia

Abstract

In the paper at hand, mathematical models of the dialectic of the virtual world with existing, for example,
robots in such a world, are proposed. Mathematical models describing the dialectical movement, the laws of He-
gel's dialectic, such as the transition from quantity to quality, the law of unity and struggle of opposites, the law
of negation of the negation, are considered. The proposed models are based on the mathematical theory of pro-
jective ranking of vectors and on the introduced concept of the development goal of the virtual world. The prop-
erties of controls of dialectical opposites are considered. To model the law of negation of the negation the cyclic
functions are introduced. A mathematical definition of stagnation in development process and a mathematical
definition of control of dialectical opposites are introduced. The following theorem is proved: any control directed
to change only by one of dialectic opposites can lead to the change of the whole system of opposites at stagnation
stage. Examples of describing dialectical movement based on paired opposites are given. An example of mechan-
ical movement is given as an illustration of a mathematical model describing the law of unity and struggle of
opposites. Criteria for development, degradation and stagnation of the virtual world, a rule and an algorithm for
determining the transition of a system to a new quality due to the dialectical movement are proposed. The rule of
the dialectical transition of quantity into quality in the virtual world is described. Based on the proposed models
of dialectical development and this rule, a computer algorithm for determining the transition time of the system to
a new quality is presented. This paper offers mathematical models of cluster opposites for the cases when contra-
dictions arise between groups of processes describing dialectic opposites. The proposed models of the dialectics
of the virtual world can be used both in the algorithms development process for the behavior of robots in their
own developing world, and for describing changes in the behavior of characters in computer games.

Keywords: mathematical modeling, dialectic, Hegel, classical mechanics, digital twins, virtual world

Introduction

Currently, the first attempts to describe psychological analogs of man, the so-called digital twins or robots
with non-absolute memory via mathematical models, have been implemented [1]. Modern philosophers have dif-
ferent attitudes to the laws of Hegel’s dialectic. Some philosophers fully recognize these laws, while others phi-
losophers completely deny them [2, 3]. Therefore, in order not to go into philosophical discussions, we try to
construct general mathematical models of these laws for a certain virtual world on the base of [4]. We assume that
the dialectic of this world is based on the Hegelian principles and there are digital twins among other things in this
world.
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Models of the dialectical movement

By X(t) = (x,(t), ..., x,(t)) we denote a movement, where the functions x, (t), ..., x,,(t) depend on time t
and satisfied the assumption Z?zlxiz # 0.

Let A = (ay, ..., a,) be a vector determining the direction of the development process (or the target vector),
where a; = const, a; # 0,i = 1,n.

According to Hegel's law of unity and struggle of the opposites [2], it can be concluded that the movement
occurs during a struggle of opposites. Therefore, some components of the vector A satisfy the conditions: there are
indices i and j for which the condition a;a; < 0 is valid,

wherei=1,n,j =1+ 1,n.

Let us note that the condition .7, a; = 0 has to be satisfied. This condition indicates unity of the opposites.

Obviously, the components of A are a kind of weighting factors, which determine the importance of each
opposite in a general developing process. The larger a module of the component, the more significant this opposite
is. If the elements of vector are arranged in a non-decreasing order, then the weighting coefficients have to satisfy
the following conditions:

Yt a; = —1,for foraa; <0, XL, 4, a; = 1, for a; >0.

where n, is the number of components of A with negative values, (n — n,) is the number of components of A with
positive valuesand n, > 1, n = n,.

According to the vector properties, all components of X(t) and A have to be measured at the same unit of
measurement and have the same physical meaning.

In [5, 6] a method for numerical estimation of the magnitude of a goal achievement during the educational
process has been proposed. This method can be used also to calculate the deviation angle from the goal of the
educational process. In the aspect of modeling the dialectic of movement we modify this method and assume that
the goal of the development process is determined by the vector A. Then, without loss of generality, we can con-
clude that the success in the process is determined by F(t), where F(t) is the ratio of the dot product of two vectors
X(t) and A to the squared length of A. By the property of the dot product [7], F(t) is defined as

> a(t)
Lz T
Z i=1 aiz

We assume the process develops successfully on the interval of time (¢,, T) in the direction specified by the
vector A4, if the function F(t) is a monotonically increasing function on this interval.

Under the condition of differentiability of functions x;(t), i = 1,n, t € (t,, T), and applying the properties
of monotonic differentiable functions [8], we can describe stages of the development process (success, failure or
stagnation) as follows:

F(t) = o))

Table 1.
Process conditions
Conditions Development process
Z x;(t) The development process B
Z 4y >0 goes in the direction specified by the vector A
=1
" . The development process is
xi(t) _ ; .
Z G = 0 characterized by stagnation
i=1
L x;(t) The development process goes
Z p <0 in the direction opposite to the d_irection
i=1 specified by the vector A

Based on the paper [4, 7] and the properties of the dot product [7], the deviation angle ¥ (t) of the process,
specified by the vector X(t), from the movement direction, determined by the vector A4, is given by the cyclic
function z(t) = cos(¥(t)):

Z?zl a;x;(t)
e[ e

Taking into account the Hegelian law of negation of the negation about cyclicity in the development pro-
cesses, we can conclude that the function z(t) defines and describes this cyclic recurrence and struggle of opposites
with each other.

Note that F(t) and z(t) are non-dimensional functions.

z(t) =

)
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By assumption, each component x;(t), i = 1, n is a differentiable function of t at the interval of time (¢,, T).

dz(t)

Therefore we can calculate the derivative . Values of this derivative determine the velocity of cycles in

the law of negation of the negation. It is easy to show that this derivative satisfies the ratio

" dx(®) " dx;(t
dz(t) 1 Zi=1 LT Z?ﬂ xf () = X a xi(t)zizlxi(t) ég )
dt  [an -

o a? (X, x2(®)

3
2

According to the Hegel's law the necessary condition for development is cyclicity, that is, the function z(t) =
cos(¥(t)) needs to change its properties: it becomes an increasing function in some parts, then a decreasing one

in other parts. This is equivalent to the property of changing values of the function dZ—(tt) from positive values to
dz(t)

negative and vice versa, i.e. — is a sign-variable function. This means that there are restrictions on the general

mathematical properties of the opposite processes of the virtual world.

According to the Hegel's law, for development there have to be at least two opposite processes, so the number
of components for the vectors 4 and X(t) should be not less than two.

Let us prove this statement.

According to the Hegel's law, the cyclicity condition should be fulfilled for the movement, that is z(t) #
const for t € (¢, T).

Suppose that the movement is characterized by only one process. In this case n = 1.

Substitute n = 1 in (2). It can be shown in the usual way that z(t) = co s(‘}’(t)) = 1 = const. This means
that the cyclic function z(t) is not a sign-variable function.

Thus, we have proved that for describing the development process the condition n > 2 should be satisfied.

Let us show further, that for the movement two opposite to each other processes should be not completely
equivalent to each other.

Assume the converse. We suppose that two opposite processes are equivalent to each other. Then we have
the following conditions:

n=2,A4A=01,-1), x,(t) = x,(t), t € (¢t,, T).

It can easily be checked that according to (1) and (2) in this case there is ho movement, since the equalities
F(t) = 0 and z(t) = 0 are fulfilled. This contradiction proves the statement.

An example of applying the pair model of opposites

Consider the simple problem of classical mechanics as an example of the practical application of the above
statements.

We describe dynamics of the movement when a stone is thrown vertically up from the ground surface at the
initial velocity v, and do not take into account the air resistance to this movement.

We assume two opposites in this process: x, (t) is the upward vertical movement and x, (t) is the downward
vertical movement.

For these opposites vector 4 has the form A = (1, —1). Therefore, according to (1) the development process
F(t) is described by the formula

F(t) = x1(t) - x(t) . 3)

The opposite x;, (t) is determined by the solution of Cauchy problem:

d’x,(8) _ dx(t)

2 g 1 =w x1(0) = 0. *)

t=0

The opposite x, (t) is determined by the solution of Cauchy problem:

d?x,(t) dx,(t)

a9 a | =% x;(0) =0, (5)

t=0

where g is the gravitational acceleration.
Solving the problems (4) and (5) we get:
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t? t?
X, (6) = — 97 +t, x,(t) = gT. (6)

According to (3) the development process is described by the equation

gt* v,
F(t) = —Z=—+—t.
(®) 3 + > t

The cyclic function satisfies the ratio
_gt + ZVO

22 VE ¥ g2t?

In Fig. 1 the plots of changes for opposites x; (t) and x,(t) are shown. In Fig.2 the plot of development
process F(t) is demonstrated. In Fig.3 the plot of cyclic function z(t) is illustrated. For these plots we use: v, =
S?m, the unit of time t is the second (horizontal axis for all plots), the unit of x; (t) and x,(t) is the meter.

z(t) =

200 f

100

~100 |

-200 F

Fig.1. Plots of changes for the opposites x; (t) and x,(t). The lower branch of the plot corresponds to x, (t), the
upper branch corresponds to x, (t).

-100 F
200 |
-300 |

-400 F

Fig.2. Plot of the development process F(t).
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Fig.3. Plot of the cyclic function z(t).

Figure 1 shows that over time the opposites x, (t) and x,(t) become more and more different to each other.
Analysing the plot in Figure 2, we can conclude that the development of the considered type of mechanical move-
ment defined in (3) goes in the similar direction with the opposite x; (t). The graph in Figure 3 illustrates noncyclic
movement.

Algorithm for application of the mathematical models of dialectics

Taking into account our previous results, we can propose the following algorithm for constructing a model
and analyzing the implementation of the dialectic laws of movement for the virtual world:

1. To define the opposite characteristics needed for the process description;

2. To determine the vector A for specifying direction of the development process;

3. Tospecify the ratios x; (t), i = 1, n for defying the numerical values of opposite characteristics involved
in the process;

4. The ratios (1) and (2) should be used for the dialectical analysis of the process;

5. If it is necessary, graph of opposites, graph of development process and graph of cyclic function can be
plotted.

Model for control the opposites

Now we formulate the following problem: "Is it possible to achieve the specified value D of development
process during the movement process?"

It is obvious that by the formula (1) to answer the question, we need to find the solution of the equation

> ax(t)
Lz T
X af

It is easy to notice that for a two-dimensional case, taking into account (3), relation (7) is equivalent to

D = ()

_ x1(t) — xz(t).

D
2

Note that (7) allows us to determine the possibility of achieving goal D during the dialectic movement.

Let us assume that during the movement we determine the controls u;(t) to correct the opposites x;(t), i =
1,n. Thus new opposites take the form x;(t) + u;(t).

Obviously, determining the controls, we get the following function of development process

Z?ﬂ a;[x;(©) + u;(0)]
Y af
i=1 1
Determining the controls, the problem to define the controls for achieving the maximum value of the goal can

be formulated as follows:
We need to determine

F(t) =

n
> 1oy i [x; (t) + u; (0)]
max n ’
ttg (D)ot (£) D @

where U(t) € Q, U(t) = (uy(¢), ..., u, (t)), Q is the set of all possible movement controls.
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Let us consider the case where the process of movement is in stagnation stage, therefore

S dx(t)
X _
Z G =0

i=1

Theorem: If the set Q includes all differentiable functions, then the control of any one opposite can change
the movement direction to the goal, can lead the process to stagnation stage or can withdraw the process from

stagnation.
Proof:
Let us assume the following ratios:
n
_ dx;(t
U(t) = (O, ...,uj(t), 0) and Z a; 6;5 ) =0
i=1
Including the controls to the formula for the development process, we get
j-1 n
Z . dx;(t) ta d(x;(t) +u;(t)) N Z o dx;(t)
L dt J dt Lyt odt
i=1 i=j+1
’Z dx() | dy(© z": dx() | du() _  dy(®
LY%Tar "% T L %Y Tae Y Tar % ar
=1 i=j+1

Thus, if in the set of controls Q there is a control U(t) = (0, e Ui (), 0) satisfies the condition a; du;t(t)

0, then the movement can be directed towards to achieve the goals of development. If there is a control U(t) =
(0, ..., u;(t), ...0) that satisfies the condition a; 24 ® 0, then the movement can be oppositely directed to the
goals of development. In both cases, by determining the control for one opposite, the development process can be
withdrawn from stagnation stage. Therefore, the theorem is proved.

Notice that if Q is countable and finite set of the controls, then we can use a brute-force algorithm to select
necessary controls with aim to withdraw the development process from stagnation stage.
duj(t)
dt

< 0 the movement from stagnation stage will be directed to the opposite

Moreover, when the condition a;
duj(t)

> 0 is satisfied, the movement will be directed to achieve the goal of

development; for the condition a;
way from the specified goal.
Mathematical model of cluster opposites
Let x} (t) be the opposites involved in the process of movement and let them to be combined into the clusters;
a} are the components of the goal in the cluster i, where i is the sequence number of cluster, j is the sequence
number of the opposite in the cluster, i = 1, k, j = 1,m,, k is the amount of clusters, m; is the amount of opposites
in the cluster with number i.

Using these notations, the development process in each cluster is calculated by the following:
mj

_ a0
Fit) = o ®

2,

Suppose the vector B = (b, ..., by) defines the weight coefficients for each cluster. These coefficients indi-
cate the influence of each cluster on the whole movement process, and satisfy the conditions b; € (0,1),i = 1,k,
Z{'(:1 b; = 1.

Similarly to (1), we define the cluster development function &(t):

¥ bFi(t)

TS ®
The function of cluster cyclicity y(t) takes the form
3y BF )
Y =—— L - )
JZizl b? J YR

Applying (1) and (8) to (9) and (10), we get
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k
b: mp
=) ax(®
.Z_@fzm” (11)
5(0) = = Ji = .
i=1"1
Z’,ni afxi(©)
Z{clb Z
y(®) = (12)

(tﬂ

zwl

Similarly to the property of opposites from one cluster, we can state that the amount of clusters involved in
the movement is an even number.
Taking into account the controls w; (t) for each opposite in cluster, the equations (11) and (12) can be rewritten

in the following way:

k

s

Zl lblz
Y a o + o)
j=1 ‘
2. (@)
k P Zj’; a! [xH(®) +ui(0)]

b? o
Zl 11 Z L(ajl)z
i=1 j=1

The law of transition from quantity to quality

Now we formulate the following problem: we need to find the target vector of the movement 4 = (ay, ..., a,),
a; = const, a; # 0, i = 1,n, if we know the functions of the opposites x;(t), i = 1,n.

This problem can be described mathematically as follows:

We need to determine
mln ZJ [x;(t) — a;])%dt, (14)

taking into account the following restrictions:

n
Zai=0,

i=1
there are indices i and j for which the condition a;a; < 0 is valid,
where i=1,n,j =1+ 1,7,
T>0

where T is time to convert the system to a new quality.
It is easy to prove that the solution of the problem (14) can be expressed by the formulas:

() +uf ()] 1)

6(t) =

T by

y(@) =
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T
o = fo xl-;t)dt, (15)

under the condition

N Txi(t)dt =0, T >0. (16)
2

Let us formulate the following hypothesis: When a system transforms from one quality to another, the
development target vector is changed.
Considering the hypothesis and equations (15) and (16), we formulate the law of transition from quantity to
quality as follows:
1. Since the system is in the present quality stage, the functions of the opposites x;(t), i = 1,7 are de-
scribed for this system and the vector A = (ay, ..., a,,), where a; = const, a; # 0, i = 1,n is known.
2. Over the time T the components of the target vector are calculated by the formula

Jy xi(£)de

S; —
where the elements s; of the vector S = (sy, ..., s,,) are normalized under conditions:

nz

Zsi = _1’ E for Si < 0, Si € [—1,0)
i=1
and Y, 145 = 1, for for ss; > 0, s; € (0,1],

where n, is the number of negative components in S.

3. If the ratio Z?zl(ai — 5;)% = &, where £ > 0 is correct, than we assume that the system transforms to
a new quality, therefore it is necessary to re-define the development target vectors and functions describing the
opposites. We note that the number & can be considered as a measure of the system's transformation to a new
quality. In this case T defines time for the system's transformation to a new quality.

As an example of applying the law, let us consider the mentioned above problem about dialectics of the
mechanical movement when a stone is thrown vertically up from the ground surface. Taking into account that the
relations (6) describe the opposites, we can determine the condition for the transition from quantity to quality by
the following equations:

T T
f xl(t)dt+f xz(t)dt:—gT3+ET2+gT3 —Yor2_ g, 17
0 0 6 2 6 2

From the last equality in formula (17) we get T=0. This result contradicts the condition (16). Therefore, the
transition to a new quality for the considered mechanical movement with a stone throwing up from ground surface
is impossible.

Notice that in case of the cluster opposites, changing the target components in at least one cluster from the
cluster set carries out transition from quantity to quality.

Determining the controls for the opposites, the above-formulated law for the system's transition to a new
quality remains the same, but the functions x;(t), ..., x,(t) should be replaced by the functions x, (t) +
uq (t), ..., xp (t) + u, (t) in the corresponding formulas.

It is obvious that the proposed law for the opposites determined by continuous functions can be easily applied
to the opposites with discrete values. In case with discrete values the opposites are defined at time points.

In a discrete case, the law is formulated as follows:

1. Since the system is in the present quality stage, then this system is described by the functions values for
the opposites x; (t;), ..., x, (t;), where t; > t;_;,1 = 1,L, t, = 0 at specific time points and by the vector A =
(ay, ...,a,), where a; = const,a; # 0,i = 1,n.

2. The components of the target vector are calculated by the formula

Y= ) ()

S: =
l TL )]
where the elements s; of S = (sy, ..., s,,) are normalized under conditions:

Z:’-:Zl S; = —1, for for Si < 0, Si S [_1,0)
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and YL, 145 =1, for

where n, is the number of negative components in
S.

3. If the ratio |[Y ™ ,(a; — s;)?| = ¢ is correct,
then we assume that the system transforms to a new
quality, therefore it is necessary to re-define the devel-
opment target vectors and the functions describing the
opposites. In this case T}, defines time for the system's
transformation to a new quality.

Note that the application of the discrete law can be
started with L = 1. Then we can cycle through the law
and determine the transition of the system to a new
quality xq(t;41), ..., X, (t 41) by increasing L by
one.

Modeling the law of negation of the negation

We assume that the target vector takes the form
A = (a4, ..., ay) for all system qualities.

Let A, = (a&”, ..alo, 0) where n; < N be

ny’
the target vector for the first quality of the system. By
A, =(0,..,0,a7, .,al?al),,, .. a0, ..0)

) Q. ) Qs we
denote the target vector for the second quality of the
system, etc. The upper index in square brackets deter-
mines the order number of the system quality.

Thus, the law of negation of the negation can be
stated mathematically as follows: if a system trans-
forms from one quality state to another quality state,
then the law of negation of the negation has the follow-
ing characteristic: the target vector for the next quality
system contains some elements from the target vector
for the previous quality system, but some elements are
possibly changed their values from one stage to an-
other.

Let us remark that taking into account the above
discussion about the law of transition from quantity to
quality, and knowing the opposites for each quality
state of the system, we can calculate values of the target
vector’s elements for any quality. Therefore, it is pos-
sible to define new and repetitive target vectors of the
qualitative state of the system, describing the negotia-
tion and negotiation of the negotiation of the previous
qualities by the new quality of the system.

To demonstrate the case when the law of negation
of the negation for specific types of movement doesn't
work, we can use the cyclic function (2) as was done in
Figure 3.

for Si > 0, Si € (0,1],

Conclusion

Thus, in the paper at hand we proposed the math-
ematical models to describe the philosophy of Hegel’s
laws. These models can be used for the numerical anal-
ysis of the dialectical processes in the virtual world, for
instance, in the world of digital twins of a man. More-
over, these models can be applied to create computer
games. Scenarios of such games can take into account
the change of socio-economic formations. Further, in
future the proposed mathematical models can be im-
proved, complicated and supplemented for more realis-
tic description of the real world. In our opinion, the pro-
posed mathematical models of the virtual world, for ex-
ample, changing in qualitative state of political and
economic processes, can describe the obvious regulari-
ties in reality. The research results of the control for the
opposites can be applied to society management and es-
timation of how well the real development vector ap-
proximates the vector of plans.
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Abstract

A retrospective study was conducted to evaluate the efficacy and safety of early enteral feeding for a patient
who underwent a gastrointestinal anastomosis for various reasons. The results of the study were based on a com-
parison of two groups of patients that differed in the timing of the beginning of enteral nutrition.

Keywords: Enteral feeding, gastrointestinal anastomosis

Introduction. An adequate nutrition regimen has
so far been one of the major concerns in postoperative
care. Traditional management consist of no oral feeding
over several days after operation before restore bowel
function [17]. Despite its clinical benefits, early oral
nutrition after different types of gastrointestinal anasto-
mosis is not widely implemented because of concerns
about tolerability and safety. There is the traditional be-
lief that the early enteral nutrition of the patients who
underwent intestinal resection and anastomosis can be
dangerous and may cause such life-threatening compli-
cation as leakage [19].

For a long time it was believed that fasting after
intestinal surgery played a protective role at the site of
the anastomosis, while some researchers consider that
this hypothesis is not based on scientific evidence and
is not justified, since about 2 liters of secretion enter the
gastrointestinal tract daily, which pass through the
anastomosis without damaging it, and, on the contrary,
have demonstrated many advantages, such as improved
wound healing, prevention of intestinal villous atrophy
and reduction in surgical infection [1, 2, 7, 13].

A meta-analysis and systematic review of 11
studies, which included medical records of 837 pa-
tients, showed that prolonged fasting of patients after
gastrointestinal surgery is not useful and the beginning
of early enteral nutrition is more beneficial [10]. Sugita
[16] found that enteric bacteria and endotoxins are
prone to translocation if patients fast too long postoper-
atively [16].

Recently numerous studies have reported that giv-
ing enteral feeding to patients at an early stage follow-
ing surgery was well tolerated and had many others
positive effects that included: rapid restoration of the
integrity of the digestive tract, prevention of atrophy of
the intestinal mucosa, stimulation of intestinal motility,
reduction of stasis; immunologic enhancement,
reduction in the incidence of infectious complications;
enhances rehabilitation, reduces the length of hospital
stay; reduction of morbidity and mortality [2, 3, 4, 5, 6,
8,9, 11, 12, 13, 14, 15, 18].

Materials and methods. Between 2015 — 2019 a
57 patients underwent surgery with gastrointestinal
(GI) anastomosis for various reasons and they were di-
vided consecutively to early feeding group (EFG) and
late feeding group (LFG). The patients were selected
from all the participants who underwent a different gas-
trointestinal tract anastomosis regardless of whether it
was an elective or emergency surgery. The inclusion
criteria in the current study were any history of surgery
involving anastomosis from the esophagus to the rec-
tum.

Most common reasons for different types of gas-
trointestinal anastomosis were: intestinal obstruction
due to adhesion band with irreversible ischemia, stran-
gulated hernia with damaged intestine, invagination,
mesenteric thrombosis with gangrene, bezoar-induced
small bowel obstruction, gallstone ileus, colostomy clo-
sure, Crohn’s disease, neoplasia, varices bleeding in
liver cirrhosis patients. All patients who underwent gas-
trointestinal anastomosis as elective or emergency were
included in the study.

Most of operations were including bowel resection
with primary anastomosis (39 cases), colostomy clo-
sure (4 cases), esophagus transection with esophago-
esophago circular stapler anastomosis (14 cases).

The number of emergency surgeries was 15 cases
in patients with EFG (55.5%) and 17 cases in patients
with LFG (56.6%), which indicated no statistically sig-
nificant difference (P = 0.076).

The early feeding group (n = 27) began fluids on
the first postoperative day while the late feeding groupe
(n = 30) was managed in the traditional nutritional
regimen. Surgical outcomes, including mortality, the
incidences of postoperative complications (such as
wound infections, anastomosis leakage, intraabdominal
abscesses, peritonitis, pleural effusion, pneumonia,
sepsis), length of hospital stay, postoperative readmis-
sions, and reoperation rates were compared between
two groups.

Considering that postoperative ileus is resolved
within a few days, we tried to accelerate this process by
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early removal of the nasogastric tube, that reduce fluid
and electrolytes loss and carefully initiated a fluid diet
on the first day after surgery in EFG.

The EFG group included patients with early feed-
ing after surgery, where the diet initiated by liquids
within 24 h after surgery and progressed to soft blended
diet (after 48 h). Then the soft blended diet was re-
placed by a normal diet in case tolerance was desirable.
The patients went fasting in case there were symptoms
of intolerance including vomiting, abdominal pain or
distention after starting the diet.

The clinical characteristics of the two groups were
described through statistical measures such as central
tendency and frequency distribution.

Qualitative variables were compared through Chi-
square test or Fisher's exact test. The quantitative vari-
ables in the two groups involved t-test and Mann—-Whit-
ney test. In all calculations, P > 0.05 was considered the
significance level.

Results.

Of 57 patients in this study, there were 11 males
(40.7%) and 16 females (59.3%) for EFG with an aver-
age age of 43.7 + 18.9 years. Moreover, there were 13
males (43.3%) and 17 females (56.7%) for LFG with
an average age of 44.8 + 13.6 years.

The mean time of first enteral feeding in the EFG
was 1,5+ 0,5 days and it was 5,8 + 0,7 days in the LFG.

The majority 25 (92,5%) of the patients that
started on an early enteral feeding (water or other lig-
uids) on the 1% day after the surgery responded well.
Only two (7,4%) patients of EFG continued fasting be-
cause they had symptoms of intolerance including
vomiting, distention or abdominal pain after starting the
diet.

In the current study we found that patients with
early enteral nutrition started had earlier return of
bowel function. We achieved earlier ileus resolution
which was manifested by early activation of intestinal
function (start of bowel sounds, movements, gas pass-
ing and defecation). The average first time bowel
sounds auscultation was 1,8 + 0.5 days in EFG and 3,2
+ 1.1 days in LFG. The time to passage of flatus (2,3 +
0.6 days vs 4,2 £ 1.2 days), and defecation (3,2 + 1.6 vs
4.8 + 1.2 days) were significantly faster in EFG (p >
0,05).

We found that the frequency of wound infection
was in statistically significant correlation with elective
or emergency surgery and with systemic comorbidities.
In fact, emergency surgery and systemic comorbidities
(such as liver cirrhosis on a scale B,C Child-Pugh, obe-
sity, diabetes mellitus and other) significantly increased
the risk of complications.

In our study postoperative complications occurred
in 11 (19,2%) patients. The wound complications were
the most common and developed in 9 (15,7%) patients.
There was a 4 (14,8%) rate in the EFG compared to 7
(23,3%) in the LFG of general surgical complications
with a significant statistical difference; among these
complications wound infections predominated in both
groups.

Anastomotic leakage was developed in two cases
(6,6%) in LFG that underwent several re-operations
and one patient died because of intra-abdominal septic

complication. Anastomosis leakage were not seen in
early feeding group.

We observed one case (3,3%) of early post-opera-
tive adhesive intestinal obstruction in LFG and this pa-
tient was reoperated.

Other non-infectious complications included
right-sided pleural effusion in 3 (10%) patients with
liver cirrhosis from the LFG, which were removed by
pleural punctures under ultrasonography and pneumo-
nia in one patient, that was resolved under conservative
treatment.

The average length of hospital stay in EFG was
significantly less 8 + 0,7, than in LFG 12 + 0.8
(p>0,05).

Thus, our study confirmed the safety and feasibil-
ity of early enteral nutrition for patients with various
types of gastrointestinal anastomoses.

Conclusions.

1. Early initiation of enteral feeding following Gl
tract anastomosis based on the results of this study was
not associated with an increase in the incidence of gas-
trointestinal complications such as anastomotic leakage
and other complications.

2. Early enteral feeding is safe, good tolerated by
the majority of patients undergoing Gl anastomosis and
associated with clinical benefits, including fast GI func-
tion recovery, postoperative complications reduction
and shorten hospital stay.
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CTAH JE®OPMANINAHOI 3JATHOCTI EPUTPOLIUTIB Y XBOPUX HA MIENTUYHY
BUPA3KY LITYHKA TA IBAHAJIISITUIIAJIOl KHIIKH Y TIOCHAHHI 3 METABOJITYHUM
CHHJIPOMOM
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BI[H3Y «bykoguncvoKuti 0epacaguuti MeOudnull yHigepcumemy
Kagheopa enympiuinvoi meouyunu ma ingpexyitinux xeopoo

Abstract
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We found changes in the rheological properties of erythrocytes in patients with PVS and duodenum with the
presence of MS, in particular, a decrease in the ability to deform, increased VVE can significantly affect the state
of microcirculation in PVS and duodenum. Changes in the properties of erythrocytes, in turn, lead to increased
destruction with the release of procoagulation factors into the blood, slowing down the blood flow as a result, the
formation of microthrombi in small vessels of the stomach and duodenum.

Anomauin

Buseneni namu 3minu peonoeiunux enacmusocmeil epumpoyumia y xeopux na I1BLL ma JJIIK 3 nasenicmio
MC, 30xpema, 3meHuenHa 30amuocmi 00 degpopmayii, niosuwennsa BBE mooice cymmesum yuHom niusamiu Ha
cman mikpoyupkyasyii npu IIBIL ma JJIIK. 3minu enacmusocmeil epumpoyumis, y 800 yepey, npu3eo0sms 00
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niOCUNEeH020 iX PYIHYBAHHSA 3 BUXO00M Y KPO8 NPOKOA2YIAYIUHUX (PAKMOPI8, CNOGiNbHEHHA 8HACTIOOK Yb020 NO-
MOKY KpO8i, YMBOPEeHHs MIKpOmMpomOie y OpiOHUX CYOUHAX WTYHKA MA 08AHAOYAMUNANLOL KUWUKU.

Keywords: erythrocyte deformation capacity, peptic gastric ulcer, duodenum, metabolic syndrome.
Knrouosi croea: oeghopmayiiina 30amuicms epumpoyumis, NenMudHa 6UPA3KaA WIYHKA, 08AHAOYIMUNALA

KUWKA, MemaboaiyHull CUHOPOM.

AKTyaabHicTh TeMH. Bigomo, 1o giamerp epur-
pouura WpHONMM3HO B 2 pa3u TEPEBHUILYE IIPOCBIT
Kamuipa. Y CHIy ObOro HacaXX epUTPOIMTa depes
MIKPOIIMPKYJIATOPHE PYCIO MOMJIMBHHA TUIBKH TIPU
3MiHi ftoro 00'emHO1 KOHiryparii
[2]. Po3paxyHKH MTOKa3yIOTh, IO SKIIO 6 EPUTPOITUT HE
0yB 3matHHit 10 aedopmartii, To kpoB 3 Ht 65% mepe-
TBOpHMIIAcs O y IMiJIbHE TOMOT€HHE OCBITY 1 B mepude-
PUYHHX BiJJIIaX KPOBOHOCHOT CUCTEMH HacTymuia 0
MOBHA 3yMHMHKa KpoBoTouy [3]. OmHak 3aBAsSKU 34aT-
HOCTI €pUTPOLMUTIB MiHATH CBOIO (hopMy 1 mpHcTOCcO-
BYBAaTHCS J0 YMOB 30BHIIIHBOTO CEPEIOBHIIA IIUPKY-
TSI KPOBI HEe MPUIHHSIETHCS HaBiTh pu Ht 95-100%
[1,6]. OnmHak, mia3Ma B HioMy Moxe OyTH BimHeceHa
J0 PO3pANy «HBIOTOHIBCHKMX» pimuH. 1i B'S3KicTH
BITHOCHO CTablIbHA B Pi3HMX Bigaijlax KPOBOHOCHOI
CHCTEMH i B OCHOBHOMY BH3HAYA€THCS KOHIICHTPALIIEIO
roOymniHiB. Cepex OCTaHHIX OCHOBHE 3HAYCHHS Mae
¢iopunoren. Bigomo, mo BunaneHHs (GiOpHHOTeHY
3HWXKY€E B's3KicTh 1wasmMu Ha 20%, TOMy B'S3KICTh
YTBOPIOETHCSI CUPOBATKH HAOJMIKAETHCS JI0 B'SI3KOCTI
BOJU. Y HOPMI B'SI3KICTh TUTa3MH CTAHOBHUTDH OJTU3BKO 2
OTH.  Of. Ile npubmmswo ' /  isua-
CTHHY TOT'O BHYTPIIIHBOTO OTOPY, KU PO3BUBAETHCS
IIUIBHOT KPOB'I0 Y BEHO3HOMY BIJILTI MIKPOIIMPKYJIS-
mii. TuM He MeHII TIa3Ma poOWTH JOCHTH 3HAYHMH
BIUIHB Ha nepudepuaHUN KPOBOTIK.
VY kamigsgpax B'SI3KICTh KPOBI 3HIDKYETHCS BJBidUi B
MOPIBHSAHHI 3 TPOKCUMAIFHIMH 1 IUCTAEHUMHE CYIH-
Hamu Ounbuioro aiamerpa. Takuii «IpoJiarcy B'sI3KOCTI
MOB'SI3aHUH 3 OCHOBHM OPIEHTAIE€I0 EPUTPOLHUTIB Y
By3bKOMY Kaniusipi. [Ina3sma npu npomMy BIATICHSETBCS
Ha nepudepito, A0 CTIHKH CyIAWHH. BOHA CIyXHTh
«3Ma3KoI0», sika 3a0e31edye KOB3aHHS JaHIIF0KKa (hop-
MEHHX CJIEMCHTIB KPOBi 3 MiHIMaJIbHUM TepTIM [4,6].

Lleit mexaHi3M (YHKIIOHY€E TUIBKU TIPH HOPMaJIb-
HOMY OinKOBOMY CKiaji Turasmu. [TigBuIeHHS piBHS
¢iOpuHOTEHY 200 OYIB-IKOTO IHIIOTO TIO0YIIHY HpH-
3BOJUTH A0 YTPYAHEHHS KalllIIPHOTO KPOBOTOKY, Ya-
COM KPHUTHYHOTO Xapaktepy. Tak, MieJoMHa XBOpooba,
MakporioOyiiHemis BampaeHcTpema i nesiki Komare-
HO3HM CYNPOBOKYIOTHCS HaMIPHOIO TIPOAYKIIIEIO iMy-
HOTJIOOYMiHIB. B'SI3KiCTh MJIa3MM NpU LILOMY ITiJBH-
LIYETHCSI BIIHOCHO HOPMAaJILHOTO piBHS B 2-3 pazu. Y
KJIHIYHI{ KapTUHI HOYWHAIOTH NTEPEBAKATH CUMIITOMHU
Ba)XKHX PO3JIa/1iB MIKpOLUPKYJISLIi: 3HIKEHHS 30py 1
CIIyXy, COHJIMBICTh, aJiHaMisi, TOJOBHUHU OuIb, mape-
cTe3ii, KPOBOTOUHMBICTH CITM30BUX 000710HOK [2,5]. ITo-
PYLICHHS TaHWUX 3MiH OpraHi3My MPU3BOIMTH IO PO-
3BUTKY MOPYLICHHS MIKPOLMPKYJSILIT pyciia 3 TIoNallb-
UM PO3BUTKOM IIENTHYHOI BUpa3KH LLTyHKa Ta
IBaHanusgTrnanol kumku [1,3].

Mera. OninuTtu ctad aegopMadbeTsHOCTI epUTpo-
IUTIB Ta B’SI3KOCTI XBOPUX Ha MENTHYHY BHUPA3Ky
LUTyHKa Ta JBAaHAIUATHIANOI KHUIIKH y MOEIHAHOMY
nepediry 3 MeTaboIiYHUM CHHIPOMOM.

Meroau obOcrexxeHHA. Mopdo-pyHKIiOHANbHI
BJIACTHBOCTI €PUTPOIMTIB BH3HAYAIN 32 JJONOMOTOIO
GUTBTpamiiHUX METOJIB: 1HIACKC JePOopMadeTbHOCTI
epurporutiB (IIE) - 3a meromom C.Tannert, V. Lux y
monudikarii M.FO Komomoiirst, B.M. XomopoBcbkoro
[2, 5], BiZHOCHY B'A3KiCTh €PUTPOIMTAPHOI CYCIIEH3il
(BBEC) 3a merogom O.®.ITupororoi, B./.Ixopmxu-
kist B Moauikarnii 3./0.@emoporoi, M.O.KoTtoBmmiko-
Boi [4].

PesyabTaTn 0o6cTeskeHHsi. EtanoM Hamoro mo-
CNI/DKEHHSI CTajO0 BCTAHOBJCHHS pOJi IMOpYLIEHb
CTPYKTYpPHO-(DYHKI[IOHAJILHOTO CTaHy €PHUTPOLHUTIB Y
BunukHeHHi [IBII Ta ATTK npu MC. [lani pe3yabTatu
npezacTasieHi y Tadi. 1 ta Ha puc. 1.

Tabmums 1

CtpyKkTypHO-(DYHKIIOHATBHI BIACTUBOCTI Y XBOPHX 3 MIENTHYHO BUPA3KOIO MIUTYHKA Ta JBaHAIIATHIIAIOT
KHIITKY 32 HAsABHICTIO METa0O0IIYHOTO CHHAPOMY

I'pymu o0CcTeKESHUX
Hpascraao soponi | XPOP1Ha nemmany mi- 7108 F8 ERERELY FEREERY
TTokazunkn b oco6nﬂ P pasKy ILIYyHKa T4 JiBa- 101 IZI/IH.IKI/I fIOC H;[Eg'l' 3 Me-
HaIATANAIO] KUIIKU . A
(rpyma 1) Ta0OIIYHIM CHHAPOMOM
e (rpyna 2) ;
(n ) (n = 20) (rpyma 3)
(n=30)
i‘gfli‘;‘(’)umﬁ(b(‘;z;‘afse“"‘*°°T‘ 57,5343,55 47,95+1,66* 43 4841 ,20%/**
BimHOCHA B’SI3KICTH €pHUTPO-
X + + * + sk /ksk
wHTapHoi cycriensi, (y.0) 1,21+0,17 1,62+0,08 2,06+0,09%*/

* -nocToBipHicTh BigMiHHOCTE#H (p<0,05) Mixk nmokasHukamu B 1-iif Ta 2-iit, 1-iif Ta 3-iit rpynax;

IMpumitka.

- JocToBipHicTh BinMminHOcTeH (p<0,05) Mixk MOKa3HUKaMu B 2-ilf Ta 3-iif rpymax;


http://ua-referat.com/%D0%A0%D0%BE%D0%B7%D1%80%D0%B0%D1%85%D1%83%D0%BD%D0%BA%D0%B8
http://ua-referat.com/%D0%A2%D0%BE%D0%B3%D0%BE
http://ua-referat.com/%D0%9A%D0%B0%D0%BF%D1%96%D0%BB%D1%8F%D1%80%D0%B8
http://ua-referat.com/%D0%A2%D0%B0%D0%BA%D0%B8%D0%B9
http://ua-referat.com/%D0%9C%D1%96%D1%94%D0%BB%D0%BE%D0%BC%D0%BD%D0%B0_%D1%85%D0%B2%D0%BE%D1%80%D0%BE%D0%B1%D0%B0
http://ua-referat.com/%D0%93%D0%BE%D0%BB%D0%BE%D0%B2%D0%BD%D0%B8%D0%B9_%D0%B1%D1%96%D0%BB%D1%8C
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Sk cBiguarh jAaHi, HaBeaeHl y Tabm. 1, y XBopux
ma [IBII Ta AIIK cmocrepiraeThCst 3MEHIICHHS 1H-
nekcy nedopmabeabHOCTI epuTporuTiB (Ha 16,74% -y
2-i1 tpymi, Ha 24,44% - y 3-it rpymi) Ha QoHi 3011b-
HIEHHS KO(IIIEHTY B’SI3KOCTI €pUTPOLUTAPHOI Cyc-
nen3ii (Ha 33,88% Ta 34,99% BignosinHO). Cro-
crepiraersest 3meHmieHns [JIE na 12,34% ta BBEC Ha

21,36% y xBopux Ha [1BIII ta AT1K i3 MC y nopiBHsHI
i3 xBopumu Ha [IBII ta AIIK 6e3 MC. Otrxe, Ha-
siBHICTh MC 13 OCHOBHOIO MATOJIOTI€I0 CYIPOBO/I-
KY€EThCsI JocTOBIpHUM 3MeHIeHHsM [JIE Ta 30inbmen-
usam BBEC (puc. 2).

60 - A DIIpakTHYHO
* [k anopoBi
50 -
40
BXBopi Ha
30 */ \ MBI Ta AIK
20
10 ’/ DXBopi Ha
MBI Ta OIK,
MOEAHAHOI 3
0 MC
IAE
2,5 1 *[x* OlpakTH4YHO
3/0pOBi
2 | * oco6u
1,5 BXgopi Ha
NBHI Ta AIK
1
/ OXBopi Ha
0,5 - MBI ta MK
i3 MC
0 -

BBEC

Puc. 2 Inoexc oegpopmadenvnocmi epumpoyumie (I/IE), éionocna 6’a3kicms epumpoyumapHoi cycnensii
(BBEC), npu nenmuuniii upa3zyi wijiynKa ma 086anaoyamunanoi KuuiKu, NOCOHaHol 3 MemadoaiuHum cun-
opomom

Tpumimxka. *-

docmosipuicmo giominnocmett (p<0,05) mixc nokasnuxamu 6 1-itt ma 2-iu, 1-iti ma

3-iti epynax;

** - docmosipuicmo giominnocmetl (p<0,05) mixc noxazuuxamu 8 2-iti ma 3-iii epynax

3HayHe TOPYIIEHHS CTPYKTYypHO-(YHKIIIOHAb-
HHX BJIACTUBOCTEW EPUTPOLUTIB, 30KpeMa 3MEHIIICHHS
1x neopmMabeIbHOCTI, 1110, B CBOO YEPIy, MPU3BOIUTH
JIO TIOCUJICHOTO PYHHYBaHHSI epUTPOLIMTIB 3 BUXOJIOM B
KPOB NPOKOAryJIsiiiHuX GakTopiB, COBIILHEHHS BHA-
CJIIZIOK LIOTO TOKY KPOBi, YTBOPEHHS MIKPOTPOMOIB B
JIpiOHMX CyAMHAX IUIYHKa Ta JBaHAIIATHIIATION
KHIIKH.

CytreBuil BMB Ha nporpecysanHs [IBII Ta
JAIIK i3 MC BHABISAIOTH MOPYIIEHHS MiKPOLIUPKYJISIIIi,
0 00YMOBIICHO 3MiHAMHU PEOJIOTIYHUX BIIACTHBOCTEH

KPOBI IPH IIMX 3aXBOPIOBAHHSIX, OPYIICHHSIM HOpMa-
JILHOTO CTPYKTYPYBaHHS KPOBOTOKY, AncCOanaHCOM B
peryJIALii arperaTHOro CTany Kposi [6].

[Tpu oTprMaHuX JaHuX, y rpyimi xBopux Ha [TBII
ta ATIK, IJE Bummii y nmopiBHAHHI 3 TPyIOI0 XBOPUX
ua [1BII ta ATIK i3 MC na 12,32%, 1110 CBiTYUTH PO
3MEHIIICHHS 3JaTHOCTI 10 JeopMallii EpUTPOITUTIB Ta
pobuthk MikpormpKyssnito nuryaka ta AIK gayTnmsi-
IIOI0 JIO OPYLIEHb T'eMOINHAMIKH.

Bognouac, crioctepiraetbes ninsumienHas BBE y
rpymi xsopux Ha [IBI ta AIIK 3 MC Ha 21,36% y mo-
piBHsHI 3 xBopumu Ha [IBIII ta JIITK 6e3 MC.



International independent scientific journal Ne16/2020

25

BucHoBok. BusiBneHi Hamu 3MiHH pEOJIOTIYHUX
BJIACTUBOCTEH epuTpounTiB y xBopux Ha [IBII Ta
JIIK 3 nasBHicTio MC, 30Kpema, 3MCHIICHHS 31aT-
HocTi 70 aedopmariii, migsumendss BBE moxe cyt-
TEBMM YMHOM BIUIMBATH HA CTaH MIKPOLMPKYJISLIT pH
MBI Ta AIIK. 3MiHM BIAaCTUBOCTEH EPUTPOLMTIB, Y
CBOIO Uepry, MPHU3BOAATH [0 MiJCHIEHOTO iX pyHHY-
BaHHS 3 BUXOJIOM Y KPOB IPOKOATYJISIIIHHUX (haKTOPIB,
CHOBUTPHEHHSI BHACHIJIOK IIBOTO TOTOKY KPOBi, YTBO-
peHHsI MiKpOTpOMOIB y ApiOHUX CyAWHAX MUTyHKA Ta
JIBAaHAIIATAIIANIO] KUIIIKH.
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DAILY PROFILE OF EXTERNAL BREATH PARAMETERS IN DEVOPMENT OF STAGNANT
EVENTS IN THE LUNG

Zaslavskaya R.

Institute of space research the russian academy of Sciences, Moscow, Russia, 117997

CYTOYHBIN TPO®UJIb IAPAMETPOB BHEIIIHEI' O JIBIXAHUSI IIPU PA3BUTUU
3ACTOMHBIX IBJEHUM B JETKUX

3acaaBckas P.M.

Hncemumym xocmuueckux uccaedosanuti pau, Mockea, Poccus, 117997

Abstract

Functional and anatomical relations in bronchopulmonary and cardiovascular systems in norm and pathol-

ogy were investigated not enough in chronobiological aspect. Take into account information about state of exter-
nal breath function in attitude of pulmonary hemodynamics it is importance to investigation daily dynamics of
external breath parameters in pathology of cardiovascular system. In this work there were presentation original
authors data about of daily profile of external breath parameters in 84 patients from17 to 69 age old. Among them
there were 59 patients suffering from heart valve diseases with cardiac insufficiency and 25 patients with cardio-
sclerosis. Receiving data demonstrated different variants daily profiles of investigated parameters in norm and
patients with valve heart diseases and cardiosclerosis, suffering from cardiac insufficiency.

AnHomayusn

@yHKL;MOHaJZbele U aHamomuvyecKkue 63aumMoOmHOUeHUA 6p0Hx0ﬂé20HH011 u cepaeqno-cocyducmoﬁ cucmem
6 HopMme u namojiocuu 6 xp0H06M0ﬂ02MLleCK0M acnekme u3y4ensvl HeodoCmamoyHo. Yuumuoléas qubopmamueyocmza
COCMOAHUA ¢yHKl4uu BHewHe20 ObIXAHUSL 8 OMHOUEHUU MAL020 Kpyea Kp06006de€Hu}l, npedcmaeﬂﬂemc;z akmy-
ANIbHBIM UCCIIE00B8AHUE cymotmozl OUHAMUKU napamempoe eHeutneco ObIXAHUS npu namojiocuu cepdewo—cocydu-
Ccmoii cucmemul. Bpa60me U3JI0JCEHBL OPUCUHATIbHbLE Mamepudaibl asmopa upykoeodwvzblx €10 KOJJIeEKmuUe06 uc-
cnedosamenell nO U3YHEeHUIO CYMOYHO20 NPOPUIs nokazamenel QyHKYuu sHeutne2o ovixanus y 84 6onvHbIX ¢ He-
00CcmamouHocmuvio Kpogoobpawenus 6 éo3pacme om 17 0o 69 nem. Cpedu nux 6vi10 59 nayuenmos ¢ CuHOpoOMOM
cepOeyHoll HeOOCMAamoYHOCMU HA NOYEe NOPOKO8 cepoya peMamuieckoll smuoaocuu u 25 obcredyemvix ¢ ame-
POCKIepOMU4ecKUM U NOCMUHQAPKMHbIM KAPOUOCKIEPO30M. anHble KPYeroCYmOYH020 UHCMPYMEHMAIbHO2O0
uccneoo8anus napamvempoe 6Heluneco ObIXAHUS NO360NUNU ycmarnoeums pasiudus CymodHbvlx npoqbuﬂeﬁ usydae-
MbIX nokasameinei y 300po8bix U OOAbHBIX NOPOKAMU Cepoya U KapOUOCKIEPO3OM C CepOeyHOU HedOCAmo4HO-
CMbI0 PA3HBIX CIMAOUIL.

Keywords: external breath, daily profile , valve heart diseases, cardiosclerosis, cardiac insufficiency, pneu-
motachometry, spirography, picfloumetry.
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Knirouesvie cnosa: cymounviii npogunn, sneuiee ovixauue, NOPoKU cepoyd, KapoOuockiepos, cepoeunas He-
00CMAmMoOYHOCMb, NHEGMOMAXOMEMPUsL, CRUPOcPaApuUst, RUKGIOYyMempusL.

Hanuumne TecHOW aHATOMHUYECKOH U (DYHKIIHO-
HaJIbHOM B3aMMOCBSI3M OpOHXOJIErOYHOrO ammapara ¢
CEepACYHO-COCYANCTON CHCTEMOW SIBISIETCS OCHOBa-
HHUEM JUIsl TIOJTy4eHHs: MH(QOpMalui O COCTOSHUN Ma-
JIOTO Kpyra KpOBOOOpAIeHHs, UCTIONb3Ysl B KauecTBE
METOANYECKOro IpuéMa HCCleoBaHUE (QYHKINU
BHemHero gpixanus ( H.M.Myxopmsamos, 1976;
A.T'.lem0o0, 1966; A.M.lamup, 1973 u ap.). Hecmotps
Ha ToApoOHOE U3ydeHHEe TaHHOH MpoOIeMbl, (yHKIIH-
OHAJIPHOE COCTOSIHUE ATHUX B3aMMOOTHOILICHUH B XpO-
HOOHMOJIOTHYECKOM aCIeKTe HCCIIEI0OBAHO HEJ0CTa-
TO4HO. BMecTe ¢ TeM 3TO HalpaBJIEHUE UCCIIEJOBAHUM
JOJDKHO IO3BOJIMTH IMOJIYYUTH I/IH(I)OpMaI_[I/IIO O OUHa-
MHYHOCTH KPOBEHAIIOJIHEHHUS JIETKUX B TEUYCHUE CYTOK
B HOpME, IaTOJIOTUU U KOCMOCE.

OTO 11acT BO3MOXHOCTH OIPENENUTH CTEleHb
pHICKa Pa3BUTHS CEPIICIHON aCTMBI U OTEKA JIETKHX TIPH
3a00JIEBaHMAX CEPIEUYHO-COCYAUCTON CHCTEMBI, BeIy-
IIUX K OCTPO JIEBOXKEITY JOYKOBOH HEIOCTATOUHOCTH B
TO WJIM MHOE BpeMs cyTOK. M3BecTHO, 4TO cepaedHas
HEJIOCTAaTOYHOCTH NPEXKJIE BCETO MPOSBIIAETCS 3aCTOEM
KPOBH B BEHO3HOH 4aCTH Majoro Kpyra KpoBooopare-
HUs. 3acToifHble JNETKUE CTaHOBATCSA Ooyiee pPUTHI-
HbeIMH. HapylieHnne GyHKIMN BHELIHETO JbIXaHHS MPU
9TOM TMOABJIACTCA 4YaCTO paHbLOIC, YEM )KaJ'[O6I>I Ha
OJIBIIIIKY .

MerTopl 1 MaTepuabl.

B nacrosmeit pabore m3y4anu CyTOUHBIH IpoO-
¢une mokazateneld (QYHKIMHM BHELIHETO JIBIXaHUS
(®BJ) ¢ momomsio crimporpaduy, THEBMOTaXOMET-
pur M THKGIOyMeTpuH. BRIOOp AaHHBIX MeToaHWdYe-
CKHX TIpUEMOB OBLT 00YCIIOBJIICH UX JOCTaTOYHON HH-
(hopMaTHBHOCTBHI0, HEOOPEMEHUTEIHHOCTHIO, BOZMOXK-
HOCTBIO MHOI'OKpaTHBIX I/ICCJ'ICIIOBaHI/Iﬁ B TCUCHHUC
CYTOK, 4TO 00€CIe4rBaeT 0O bEKTUBHOCTD MOJy4aeMOi
uH(popMaLnU ¢ BO3BMOXKHOCTBIO €€ THIATENILHOTO aHa-
mu3a. [lomydeHHble AbIXaTenbHble O0BEMBI IPHHATO
BBIpaXKaTh B 3-X CUCTEMAaX N3MEPEHUSI.

1.Ilpn Temmeparype M JaBIEHUH OKpY>Karolleh
Cpenbl, TP MTOJTHOM HACHIIICHUH ra3a BOJISHBIMH Ia-
pamu, kortopoe obOo3Hagaetcs ATPS (Ambient
Temperature a.Pressure Saturated)-enmuumHa nEroy-
HOTro 00BEMa 63 MOTPaBOK.

2 IIpu Temmeparype 0, naBnerann 760 MM pT. CT. U
CyXOM, T.e. 03 BOISIHBIX ITapoB, Ta3e, YT0 0003HAYAET
craugaptabie ycnosus-STPD ( Standard Temperature
a.Pressure , Dry).

3. Ilpu t=37, dpakruueckoM atMochepHOM aaBiic-
HUM W HACBHIINEHUH BOAsSHbIMU mapamu-BTPS (Body
Temperature a. Pressure Saturated with water vapor).
Takum o0Opasom, 00BEM Taza, ompenensieMblii TpH
ATPS, 6bu1 puBeneH k BTPS u x STPD. INockonbky
BBIJIbIXaeMbIi 00BEM ra3a yMEHBIIACTCS ITPU OXJIAXKIE-
HHUH M KOH/ACHCAIIH YaCTH BOJSHBIX NApOB, 00BEMHBIC
BEJINYMHBI IPUBOJIMIIN K YCIOBHUSM NPEOBIBAHMS ra3a B
opraausMe - k BTPS, xak k cucreme, maromeit mpea-
CTaBJIeHHE 00 HWCTHMHHBIX BenuumHax. K ycrmoBusm
BTPS 6butu npuBeaersl 00beM npixanusi(O/[]), MuHyT-
HbI 00beM apixaHuss(MO/), Ku3HeHHAS €eMKOCTB JIeT-
kux( JKEJI),makcumasnbHasi BEHTWISALUS  JIETKHX

(MBJI), k STPD — norpeboenue krciopoaa B 1 MuH
(T1O3). BeinosiHeHUE BhIIIEYKa3aHHBIX MTONIPABOK 0051~
3aTeNIbHO, IOCKOJIBKY, B COOTBETCTBHUH C MEXyHapO-
HBIMH TIpaBHJIaMH, BCE HEOOXOAMMBIE JJIsl OLIEHKH pe-
3yJIbTaTOB CIIMPOTpa(UUECKUX IOKa3aTesied NpHuBe-
JICHBI K YKa3aHHBIM CTaHAAPTHBIM yCIOBHSM.

[Ipn m3y4yeHHH CyTOYHON AMHAMHUKH ITOKa3aTe-
sert ®BJI 3a UcXOAHBIN ypOBEHb OTCUETA IPUHUMATH
CPEIHIOI0 BEJIMYMHY H3Yy4aeMbIX TapaMeTPOB B 7 4acOB
yTpa, B yCIOBHUSIX OCHOBHOTO OOMEHa, C KOTOPBIM CPaB-
HUBAJIM COOTBETCTBYIOIINE MapaMeTpsl B 12, 22 u B 2
yaca HO4YH. JIOCTOBEpHBIMU CUMTAIIN PA3IU4Us MEKIY
TMOKa3aTeIIMU B YKa3aHHBIC YacCbl CYTOK C MCXOJHBIM
ypoBHeM B 7 4acoB yTpa npu P< 0,05.

J1nist BBISICHEHHSI 3aBUCHMOCTH U3MEHEHHH CyTOY-
Horo npoduis napamerpoB @B/ ot craguu HenocTa-
TOYHOCTH KPOBOOOPAIIEHHS 1 €€ 3THOIOTHUH OOJbHBIE
OBUTH pa3/eNieHbl Ha CIIEAYIONIHE TPyIbI. [1aruenTs! ¢
MIOPOKaMH CepAlla PEeBMaTHIECKOW ITHOJIOTHU COCTa-
B 4 rpymmsl. B 1-10 Bonun 18 60npHBIX ¢ HEOCTa-
TouHOCTHIO KpoBooOpamenus (HK) 1-if crenenn, 2-1o -
¢ HK 2-#i «A» cT. coctaBriu 17 60bHBIX, B 3-10 - ¢ HK
2-i1 «b» crenenu Bouutn 14 manuenTos, 4-r0-¢ HK 3-i1
crenienn cocraBuwian 10 OGombHbIX. Cpenu OOJMBHBIX
NOCTHH(APKTHBIM ¥ aTEPOCKIIEPOTUYECKHM Kapauo-
CKJIEPO30M OBUTH BBIICJIEHBI 2 TPYIIIHI (COTTIACHO Kilac-
cudukamun NYHA). 1-10 cocraBiim 10 manueHToB ¢
cepaeuyHoil HepocTaToyHOCThIO 1-T0 DK, 2-10 — ¢ HK
2-ro OK cocraBmnm 15 60onpHBIX. Y 12 00ciemyeMbix
C KapJHOCKJICpO30M HMMella MECTO TMINEePTOHHYECKas
6one3np. Cpemu HUX 2-5 CTafusl oT™Medanach y 8, 3-s
cramus - y 4-x 6ompHBIX. [TocTHH(papKTHBIN Kapano-
CKJIepO3 BBIABIICH Y § mammeHToB. Beero Opumn 00cite-
noBaHbl 84 OONBHBIX B Bo3pacTe oT 17 1o 69 ner ¢ He-
JIOCTaTOYHOCTBIO KPOBOOOpAIICHUS, CPeAnd KOTOPBIX
obuto 40 sxeHmH u 44 MyxuuH. KoHTposbHYIO
IpymIy cOCTaBUIX 67 310pOBBIX JIMII B Bo3pacTe oT 18
110 62-x net. KonmnyecTBo MPOBEIEHHBIX UCCIEI0OBAaHUI
napameTpoB ®BJI cocraBuno 3696. B nens nposene-
HUSI XpPOHOOMOJIOTUYECKOTO UCCIIEJOBAaHMS BCE JIeKap-
CTBEHHBIC NpeTapaTbl ObUIM OTMEHEHBI, JJIsI HCKITIoYe-
HUSI BIUSIHASL (DapMaKoJIOTHYECKON KOPPEKIMN Hapy-
IIEHHOTO CYTOYHOTO puT™Ma MoKazaTenen
TEMOJHAMHUKH.

Pesynbrarsl

1. Cyrounsii mpoduip napamerpoB DBJl vy
OOJIBHBIX ¢ CHHIPOMOM 3aCTOMHOW CEpIeUHON HEmIo-
CTaTOYHOCTH Ha TIOYBE MOPOKOB Cep/lla peBMaTuye-
CKOI 3THOJIOTHH.

HccrenoBanusiM oABEpriuch 59 OOMBHBIX C He-
JIOCTATOYHOCTBIO KPOBOOOPAIICHHUS Ha TOYBE IOPOKOB
cep/lia peBMaTU4ecKoro reuesa B Bozpacte ot 17 10 50
net. Cpenu HUX ObUTO 32 MyxumH 1 27 sxeHmuH. Co-
YETaHHBIA MUTPAJIbHBIA MOPOK CEpALla UMEN MECTO Y
34 GONBHBIX, HEAOCTATOYHOCTH MUTPAIFHOTO KJIalmaHa
- y 11, KOMOMHUPOBAHHBIN MHUTPAIBEHO-A0PTAIBHBII
OpoK cepana - y 13 manuenToB. Pacipenenenune 60mb-
HBIX TI0 CTaIUsM HEAOCTATOYHOCTH KPOBOOOpAIICHUS
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MPECTABIICHO BBIIIE. Y BCEX 00CIIEAYyEMBIX OMPEACT-
Jach pasHas CTENEHb AKTHMBHOCTH PEBMAaTHYECKOIO
nporiecca. CorjacHo JaHHBIM TaOJHIbI 1, YacTOTa JbI-
xaHus B 1 muH. (U/]) y G0JBHBIX C MOpOKamMH ceplua,
OCJIO)KHEHHBIMH cepJieyHoil HenocrarouHocThio (HK)
BO3pacTaeT B MOJJIECHb U BEYEPOM, CHIDKasICh HOYBIO,

220 |

TOrza Kak y 310poBbix U/l Ha NpOTSHKEHUH CYTOK OHA
ObuTa cTabmIbHOM. [ToTpebnenue kuciopona (I102) B 1
MHH. BO3pacTacT I[HéM, BC€YCPOM U HOYBIO B OTJIMYHE
OT 310pOBBIX, Y KOTOpbIX [102 mocTOBEpHO MOBHIIIA-
ercs B 22 yaca. (Puc.1)

4 {2

22 2 Yocw

Puc. 1. Cymounaa ounamuxa nompebnenus KUciopooa 8 MUHYmY y OOIbHbIX HOpOKaMU cepoyd ¢ 3dCMOUHOU
cepOeyHoll HeOOCMAamMoYHOCMbIO (CHAOWHAS TUHUS) U 300P08bIX MONodHce 50 1em (NYHKMupHas TUHUS)

MunyTHBII 00bEM nbixanus (MOJ) noBsimaercst B 22 4. ¥ MOHWKaeTcss Ho4blo. KoadduuumeHT ucnomnb3o-
Banus kuciopona (KMOz) Bo3pacTaeT B MOJIACHD, BEYCPOM U HOYBIO Y OOJIBHBIX, & Y 3[0POBBIX CYIIIECTBEHHO

YBEJINYMBACTCA TOJBKO B MTOJIJICHb.

Tabiuma 1

Put™m cyTounbix KoneGanuii mapamerpoB ®@BJ] y O0IBbHBIX ¢ 3aCTOHHOMN CepEYHOI HEOCTATOYHOCTHIO Ha
MOYBE MOPOKOB Cep/lia peBMaTHICCKOi aTnonoruu (M£m)

Bpemsi cyTok B yacax
7 12 22 2
Hoxazaren (I)Bll 3)10])0- Bous- Ppaxuoc'ru boa- P’paxuoc'ru Boa- P’pamocru BoJabHbIe P’pamoc'ru
Bbl€ HbIe HbIe HbIe
Y1 (B Mun) 1594045 | 17,040,17 | <0,01 | 18,040,17 | <0,001 | 18,0:0,17 | <001 | 16,040,17 | <0,001
MOJI (8 1/muH) 13,2:0,53 | 12,0£0,53 | <0,05 | 12,0+0,51 - 13,0+056 | <0,05 | 11,0+050 | <0,05
T10, (8 Mt/MuH) 2444960 | 253+7,60 | <02 | 279+103 | <002 | 294+950 | <0,001 | 271,0+10,0 | <0,05
KHO, (8 ma/n) 214+149 | 210£1,20 | <05 | 240+£1,20 | <0,05 | 24,0£1,20 | <0,05 | 250£1,00 | <0,01
KEJI (5 1) 40+0,17 | 31+0,30 | <001 | 31+03 - 3,140,20 - 3,0+0,12 <05
MBJI (B 1/muH) 78,8353 | 70,0£340 | <005 | 71,042,10 | <05 | 67,0:1,02 | <02 63,0+3,41 <05
PJI (5 /vun) 6,6+048 | 58012 | <0,01 | 57+0,30 <05 5,5+0,30 <0,2 6,0+0,40 <05
TICJIB (B 11/MuH) 19,0+1,11 | 23+0,89 | <0,001 | 23+0,91 - 21,0+0,78 | <005 | 22,0+0,85 <0,1
InesvoTaxoMeTpus | 45,0 16 | 341016 | <0,001 | 35+0,19 <05 3,540,19 <0,5 3,340,16 <05
BJI0Xa (B JI/CEK)
THEBMOTAXOMETPI | 37,050 | 32:013 | <002 | 33:014 | <05 | 33+0,15 | <05 3,2+0,5 -
BBIJJOXA (B JI/CEK)

IIpumeuanue: Ppazuocrs — CTETICHB TOCTOBEPHOCTH pazinnuuiil cpenuux Beanuud OB/ 310poBbIX 1 OOIBHBIX;
P’ passoern — CTETIEHB TOCTOBEPHOCTH pa3nuuuil cpeguux BennuuH OBJI B 12, 22 u 2 4 HOUM 1O CPaBHEHHIO C UX

COOTBETCTBYIOIIIM YPOBHEM B 7 4 yTpa.

Kusnennas émkocth nérkux (XKEJI) cHmkeHa c
YTPEHHHX JI0 HOYHBIX YacOB 10 CPABHEHHIO C HOPMO.
B vopme JKEJI crabunbHa B TedeHue cyTok. B yTpen-
HHeE 9achl y 0016HBIX U/] 110 CpaBHEHHIO CO 310POBBIMHU
osuta Bermre, a JKEJI, MBJI, P/, nHEBMOTaxOoMeTpuHu
BII0Xa M BBII0XA - HIDKE, YEM y 3JJ0POBBIX. Y CTAaHABIIH-
BaeTcst crabmnm3anus Hu3Koro yposHs JKEJI, MBJI,
P/, mHEBMOTaXOMETPHM BJOXa M BBIIOXA B TEUEHHE
CYTOK IIpH ITOPOKaX Cepia. YKa3aHHbIC BBIIIE CIIBUTH
napameTpoB @B/ y O0TBHBIX ¢ 3aCTOWHOMN CepaeyHOI
HEI0CTaTOYHOCTHIO Ha TM0YBE MOPOKOB CEp/Lla peBMa-

TUYECKOTr0 I'eHe3a MOTYT CBUAETENBCTBOBATH O J€3a-
JANTALUU CEPJIEYHO-COCYAUCTON CUCTEMBI K IUKIHYE-
CKH MEHSIIOIUMCS YCIOBUSAM CPEABIL.

TaxuMm 00pa3oM, B Tpymre OOIBHBIX C 3aCTOWHOM
CEpIECYHON HEJOCTAaTOYHOCTBI0 HAa II0YBE IOPOKOB
cepAna HaOIIONAINCh N3MEHEHHS aMIUIATYIbl U CMe-
HIeHHe MaKCUMyMOB M MUHUMYMOB YPOBHEH psifa ma-
pamerpoB ®B/] Ha NPOTSAKEHUH CYTOK 110 CPABHEHUIO
C CYTOYHOM AMHAMUKOH COOTBETCTBYIOLIMX IOKa3aTe-
JIedl y 310poBbIX Jroaei. Ilpencrasnser nnrepec usy-
YEHHUE CYyTOYHOU nuHaMuku napametpos OB/l B 3aBu-
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CHUMOCTH OT CTEIIeHU HEeI0CTATOYHOCTH KPOBOOOpalie-
HUS y OONMBHBIX MOPOKAMH CepAna. ITa CepHsi Hccie-

HK 2 «by» crenenu B 22 4. u HK 3-ii cTrenenu B 7, 12,
22 4. 110, cymecTBeHHO Bo3pacTaeT BeuepoM. Puc. 2.

KHNO; craructudecku HEIOCTOBEPHO YBEIMYHBAETCS
BeYEepOM M HOUbI0. bynyun cHmxennoi yrpom, KO,
npu 1 crenernn HK cymiecTBeHHBIX H3MEHEHHUI HE Ipe-
TepreBaeT BILUIOTh 0 HOYHBIX 4acoB. Pezeps nbixaHus
(P/I) HapacTaeT BeuepoM M HOYBIO JJOCTOBEPHO IpH 1
crenenu HK u nenocrosepno - npu HK 2 u 3-eit cte-
nensimu HK.

JIOBaHUH MO3BOJIMIIA BBIABUTH Ipu 1-i crenenun HK oT-
CYTCTBHE JJOCTOBEPHOI0 u3MeHeHus Y/I B TeueHue cy-
TOK, TAaKXe KaK U y 3JJOPOBBIX JIUII.

ITo mepe HapacTanus aekomnencanuu 4J] Bospac-
taet. [Ipu 1-i crenenn HK MO/l cHmxaercst B mon-
JIeHb U HOYBIO, a B 224. JOCTOBEPHO MOBBIIIAETCS.
Haubonee Boicokuit ypoBenp MO/l ormeuaercst mpu

i&

i

Ry
26
27
26
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24
23

22
21 -

20
12

7 Y
Puc. 2. Cymounas ounamuka kodpuyuenma ucnonvb306anus KUCI0pood ¥ 60IbHbIX NOPOKAMU cepoya ¢ 3a-
CMOUHOU cepOeyHOl HeOOCMAMOYHOCMbIO (CNIOUIHAS TUHUSA) U 300p08bIX Monodice 50 1em (NyHKmMupHAs TuHUs)

22 2

ux HeOOoJNbIIOe OTIMYNE OT TaKOBOU y OompHBIX ¢ HK
1-i1 cterrenn. 3TO MONOKEHUE CIIPABEAINBO B OTHOIIIE-
UM cytouHoro mpodmrst MO/, I10,, PAI.

[THeBMOTaxXOMETpHUsl BAOXa W BBIIOXA OTHOCH-
TelbHO cTabuiabHa Takxke, kak 1 MBJI, IIC/IB B Teue-
HUe cyTok. M3ydenue mokasarteneit ®BJ] y 60ombHBIX
nopokamu cepana ¢ HK 2-it «A» cTeneHsio mokasano

X

y

N

[

Q
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74 AN
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Syl et T
12 ol <13 ds
] 7
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Puc. 3. Pumm cymounvix Konebanuit MUHYMHO20 00beMa ObIXaHUs Y O0NIbHbIX NOPOKAMU cepoya ¢ HedOCMAamoy-
Hocmwio Kposoobpawenus | cmenenu (1 ), 14 cmenenu (2 - -), |5 cmenenu (3 -.-), 1l cmenens (4 —x—) u 300-
posuix auy moroxce 50 nem (5 -11-)

OB/ npu HK 2-i1 «b» u 3-eii creneneii, Oyayun o6Ha-
pykeHHbIME TpH |-t u 2-1 crenensmu HK, e oOHapy-
KMBAIOTCA B YKa3aHHBIX Mocneanux rpymnmax ¢ HK.
Taxum 00Opa3om, 1o Mepe MPOrpecCHpoBaHus 3a-
CTOMHOH CepAeYHON HEeNOCTATOYHOCTH HaOJIONAeTCs
ycyryOiieHne HapylleHHsT LHUPKaIHON OpraHu3aluu

Yposenb 3Tux 3-x napamerpo @BJI Ha mpoTsixke-
HUHM CYTOK OBII OTHOCHTENbHO cTabmmbpHbM. [IC/IB
3HAYUTEIBHO YMEHbIIAeTca B HogHOoe Bpems mpu HK
2-ti «A» ctenienn. CyTOYHBIC KOJICOAHUs MapaMeTpoB
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BHEIITHETO JIbIXaHUS. DTO MPOSBISAETCS BCE OOJbIICH
crabunuzanued Bcex mapamerpo @B/l Ha mpoTske-
HUH CYTOK. lICYe3HOBEHHE CYTOYHOIO pHTMa JI000H
JKUBOW CHCTEMBI, BKJIIOYas armapaT BHELIHETO J(bIXa-
HUSL, SIBJISETCS MATOJIOTHYECKUM MPU3HAKOM, KOTOPBIN
MOXKET OTpa)KaTh U3BpALCHUE PEAKIIMA OPraHu3Ma Ha
MOCTOSIHHO ~ MEHAIOLIMECS BO3JACHCTBUS  BHEIIHEH
cpensl, HEMpO-TyMOPaJIbHBIMH CABUTAaMH M TOpPMO-
HaJBHBIMA 0COOCHHOCTSIMH POJIA MEJIATOHHHA.

CoderaHne HCYC3HOBEHUS JOCTOBEPHBIX KoieOa-
HUH BEJMYMHBI JIETOYHBIX 00BEMOB M OpOHXUATEHOM
MIPOXOANMOCTH C U3MEHEHUAMH YPOBHS ITHX IIapaMeT-
POB, HAYMHAS C YTPEHHUX YaCOB MO0 CPaBHEHHIO C HOP-
MO, M0 Mepe MPOTrPecCUpPOBaHUs CTENEHN 3aCTOMHOMN
CepJIeUHON HEAOCTATOYHOCTH IEMOHCTPUPYET YBEIU-
gyeHue B yrpeHHue gacel Y/, I10,, IIC/IB, cHmxenue
JKEJI, MBJIL, P/], nHeBMOTaXxOMeTpUH BJI0Xa U BBIIOXA.
Takum 0Opa3oM, IpH UCXOAHOM B 74. yTpa U3MEHEH-
HOM KoMmIutekce napamerpoB @B/l y 0oJbHBIX mOpo-
KaMH CepAla MOXHO TIPEIBHIACTh HapyIICHWE WX
YPOBHS Ha IPOTSHKCHUN CYTOK.

Vcde3HOBeHHE CYTOYHOW NWHAMHKH BHEITHETO
JIBIXaHWS BBIBIIETCS TEM sSICHEe, 4eM OOJIbIIIe CTEeNIeHb
3aCTOMHOM CepIeYHOI HEIOCTATOYHOCTHU. JTO SIBIICHHE
TUCQYHKIIUN OpOHXOIETOYHON M CepAedHO-COCYIH-
CTOH CHCTEM CJIeyeT CUUTATh IPOTHOCTHYECKH HeOma-
TONPHUATHBIM TPU3HAKOM, KOTOPBIA MOXKET YKa3bIBaTh
Ha HAJIMYKE 3aCTONHBIX SIBIICHHUH B JIETKUX, 00YCIIOBIIH-
BAIOIIUX OBICTPOE Pa3BUTHE CEPJCYHON acCTMBI U OTEKA
JETKUX y OOJIBHBIX MOPOKAMH CepALIA.

Hamm nannble ¢ cornacyrorcsi ¢ HaOJIIOAEHUSIMU
A.Il.BemukouBanenko (1975), ycranoBuBmiel sBHOE

U3BpallleHNE HMPKAJHON OpraHu3alyuu KpoBooopare-
HUsL y OOJIbHBIX MOPOKaMM CEpALla PEBMATHYECKOMN
STHOJIOTHU. DTOT eHOMeH ObLT Hanbosee YETKO npej-
CTaBJICH B TIpymmax 6OJ'II)HI)IX C HCAO0CTAaTOYHOCTBIO
kpoBooOparnienus 2 «b» u 3 -eii crenenu. [1o-Bumu-
MOMY, IEpBUYHOE HapyLIEeHHUE TeMOANHAMUKY NIPH T10-
pOKax cepAla ONpeAeNseT Ty WIN HHYIO CTeleHb 3a-
CTOWHBIX SIBIICHU B JIETKHUX, YTO B CBOIO 04Yepeab 00y-
CIIOBIMBAET  W3BpALIEHHE  CYTOYHOTO  NPOGMIL
BHEIITHETO JIBIXaHH

2.Cytounslif mpo¢wis mokazateneir ®BJI y 60mb-
HbIX 3aCTOMHOH CepIeYHOW HEIOCTATOYHOCTBIO Ha
MOYBE AaTEPOCKIEPOTHYECKOTO M IOCTHH()APKTHOTO
KapAHOCKIIepo3a.

I'pynny manueHTOB ¢ 3aCTOMHON CEpPAECYHOU He-
JIOCTaTOYHOCTHIO Ha (pOHE KapAMOCKIepo3a COCTABHIN
25 GonpHBIX B Bo3pacTe oT 46 mo 60 ner. Cpenu HUX
6510 12 My»umH 1 13 xeHIIUH. Y BceX OOJBHBIX Kap-
JIMOCKIJIEPO3 pa3BHICS Ha TI0YBE HIIEMHUYECKOH 00-
JIE3HU CepIIa, aTePOCKIIEPO3a a0pThI, KOPOHAPHBIX CO-
cynoB. [ToctuH(bapKTHBII KapIHOCKIIEPO3 HMEN MECTO
y 8 obcnenyembix. Mmemnueckass Oone3Hb cepaa
(UBC) B coyeraHum ¢ THHNEPTOHHYECKOI OOIE3HBIO
(I'b) ¢ HK 2 u 3 ¢ynxnuonansHbx knaccoB ( PK) nu-
arHOCTHPOBAHA COOTBETCTBEHHO Y 8 1 4 OOJIbHBIX JaH-
HoMi rpynmnsl. Henocratounocts kpoBooOpareHus 1-ro
OK BrisBieHa y 10, 2-ro ®K- y 15 6onpHbix. CyTou-
HbIH nipodune napamerpoB OB/ cpaBHuBanu B rpym-
nax OOJBHBIX JAEKOMIIEHCHPOBAHHBIM KapIHOCKIEpPO-
30M U 3JI0pOBBIX JUII cTapiie 50 ner.

Tabmuma 2.

Cytounas auHaMuKa roka3ateneit @B/l y O0JIBHBIX ¢ HEOCTATOYHOCTHIO KPOBOOOPAIIIEHHSI HA TIOYBE aTePO-
CKJIEPOTHYIECKOTO M MOCTHH(HAPKTHOTO Kapauockieposa (M+m)

Bpems cyTok
7 12 22 2
IMoka3zaTtenu
®BJ 3nopo- Boa- P’ pasnocrn Boss- Ppasnocru Bo- Ppasnocrn BoabHbIe Ppasnoern
BblE HbIE HbIE HbIE
Y/ (B MuH) 15,0+0,60 | 19,0+0,94 <0,001 18,040,888 >0,2 19,0+0,79 — 17,0+0,87 >0,1
MO/ (B /MuH) 10,5+0,51 | 13,0+0,67 <0,001 14,0+0,94 >0,2 14,0+0,76 >0,2 13,0+0,74 -
110, (B My1/MUH) 250+15,3 | 260+14,1 >0,5 287+19,3 >0,2 299+17,1 <0,05 258,0+16,3 -
KHO, (B Mi1/11) 254+2,28 20,0+1,32 <0,05 22,0+1,69 >0,2 22,0+1,45 >0,2 21,0+1,32 >0,5
XKEJI (8 ) 3,1+0,01 2,6+0,15 <0,05 2,7+0,18 >0,5 2,6+0,16 - 2,5+0,15 >0,5
MBIJI (B 11/MuH) 68,0+£5,7 52,242.8 <0,01 54+3,0 >0,5 54+£3,2 >0,5 50,043,5 >0,5
PJ1 (B n/MuH) 6,8+0,74 3,9+0,29 <0,001 4,5+0,28 >0,1 3,9+0,25 - 4,2+0,30 >0,5
TICJIB (B y1/mMuH) 22,0+1,11 | 20,0+0,97 <0,2 20+0,93 - 21,0+0,89 >0,5 22,0+£1,43 >0,5
ITneBmMoTaxomer-
pus Bmoxa (B | 3,5+0,20 2,8+0,22 <0,02 2,7+0,9 >0,5 2,9+0,21 >0,5 2,74+0,24 >0,5
J1/CeK)
ITneBmMoTaxomer-
pus BeimOxa (B | 3,3%0,22 2,7+0,20 <0,05 2,7+0,18 - 2,6+0,16 >0,5 2,6+0,18 >0,5
J1/CEK)

Ipumeuanue: P’ pasuocrn — CTEIIEHb JOCTOBEPHOCTH pa3nuuuii cpeanux BenndiH @B/l 310poBbIX U OONBHBIX;
Ppasnocrn — CTETIEHb JOCTOBEPHOCTH paznnumii cpeaHux BeananH OBJI B 12, 22 1 2 4 HOUM 1O CPABHEHHUIO C UX

COOTBETCTBYIOIIMM YPOBHEM B 7 4 yTpa.

W3 Tabmuiipl 2 BUIHO, YTO y OOJBHBIX ICKOMITCH-
CUPOBAHHBIM KapAMOCKIEPO30M CyTOYHas JUHAMHUKa
nokasareneil ®BJI, cBOHCTBEHHAs 340POBLIM JIIOIIM
ctapie 50 net, u3BpanieHa. Ilpu cpaBHeHUN mapameT-
poB @B/ y 60JIbHBIX C cepieuHON HEOCTaTOYHOCTHIO
Ha M0YBE aTepOCKIEPOTHIECKOTO U MOCTUH(APKTHOTO
KapAUOCKIIEpO3a CO 310pOBbIMH cBbIlIe 50 JIEeT Mo ux
YpPOBHIO B 7 4. yTpa BbisABiIseTcA yBenauueHue YJI,
MO/ n ymensmenne KO-, XKEJL, PII.

[THeBMOTaxoMeTpHs BIOXa U BbIOXa y OOJBHBIX
cHxkeHa. YJI, Oyy4un BEICOKOH yTPOM, MMEET TEH/ICH-
LU0 K CHHKEHHUIO HOUBIO, a y 3JJ0POBBIX - IOCTOBEPHOE
cHmxkeHne Houbto. MO/l y 3I0pOBBIX HOUBIO CYIIIe-
CTBEHHO CHIDKAETCs HIKE UCXOMHOTO YPOBHS B 7 4.
yrpa. Y 6onbHbIX npH yBenundeHnn MO/l yTpom B Te-
YEeHHE CYTOK CYLIECTBEHHON AMHAMMKH HE MpeTeprie-
Bai. [10; 3a 1 MuH. y OOJBHBIX CYIIECTBEHHO BO3pac-
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TaeT BEUEPOM. Y 370POBBIX 3TOT [10KA3ATENb HEAOCTO-
BepHO moBbimaercs B 22 4. XXEJI y 6oipHBIX mpu e€
HU3KOH UCXOJHOW BEJIUUYHUHE YTPOM OCTAETCSA CHUKCEH-
HOI1 Ha IPOTSKEHUU CYTOK.

V 3nopossix suil JKEJI 4y€Tko cTabuibHa U UMeeT
OoJiee BBICOKMI ypoBeHb B TeueHHe cyTok. MBIl y
OO0JIBHBIX, Oyy4H 3HAYUTEIILHO CHI)KEHHBIM B YTPEH-
HHE Yackl (110 CPaBHEHUIO C HOPMOIA), OCTa€Tcsl TaKkon
JKe B TeueHHWe CyTOK. PJ y OONBHBIX NPH MCXOMHOU
HU3KOW €ro BEeNWYMHE B 7 Y. yTpa CYMIECTBEHHBIX KO-
neOaHU HEe TpeTeprieBaeT, a y 340poBeX PJI cHmka-
ercs B 12 4. u 22 4., ocTaBasich 00jiee BBICOKHM IIO
cpaBrenuio ¢ PJ1 y 6ompHbIX. [IC/IB y 300pOBBIX CHH-
JKaeTCsi HOUbIO, a Y OOJIbHBIX OH CTa0HMJICH B TeUeHHE
CYTOK.

[THeBMOTaxOMeTpHsI BlIOXa U BBIIOXA y OOJIBHBIX
IpU €€ HU3KOM HCXOJHOM yPOBHE B T€UE€HHUE CYTOK IO~
YTH HEe U3MEHsIeTCSA. Y 3I0pPOBBIX JIUI] YPOBEHb 3TUX
nokazatesiei Oosee BeIcokuii. Takum oOpazom, moiy-
YEeHHBIC JTaHHBIE CBHIETEILCTBYIOT O HApyLICHUH Cy-
TOYHOU TuHAMUKH Ioka3ateneit @B/l y O0IbHBIX ¢ 1e-
KOMITEHCHPOBAHHBIM KapAXOCKIEPO30M. DTO IPOSABIIS-
eTcs cMeleHneM (pa3 MaKCHMaJIbHBIX 1 MUHUMAaJIbHBIX
3HaueHUH u3yyaemsblx napamerpo OB/ B TeueHue cy-
TOK U CHIDKCHHEM OOJIBIINHCTBA JETOYHBIX 00BEMOB B
yTpeHHHE 4achl. BeuepoM U HOYBIO COXpaHseTcs T'H-
MEPBEHTIWIALNS U HU3KUH YPOBEHB JIETOUHBIX O0BE-
MOB, a TaK)ke OpOHXHATBHON MPOXOAUMOCTH. Pe3yib-
TaThl JAHHOW CEpUU HCCIEJOBAHUI MOTYT yKa3bIBaTb
Ha HalIW4Ke 3HAaUUTEIIbHBIX 3aCTOMHBIX SIBJICHUN B JIET-
KUX y OOJIBHBIX C IEKOMIIEHCHPOBAaHHBIM KapAHOCKJIe-
PO30M, CTENEHb BBIPAXKEHHOCTU KOTOPBIX COXPaHAETCA
BEYEPOM U HOUBIO.

Cornacno HammM gadHbeM  (P.M.3acnaBckas,
H.II.CpaxarauaoBa, 1974) mpu aeKoMIEHCHPOBAH-
HOM KapJIMOCKJIEPO3€ CTENCHb YBEIMUECHHUS 3aCTOMHBIX
SIBJICHUH B JIETKUX BEYEPOM M HOUBIO OOJIbIE BbIpa-
’KEHa, 4eM y OOJIBHBIX C JIEKOMIICHCUPOBAHHBIMHU TIO-
poKamu ceplla peBMaTu4ecKon atuosoruu. Bmecre ¢
TE€M CTaaus JEKOMIICHCALMU MPU 3THX MaTOJOrHye-
CKHUX Tpolieccax HECYIIECTBEHHO BIMSET Ha pa3Iuuus
cyrouHoi auHamuku ®BJ[. AHanu3 cyTOYHOTO Mpo-
¢uns mapamerpos @B/ B rpynmax GONBHBIX Kapanuo-
CKJIEPO30M C HEJIOCTATOYHOCTBIO KpOoBOOOpameHus 1 u
2 ¢ysakunonansubix kiacco (PK) moxazan, uro npu
HapacTaHWU CEPJCYHON HEIOCTaTOYHOCTH YCYryOums-
eTcs HapylIeHHe IMPKaJHON OpraHW3aliy BHEIIHETO
IBIXaHASA. Y OOJBHBIX C HEIOCTATOYHOCTHIO KPOBOOO-
pamenus 2 ©K Y/ Bemue, uem npu 1| ©K u y 3mopo-
BbIX. Kpome aroro, UJ] oTHOCHTENnbHO cTaOuiIbHA Ha
MPOTSHKEHUH CYTOK Y OOJIbHBIX, TOTIa KaK Y 37I0POBBIX
OHa HOYBIO cyllecTBeHHO cHmkaeTcss. MO/l y 6oib-
HBIX C HEIOCTATOYHOCTBIO KpoBooOpamenus 1 OK
CHIDKAeTCA THEM M yBEIIMUMBAETCS B BEUEPHEE BpeMH,
a 'y 310poBbix MO/l cHuXkaeTcs HOublO.

Y OONBHBIX C 3aCTOMHON cepieuHON HEJO0CTaTOu-
HocThIO 2 ®K MO/, Oyryun B 74. yTpa CTaTHCTUIECKH
JOCTOBEPHO 00Jiee BEICOKHM, YEM Y 3/10POBBIX, CTAHO-
BUTCS €€ BBINIE B MOJICHb M HEMHOTO CHIDKAETCS HO-
ybi0. KMO; y 06cnenyeMbIx ¢ HeJOCTaTOYHOCTHIO KPO-
BooOpamenus | @K, xak u y 3mopoBbix crapuie 50 jer,
JIOCTOBEPHOW JMHAMHKE HE TOJBEprajcs. ¥ OONbHBIX
¢ HK 2 u 3 ®K npu auskoit Benununne KO, B 7 4. ypa

TaKKe€ HE HaOII0JaNoCh JOCTOBEPHBIX W3MEHEHHH
KHNO; B Teuenne cytok. Ognako ypoens KO, y 31m0-
POBBIX ObUI 00JIEe BBICOKUM IO CPABHEHHIO C TAKOBBIM
y OOJIBHBIX C HEIOCTATOYHOCTHIO KPOBOOOpaIieH!s 2 1
3 OK. PIT, pe3xo camxennslii npu HK 1 OK, emé 3na-
YUTEIbHEE YMEHBIIACTCA MPU CEPAEUHON HEOCTAaTOU-
Hoctu 2 OK.

B orimume oT 310pOBBIX , Y KOTOPBIX HaOIo/a-
eTcs cHipkeHue PJI B mosnneHs u BeuepoM, y OOIBHBIX
¢ HK 1 crenenun umeet mecto poct P/ B nonaens. Ay
6ompaBIX ¢ HK 2 @K Ha ¢one cHmxenHOr0 ypoBHS PJ]
nosbImaeTcst Houbto. IIC/IB B HOpMe cHmKaeTcs HO-
ypio, a mpu HK oH y Bcex OonbHBIX cTabmieH. [IHeB-
MOTaxOMETPHS BAOXa U BBIIOXA y 3IOPOBBIX CTapIle
50 yieT CyIIecTBEHHO HE U3MEHsETCs B TeUCHHUE CYTOK.
V¥ 6onpHbIx ¢ HK 1 @K, a takxe ¢ HK 2 ©K npu cau-
YKEHHUU UCXOIHOTO YPOBHA B 7 4. yTpa OTMEYaeTCs CTa-
OMJIBHOCTh MX HHM3KOTO YPOBHSI B TEYEHHE CYTOK IO
CPAaBHEHUIO C CYIIECTBEHHO MOBBIIIEHHON ITHEBMOTA-
XOMETpPHUEH BJ0Xa U BBIZI0XA Y 310POBBIX.

W3znoxxeHHOE CO BCEll OUEBUIHOCTHIO CBUACTEIb-
CTBYET O COYETaHWM THIEPBEHTWIALUH C yMEHbIIe-
HUEM JIETOYHBIX OOBEMOB M YMEHBIICHHEM OpOHXH-
aJbHOM MPOXOJUMOCTH, HAUMHAsl C YTPEHHHUX BIUIOTh
IO HOYHBIX 9acOB Y OOJBHBIX C 3aCTOWHON CepIedHOM
HEJOCTaTOYHOCTRIO Ha IOYBE KapAHOCKIIepo3a. OTu
HapyIIeHUs] OKa3bIBalOTCS 0ojiee BBIPAKEHHBIMH IpU
HapacTaHWU CTENCHM CepAeYHON HeJOCTAaTOYHOCTH.

MoHO monarate, YTO NPH MPOrPECCUPOBAHUU
3aCTOMHBIX ABJICHUH B JIETKUX CO3/1AI0TCS YCIOBHS, BE-
JyIUe K HapyIeHUI0 MUPKaJHON OpraHu3alyy BHEll-
HETO JIBIXaHUsI U TeMOIMHAMUKH. XapaKTep 3TUX Hapy-
LIEHUH HAXOANTCS B 3aBUCHMOCTH OT CTa/IMM HEJIOCTa-
TOYHOCTH KpPOBOOOpAIIEHUS. PezynbraT!
MIPOBEJCHHBIX HCCIEIOBAHNN YKa3bIBAIOT HAa HEKOTO-
pBIE pa3Iu4us CyTodHOTO npodmist mapamerpoB GBI
y OOJIBHBIX C CHHAPOMOM C 3aCTOMHOM CepaedHOi He-
JIOCTaTOYHOCTH Ha TOYBE KJIAMIAHHOTO TOPAKCHUS
cepama u Kapauockieposa. [Ipu mopokax cepima pes-
MaTHUYECKOH 3THOJIOTMH OTMEYAETCsl MEHbIIAs CTETIEHb
cHxkeHus nokasareneit @B/, yem npu aTepockiepo-
THYECKOM M TOCTHH(ApPKTHOM Kapauockiepoze. B
HOYHBIE Yachl y 1-Xx oOHapyxwuBaercs cHwxeHue Y/JI,
MO/I mipu pocte [10,, KO, u crabunmmzanuu JKEJI,
MBJI, P/, TICB/I, nHeBMOTaXxOMETpUU BAOXa U BBI-
noxa. B ommaue ot HUX y G0NBHBIX KapANOCKIEPO30M
HOYBIO OCTAETCS BBICOKOW TMIIEPBEHTHUIIALMSA B COUETA-
HHUH CO 3HAYUTEIBHBIM YMEHBIICHUEM BCEX JIETOTHBIX
00bEMOB M OpPOHXMANBLHON NPOXOAUMOCTH, HAYMHAS C
YTPEHHHX YacoB.

Crnenyer OTMETHTb, YTO BHE 3aBUCHMOCTH OT
STHONOTUU CEpACYHOM HEIOCTaTOYHOCTH XapakTep
CABHUIOB OTAeNbHBIX NapamerpoB ®BJI, B uactHOCTH
YU, MOJ, T1O,, B TeyeHHE CYyTOK MPHU HEIOCTATOUHO-
CTH KpoBooOparieHus | cTagum NMpakTHYeCKH OJUHA-
koB. Takxke oOpamraer Ha ceOs BHUMaHHE U HanOOJb-
masi BapuabeIbHOCTh ATHX TMokazaTtenen OBJ] kxak y
OOJIBHBIX C IIOPOKAMU CEPALIA, TAK U KapIHOCKIEPO30M
C SIBJICHUSIMU CEPACYHON HENOCTATOUHOCTBIO 1 CTaAMH.
ITpn HapacTaHNM CTENIEHU HELOCTATOYHOCTH KPOBOOO-
pamieHusi y OONBHBIX KIIAIAHHBIMH OPAKCHUSIMU
cepALa PeBMaTH4ECKON ITHOJIOTHHU TaKkKe, KaK U Kap-
JTUOCKIICPO30M, OOHApPYKHUBACTCS CTAOMIIU3AIlMsI BCEX
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M3yYaeMBbIX TaTOJIOTHYECKH N3MEHEHHBIX ITapaMeTpoB
OB/ Ha NPOTAKEHUU CYTOK.

Bwmecre ¢ TeMm moiydeHHBIE HaMHU JAaHHBIE JAIOT
OCHOBaHHE IOJIaraThb O HauOOJIbILEH CTENEHH pHCKa
pa3BUTHA CEPIIEYHON aCTMbI U OTEKA JIETKUX B HOUHOE
BpeMsI CyTOK y OOJIBHBIX KapJHOCKIJIEPO30M U TIOpPO-
KaMHM cep/a [py HapacTaHUU CTENEHU HEJJOCTaTOYHO-
CTH KpOBOOOpaIeHus. OTH JaHHBIE COTJIACYIOTCS C pe-
3yJabTaTaMu ucciegoBanuii A.I1.BennkornBaHeHKo, KO-
TOpBIC TIOKA3aJl HAMOOJNBIIYIO CTENCHb HApYyIICHHS
OUpKaTAaHHON OpraHW3alli KPOBOOOpAICHHUS Y
OOJBHBIX JIEKOMIICHCHPOBAHHBIM KapAHOCKIEPO30M U
KJIAITAHHBIMU TIOPKCHUAMHU CepAlla ¢ OCOOCHHO He-
OIaronpUATHBIMU CABUIaMM IapaMeTpPOB TeMOJMHA-
mukn Houblo. J[.C.Capkucos (1973) monarai, 4To u3-
MEHEHHsT OMOPUTMOB MHOTHX (YHKIHMH IPU IMATOJIO-
THA WMEeT IPHCIOCOOMUTENBHBIH XapakTep. ITO
MOJIOXKEHHE PacCMaTpUBAECTCA KaK OJUH U3 MEXaHU3-
MOB IPUCIIOCOOJIEHHSI OpraHU3Ma K HM3MEHSIOLIIMMCS
YCIIOBHSIM BHEIITHEH Cpebl M KOMITEHCAIINY HapyIIIeH-
HeIX (yHKIui (FO.A.Pomanos, B.A.TabonuH, 1975).

B ycrnoBmsxX matroioruu, B 4YaCTHOCTH TIPH Cep-
JIETHO-COCYIUCTHIX 3a00JIeBaHHUAX, THIIOTAIAMO-THIIO-
(uzapHO-agpeHaANOBasi CHCTEMa MOJXKET BOBJIEKATHCS
BTOPUYHO B MTATOJIOTHIECKHH MTPOIIecC KaK CHCTeMa pe-
rynsqun romeoctaza. O0 TOM CBHUIETENBCTBYIOT pa-
6otesi  M.H.Conyn (1970), M.E.3BepeBa (1970),
A.A.3opskuna (1973), HILUYxeumze (1974). 3naun-
TeNbHbIE HApYIIEHUS IIEHTPAIbHON reMo- U JIMKBOPO-
JUHAMUKH TOJIOBHOTO MO3ra, QYHKIUH 3nudu3a ¢ u3-
MEHEHHOW MPOIYKIHEeH MeJaTOHWHA, MO-BUAUMOMY,
TaKXKe HE MOXKET HE OKa3bIBaTh BO3/ICHCTBUSA Ha CYyTOU-
HBII PUTM KPOBOOOpANICHWS ¥ BHEIIHETO JIbIXa-
aus.(Touitou Y. And Haus E; 1992)

BBIBO/IbI

Y OONBHBIX C 3aCTOMHOM cep/IeYHON HEJOCTaTOY-
HOCTBIO Pa3iIMYHOTO TeHe3a 0OHAPYKMBACTCS H3MEHE-
HHE CYTOYHOTO MPOQHISA BHEUIHETO IBIXaHHs, CBOMU-
CTBEHHOT'O 3[J0POBBIM JIFOJSIM COOTBETCTBYIOLIETO BO3-
pacTa.

1. Xapaktep HM3MEHEHHUs] CYTOYHOro HpPOQuIs
NoKa3aTeNeld BHEIIHETO AbIXaHHs 3aBHCHT KaK OT 3THO-
JIOTHH, TAK ¥ OT CTEIICHH CEePJICUHON HEJJOCTATOYHOCTH.

2. Y GONIBHBIX aTEPOCKICPOTHYCSCKHM H IIOCTHH-
(apKTHBIM KapIHOCKIEPO30M C SBICHUSIMHU CEPICUHON
HEIOCTaTOYHOCTH OOHApYXHUBAETCS OObIIas THIEp-
BEHTHJISALMS B COUSTAHUH C 00JIee BBIPAKCHHBIM CHU-
KEHHEM JIETOYHBIX 00BEMOB M OPOHXHMAJIBHOU MPOXO-
JAUMOCTH, HAYMHasg C YTPCHHHUX 4aCOB BIIJIOTh 10 HOY-
HBIX YacOB, YeM IPU MOPOKaX CepAlla PEeBMATHYECKON
9TUOJIOTHH.

3. Y OOnbHBIX MMOpPOKaMH cepjla peBMaTnye-
CKOW 3THOJIOTHH W aTEPOCKJICPOTHYECKUM M ITOCTHH-
(bapKTHBIM KapIHOCKIEPO30M HauOONbIIas Bapha-
0eTBHOCTH ITOKa3aTelIeii BHEIIHETO JbIXaHHs B TEUCHNE

CYTOK yCTaHABIIMBACTCA NPH CEPACYHON HEI0CTaTOU-
HocTH 1 cremenu. Ilo Mepe mporpeccupoBaHus HEIO-
CTaTOYHOCTU KPOBOOOPAIIEHUS TTPOUCXOIUT CTAOUIH-
3alus BCEX M3YYaeMBIX IMapamMeTpoB (DYHKIIMH BHEIII-
HEro JbIXaHWss U MEHBIIee pa3Iuuue YpPOBHEMH
noka3zareneit @B/I.

4. 'Y OOJIbHBIX aTEPOCKICPOTHYCCKUM U TIOCTHH-
(apKTHBIM KapJUOCKIICPO30M W MOPOKAMH Cepala C
HEJIOCTaTOYHOCTRIO KPOBOOOpAIIEHUs OOHAPYKHBa-
eTcsi 0cOOEHHO HEeOMATrOMPUATHEIC CIBUTH BEITMINH JIE-
TOYHBIX 00BEMOB M OpOHXHAIEHOW MPOXOJUMOCTH B
BeUYEepHHUE W HOYHBIE Yachl, YTO CBUACTEIHCTBYET O Ha-
pacTaHUM CTENEHU 3aCTOMHBIX ABJICHUH B JETKUX B 3TO
BpeMSI CYTOK.

5. VYcraHoBneHHblE paznuuMs HapYIICHHH Cy-
TOYHOTO TMPOGUIS MapaMeTPOB BHEIIHETO IbIXaHHS
IIpU 3aCTOMHOM cepJIeuHON HETOCTATOYHOCTH B 3aBH-
CHMOCTH OT €€ THOJIOTUH U CTCIICHM JEJIal0T IEIeCo-
00pa3HbIM TU(PepeHIIMPOBAHHBIN MOIX0 K TepaIiu
CepICYHBIMU TIHKO3uAaMd u WHTHOUTOpamu AllD
OOJBHBIX MTOPOKAMH CEPIIla H KapAUOCKIEPO30M B Te-
YeHHE CYTOK C peKOMEHIaIuel e€ cMeIIeHus B Beuep-
HHUE U IPEIIIOITyHOYHEIEC YacCkI.
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Abstract

MUDH UATD 2. Mockewl

Relevance. Currently, there is growing interest in the study of damage mechanisms and structural rearrange-
ment of organs of the endocrine system caused by various pathological factors [1,2,3,4].

Given the relevance of burn injuries with the frequent development of shock conditions in which a number of
organs and systems are activated, it seemed interesting to us to identify the main patterns of morphological rear-
rangement of the adrenal cortex in experimental thermal burn shock.

Annomauyus

Axmyansnocms. B nacmosiwyee 8pems gospacmaem unmepec K U3YHEHUIO MEXAHUSMOS NOBPENHCOeHUs U
CMPYKMYPHOU nepecmpotixe 0peano8 SIHOOKPUHHOU CUCHIEMbL, BbI3GAHHOU PA3TUYHBIMU NAMOI0SULECKUMU (DaK-

mopamu [1,2,3,4].

Yuumeieas aAKmMyajibHOCNb 0HCO2CO0B8bIX MPAEM C YHACMbIM pA36UMUEM UIOKOBbIX cocmo;muﬁ, npu Komopwlx
npoucxodum akmueayust pﬂda op2aHos u cucmem, Ham npedcmaswzocza UHMEPECHbIM 6bLAlI6UMb OCHOBHbLE 3AKO-
HomepHocmu MOpd)O]lOZM‘t@CKOLZ nepecmpoﬁku KOpKOo8020o eeujecmed HAONOYEHHUKOB npu SKCnepumenmaibHom

mepmudeCcKom 024#C02060M UWOKe.

Keywords: adrenal cortex, burn shock.

Kniouesvie cnosa: xopa Haonouyeunuxkos, 024co208blil WOK.

Matepuanbl 1 MeToabI HccseaoBanus. Vccie-
JIOBaHHE HOCHJIO DKCIIEPUMEHTAIbHBIA XapakTrep Hu
OCYIIECTBIISUIOCH Ha OECTIOPOAHBIX COOaKaxX B COOTBET-
ctBuU ¢ «[IpaBuiaMu rymManHoro odpareHus ¢ nabo-
PaTOPHBIMH KUBOTHBIMI U METOJANYECKIUMH yKa3aHH-
sMu M3 PO «JleoHTONIOTHS MEAUKO-ONOJIOTHIECKOTO
skcriepuMerTa» (1987) W mpoBOAMIOCE B COOTBET-
ctBun ¢ mnpukazamu MmuaByza CCCP Ne 742 or
13.11.84 «O06 yTBepkaAeHUU TPaBWI TIPOBEJACHUS pa-
00T C UCMOJBb30BAHUEM DKCIIEPUMEHTAIBHBIX KHBOT-
HeIxX» 1 Ne 48 ot 23.01.85 «O koHTpoe 3a mpoBeje-
HHEM paboT C MCIOJIb30BAHHEM 3KCIEPUMEHTaIbHBIM
JKHUBOTHBIXY.

OKCHEepUMEHTAIBHO XKUBOTHBIM Ha OOKOBBIE TO-
BEPXHOCTH I'PYy/JHOH KieTkn HaHocwuau riyookuit (1115
— IV crenenn) tepmudecknii oxxor 10 % moBepxHOCTH
tena B TeueHue 50 — 55 cek 10 mporpeBa MOAKOKHO-
JKUPOBOH KiIeT4aTkd B mpeaenax 58 — 60C°. Kontponb
MPOTPEBaHMs TKAaHEH OCYIIECTBIISUIM METOJOM TKaHe-
BOW TEPMOMETPHUH C MOMOIIbI0 MIJIIMBOIBTMETPA U

WUTOJIbYATHIX TEPMOMAp, BBOAUMBIX MOA KOXy. [ny-
OHMHY 0’KOTa MOJTBEPIK TN MTPH MOCIICAYIOIIEM FHCTO-
JIOTMYECKOM HCCIIEIOBAHMH 000K KEHHON KOXKHU.

[Inomaap oxora paccYUTHIBAIU C YyYETOM ILIO-
a1 TOBEPXHOCTH Tena. Ilnomans NoBepXHOCTH Tea
KIBOTHOTO HAXOIWIIH 110 (popmyIie:

s=01163YM? |

rae S — riomaas NoBEPXHOCTH TENa, M2,

M — macca Tena, kr [5].

O TsKECTM HAaHOCHMOM 0KOTOBOM TpaBMBI B JKCIIE-
pPEMEHTE CYIFUIA TI0 OCHOBHBIM KIMHHUYECKH 3HAYMMBIM
TlapamMeTpaM [EeHTPATbHON TeMOIMHAMUKH: apTepruaIbHOe
nasnenue (AJ]), nentpanpHoe BeHo3Hoe nasnenue (LIBJI),
nepudeprueckoe Benosnoe nasnenue (I1BJI), wacrora
cepneunbix cokpamienuii (YCC), yactota JbIXaTelbHBIX
nprokeHnit (UJ1/T), 1aboparopHbIM MoKazareneM SBIsUICs
rematokput (Ht). Habmroaempie n3MeHEHHs TO3BOIISIFOT
roBopuTh 0 | crenenu oxxorosoro moka (Taom.1).[6].
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Tabmuma 1
V3MeHeHusI TapaMeTPOB FeMOJANHAMHKH ITPH 03KOTE
Mokasare Jrtansl HCCIENOBAHUS
Kasarcim Ucxon Osxor 1 yac 2 Jaca 3 yaca 5 yacoB
ATl 14425+ 2,62 | 148,50 + 2,54 | 137,75+ 2,24 | 114,00+ 1,87 | 81,75+ 2,03
. pr.cr. | MMP | 104,042 1.27 1 4 557 <0,001 <0,001 <0,001 <0,001
1B, 57,95+2,73 | 62,75+2.64 | 54504222 | 4520+210 | 27,10+ 1,38
wm Box or, | MMP | 5256133 | S50 <0,01 >0,05 <0,01 <0,001
MBI, 100,70 + 3,71 | 104,85+ 217 | 9440+3,21 | 93,05+2,75 | 91,40+ 2,65
wm sox, cr, | MMP | 9556136 | g 5 <0,01 >0,05 >0,05 >0,05
4CC, 156,70 + 1,74 | 148,95 + 1,43 | 145,15+ 1,08 | 139,45 + 0,98 | 133,10 + 1,20
VIL/MHH. Mmp | 132,16+086 | _; 10 <0,001 <0,001 <0,001 >0,05
YU, 30,15+ 0,47 | 25,65+048 | 23,30+0,38 | 21,45+029 | 21,05+ 0,26
JUL/MUH. Mmp | 22,65+0.24 | 507 <0,001 >0,05 <0,01 <0,001
Ht, 4180+050 | 4550+060 | 50,60 +0,68 | 55,05+052 | 60,05+ 0,39
% Mmp | 40,90£0.36 | o5 <0,001 <0,001 <0,001 <0,001

Mopodomerprudeckoe rcciae1oBaHne ObLUTO poBe-
JICHO B COOTBETCTBUM C NPHUHIHUIIAMH CHCTEMHOTO KO-
JUYIECTBEHHOTO aHanmu3a [7].

Mopdomerprueckiue H3MEpEeHHsT TPOBOJMIUCE C
nomotbto mporpammel ImageTool amst Windows Vista.
Bsita ucrons3oBana 2 BepcHs MPOrpaMMHOTO obecrie-
YeHus Ui aHanmu3a u3obpaxenus Ha PC mardopwme,
paboTaroIero moj yrpaBieHHEM OMEPallMOHHBIX CH-
cteM Microsoft Windows Vista. ®@oToamnmnapart npu mo-
MOIIIM BBICOKOCKOPOCTHOrO MHTepdeiica ObL1 coemu-
HeH ¢ koMnbloTepoM. [IpeoOpa3zoBanue B IH(PPOBYIO
(bopMy BU3yaH3HPYEMbIX OOBEKTOB OCYLIECTBIIIOCH
aBTOMAaTHYECKU aIlllapaTHBIMH CpPEICTBAMHU. AHaNu3
U(POBBIX JaHHBIX IPOU3BOIMIICS IIPU ITOMOIIH yCTa-
HOBJICHHOTO Ha KOMITIBIOTEpE IPOTpaMMHOTO obecrie-
gyenuss UTHSCSA ImageTool for Windows B pexume
peansHOro BpeMeHu. Takxke Cpe3bl MOABEPralnuch CTe-
PEOMETPUYECKOMY AHAIU3Yy C MOMOIIBI0 OKYJIAp —
MHKPOMETpA.

OCHOBHBIMH KPUTEPHUSAMH KOJIMYESCTBEHHOH MOp-
(bomeTpun CcnyXunu HaumOoJee 3HAYUMBIE M JOCTa-
TOYHO WH(OpPMATHBHBIC MOKA3aTENH, MO3BOJIAIOIINEC

COCTaBUTh JIOCTATOYHO TOJIHOE MPEICTABICHUE 00 13-
MEHEHHH MOP(OMETPUYECKUX MOoKaszaTenael u3ydae-
MOTO OpraHa.

Jlns Haunbonee OOBEKTHBHOM OIIGHKH MOP(O-
q)yHKHI/IOHaJ'[BHOFO COCTOSAHMSA KOPbI HAAIIOYECYHUKOB
HCIOJIh30Baach CIEAYIOas METOJHKA: B KaXKIOM
mpernapare MPOBOAMINCH JBE TMEPICHINKYISIPHBIC K
MMOBEPXHOCTH HA/MOYCYHUKA JTUHUY, HAYWHAS C BHYT-
PEHHEH MOBEPXHOCTH KAaICYJIBI ¢ OJTHON CTOPOHEI U 3a-
KaHYMBas TAKOBOM C IPOTHUBOIOJIOXHONW CTOPOHBIL
[Tpu 3TOM OIpeessUTH IIMPUHY KOPKOBOTO BEIIECTBA,
HIUPUHY OTJEIBHBIX 30H, BBIYHCISUIOCH UX IIPOIIEHT-
HOE COOTHOUIeHHE. B kaxzmoil 30HE ompenensiach
CpeHssl BBICOTA YHOKPHHOLUTOB U CPEIHUI THAMETP
siep IPOQIITBEHBIX MOJEH.

K 6 wacam HabII0726MOTO TMOCIE0XKOTOBOTO TIE-
pHOJa TOJIMHA KOPKOBOI'O BEIIECTBA M IMPOICHTHOE
COOTHOIIICHUE TOJIIUHBI 30H HE MPETEPIICBAIH CYIIIC-
CTBCHHBIX M3MEHEHUIA. Tak TOJIIMHA KOPBI COCTABIISIIA
1490,91 + 4,38 MKM, COOTHOIICHHE KIyOOUKOBOM /
ITy4YKOBOM / ceTuaToin 30H COCTaBJIAJIO
15,4%/72,7%/11,8% cooTBeTcTBEeHHO (pHC. 1,2).

Oxkay06ouxoBasi 30Ha

OnyykoBas 30Ha

B ceTuaTasi 30Ha

Puc. 1. Coomnowenue 301 KOpKO6020 eeujecmed, ucxoo
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Oxay0oukoBasi 30Ha

Ony4ykoBas 30Ha

B ceTuarasi 30Ha

Puc. 2. Coomnouenue 301 KOpK06020 eujecmaa
02ico2 6 uacos

Brusame oxora k 6 9acaMm 0Tpa3miIoch Ha KOIH-
YECTBEHHBIX IMOKa3aTelsiX. Tak, TONIIUHA KITyOOUYKo-
BOM 30HBI cocTaBisuia 229,26 + 0,96 MM, yBenmndnBa-
ack Ha 11,69% mo cpaBHEHUIO C KOHTPOJIBHOHN cepHeit
(Tabm. 2).BricoTa SHIOKPUHOLUTOB KIIyOOYKOBOH
30HBI ObiTa 14,22 + 0,17 MKM, yBemunBasich Ha 7,38%,
JUaMeTp sapa MpH 3ToM cocTaBisut 9,13 + 0,21 Mxwm,
yBenmmumBasich Ha 11,94% (taba. 3).

TosmuHa MyYKOBOM 30HBI B CpeHEM ObLiIa paBHA
1084,54 + 3,05 MKM, yBeIWYCHHE MPOUCXOAMIO Ha
0,78% ot HOpMBI (Tab. 2). DHOOKPHHOLUTEI ITyYKO-
BOH 30HBI UMEJH CpeHIO0 BBICOTY 18,75 + 0,31 MKM,

YTO SIBIBUIOCH BBINIE KOHTPOJIBHBIX TTOKa3aTellell Ha
3,84%. CpenHuii qraMeTp sapa S HIOKPUHOITUTOB ITy4-
KOBOM 30HBI TOCTOBEpPHO cocTaBisit 9,33 + 0,37 MkmM,
yBennuuBasick Ha 2,89% (tabm. 3).

Ceruaras 30Ha mMena tommmHy 177,11 £ 1,56
MKM, yBenmauBasichk Ha 0,38% (tabum. 2).Bricora sumI0-
KPHHOLIUTOB CETHYATOM 30HbI ObLIa paBHo# 10,22 +0,23
MKM, yBenuuuBasick Ha 0,39% 1o cpaBHEHHIO ¢ KOH-
TPOJIbHOU cepuel. JluameTp sapa 3HIOKPUHOLUTOB
cerdaroi 30HbI cocTaBisut 7,81 + 0,12 mxwm (Tadm. 3).

Tabimma 2
TonmuHa 1 NpOIIEHTHOE COOTHOIIEHHE 30H KOPbI HA/ITOYEYHUKOB IIPH 0XKOTe
Hccnenyemble nmokazaTenu
Cepus Ob1was Kny6oukoBas ITyukoBas Ceruaras
TOJIIHA KOpBI (MKM) 30Ha (MKM) 30Ha (MKM) 30Ha (MKM)
(% TONMMIMHBI) (% ToNMIMHBI) (% TONMIIMHBI)
202,46 + 1,12 1076,03 £ 2,11 176,44 £ 1,21
Konrpons 1454,9345,07 (13,4 %) (74,4 %) (12,2 %)
229,26 + 0,96 1084,54 + 3,05 177,11 £1,56
Gueon | pe0o0l p <0001 p <0001 <0001
p=9 (15,4%) (72,7%) (11,8%)
269,43 + 1,34 1219,15+ 3,33 179,31 £ 1,42
Sneor 106785597 p < 0,001 p < 0,001 p < 0,001
p=9 (16,1%) (73,1%) (10,7%)

UYepes 24 yaca mocie HaHECEHHUs 0’KOTOBOM TpaBMBI TOJNIIIMHA KOPHI yBeTUunBanack Ha 12,77%, u coctas-
nsuma 1667,89 £ 5,97 (Tabaa. 9), mpu 5TOM IPOLIEHTHOE COOTHOIICHNE TOJIIMHEI CI0EB KITyOOUKOBOMH / ITy9IKOBOI1 /
ceTyaToM 30H cocTaBisuio 16,1% / 73,1% / 10,7% cooTBeTcTBEHHO (pHC. 3).
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O xi1y6ouKkoBasi 30Ha

O nyuykoBasi 30Ha

B ceTuaTasi 30Ha

Puc. 3. Coomnoutenue 301 KOpKo6o2o eujecmaa
oaicoe 24 uaca

KiyboukoBast 30Ha k 24 YacaMm yBEJIHYWIIACh Ha
24,86% 1O CpaBHEHHUIO C KOHTPOJIBHOM cepuer u co-
craBisuia 269,43 + 1,34 mxum (Tabmn. 2). Beicota 3H10-
KPUHOIIMTOB KIyOOYKOBOH 30HBI B CpeAHEM ObLIa
paBnHa 16,87 £ 1,22 mxmM, yBenuuuBasch Ha 21,93%.
Cpennuil nuameTp sApa 3HIOKPUHOLUMTOB JAaHHOU
30HBI ObLT paBeH 10,19 + 0,12 MKkM, yBeIMYHMBAsCH Ha
21,10% (tabm. 3).

TonmuHa my4koBOW 30HBI cocTaBisiia 1219,15+
3,33 MKM, 4uTO SBJISIIOCH OoJbiie Ha 11,74% 1o oTHO-
IICHUIO KOHTPOJIBHOM cepueil (Tab. 2). Bricora 3H10-
KPHHOILIUTOB ITy4YKOBOH 30HBI yBEIUIMIACh Ha 8,34% u

coctaBisa 19,67 = 1,09 mxm. CpenHuit nuaMeTp sapa
SHJIOKPHHOLIMTOB MyYKOBOW 30HBI ObUT paBeH 10,28 +
0,93 mxM™, yBenuuuBasich Ha 11,87% (tabm. 3).

Ceruaras 30Ha umena mupuny 179,31 + 1,42
MKM, yBenuuuBasch Ha 1,60%, u coctasmsiia 10,7% ot
o01eit TosmmuHb! Kopsl (Tadur. 2). [Ipu aToM BbIcoTa BH-
JIOKPUHOIIUTOB CETYaTOM 30HBI ObTa paBHa 10,35 +
0,47 Mkwm, cpennuit nuametp saep 7,83 £ 0,33 Mkm,
yBenuuuBasck Ha 1,64% u 0,64% COOTBETCTBEHHO
(Tabm.3).

Tabinuna 3
CpenHue 1mokasareny BEICOThI SHIOKPUHOILMTOB U IMaMETpa siipa NP 0XKore

Hccaenyemble nokaszaTesu

KiyboukoBasi 30Ha ITyukoBas 30Ha Ceruaras 30Ha
Cepust Bricota kne- | Juametp Bricota kne- | duamertp Bricota kne- | Juametp

TOK sapa TOK aapa TOK sapa

(MKM) (MKM) (MKM) (MKM) (MKM) (MKM)
Kontpons 13,17+0,12 | 8.04+0,07 | 18,03+0,17 9,06+0,09 |10,18+0,14 | 7,78 +0,07
Osxor 14,22 +0,17 | 9,13+0,21 | 18,75+0,31 9,33+0,37 | 10,22+0,23 | 7,81+0,12
6 JacoB p <0,001 p <0,001 p <0,001 p <0,001 p <0,001 p <0,001
Osxor 16,87+ 1,22 | 10,19+0,78 | 19,67 + 1,09 10,28 +0,93 | 10,35+0,47 | 7,83+£0,33
24 qaca p <0,001 p <0,001 p <0,001 p <0,001 p <0,001 p <0,001

PesynbraTsl nmpoBeneHHON MopdoMeTpuH IMoKa-
3aJM, YTO MEpe MPOTPECCHPOBAHUS 0)KOTOBOTO IIOKA
MPONCXOJIAIIECE YBEIMUCHNE KICTOUYHBIX pa3MepoB U
MIMPUHBI 30H OTPA3WIOCh W Ha M3MEHEHUH pa3MepoB
BCEr0 KOPKOBOTO BEIIECTBA C M3MEHEHHUEM HPOLCHT-
HOTO COOTHOIIIEHUS cioeB. Uepes 24 gaca mociie HaHe-
CEHHS 0)KOTOBOW TPaBMbI MPOUCXOIUIIO TOCTOBEPHOE
yBEJIMUYEHHE TONIIUHBI KOpbl Ha 12,77%, cocTaBiss
1667,89 + 5,97 MkM, TIpH 3TOM MPOLIEHTHOE COOTHOIIIE-
HHE TOJIIUHBI CJIOEB KJIyOOUKOBO# / My4KOBOH / ceTya-
To#1 30H coctasisuio 16,1% / 73,1% / 10,7% cooTseT-
CTBEHHO.

B Teuenune 24 uvacoB mociie 0KOTOBOH TPaBMBI
MOp]OMeTpUIECKHE [T0Ka3aTelH, yKa3blBalOT Ha BBICO-
Ky (YHKIMOHAIBHYIO aKTHBHOCTH KOPBI HaJIo4ed-

HUKOB. ToNIIMHA KOPBI yBEIWYMBAJIACh 32 CUET KITy-
0OOYKOBOH M IyYKOBOH 30H, BeAyllee K M3MEHEHHUIO
MIPOLIEHTHOTO COOTHOILIEHUE TOJIIMHBI cinoeB. [Ipouc-
XO/IUT PacIIMpPEHUE 30H KOPHI, YBEINIECHHUE KICTOYHBIX
pa3mepoB u ux saep (puc.5,6). Takxke ciaemyer oTMme-
TUTbH, YTO HAOIIOAAEMOE YTONIICHHE CIOEB B OCHOB-
HOM TPOUCXOJWIIO 32 CUET YBEIWYEHHS BBICOTHI Kile-
TOK W HEPEIKO B MPOICHTHBIX YMCNIax coBmaaaio. K
HCXOJy CYyTOK OOra B OOJbLICH CTETCHH BBIPaXKEH-
HBIE U3MCHEHUS HAOMIOAI0TCS B ITyYKOBOM 30HE KOPHI
HaAIIOYCYHUKOB. Hanmenee BbIpAXKCHHBIC U3MCHCHUS
— B CETYATOU 30HE.
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Puc. 5. Hzmenenue evicomoi QHOOKPMHOL;umOS npu osicoce

[ToaBozst UTOT, XOYETCSI OTMETUTD, YTO KOMILIEKC
MOP(]OJIOTHYECKUX U3MEHEHUI B KOPKOBOM BEILIECTBE
HAJIIOYEYHUKOB TPU 0)KOTOBOM IIOKE IPHOOpETaeT
KOMITCHCATOPHBIH XapakTep, BIEKYIMH K (yHKOHO-
HaJIbHOM aKTHBHOCTH, OCHOBY KOTOPOH COCTaBiIseT
Mopdotoruyeckas mepecTpoiika TKaHH.
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Meouyunckuii paxyromem HAYUOHATLHO2O UCCLEO08AMENLCKO20 OEPHO20 YHUBEPCUMEMA

Abstract

MUDH UATD 2. Mockewl

The obtained results of clinical and laboratory indicators confirm the severity of the injury in the experiment.
Modeling of hemorrhagic shock is advisable for further study of pathogenetic mechanisms and morphological

changes in organs and tissues.
Annomauus

Tonyuennvie pesynomamol KIUHUKO-I1AOOPAMOPHBIX NOKA3ameneti NOOMEEePHCOarom maxcecms mpasmsl 6
akcnepumenme. Moodenuposanue 2emMoppazuyecko2o woxa yeiecooopasHo 05 OanbHelue2o usyyeHus namoze-
HeMuYecKUx MexaHusmos U MoppOI0SULeCKUX USMEHEHUL OP2aHO8 U MKAHEI.

Keywords: hemorrhagic shock, hematocrit.

Knrouegwie cnosa: cemoppazuueckuii Wox, 2eMamoxpum.

HeocnabeBatomuii mHTEpEC K U3YUCHUIO TIATOTe-
He3a CHCTEMHBIX HapyIICHUH, BOSHUKAIOIINX TPHU Te-
MOpparuuecKoM IoKe, 00yCIIOBJICH, C OJIHOW CTOPOHBI,
JIOCTATOYHO BBICOKOM YacTOTOM pa3IMYHOIO poja
TpaBM, a C Ipyroi — COMaTU4ECKHX 3a00JIeBaHU, CO-
MPOBOXKIAIOMIMXCS KPOBOTCUCHUEM M Pa3BUTHEM Te-
MOpparMueckoro moka. JleralbHOCTh OT IIOKa OCTa-
etcst BbICOKOH (15-30%), U CyIieCTBEHHO!N TCHICHIIUU
K €¢ CHIDKCHHUIO HE OTMEUYACTCs, HECMOTpPS Ha MHOTO-
YHUCIICHHBIC TCOPETHYCCKIE N3BICKAHUS U HCITOB30Ba-
HUE MPUHIUINAIFHO HOBEIX CPEACTB U METOJIOB JIeUe-
HuA[1]. Bo MHOroM 3TO CBfI3aHO C HEAOCTATOYHBIM
HU3ydeHHEeM MEeXaHI3MOB ()OPMHUPOBAHUS HEOOPATHMO-
CTH MIOKa, KOTJa, HECMOTPS Ha NMPHHAMAEMbIe Jeded-
HBbIC MEPOIPHUATHI, HEJOCTATOYHOCTH KPOBOOOpAIIe-
HUS POTPECCUPYET U IMPOUCXOIAMUT THOEh OpraHu3Ma.
DT0, B CBOIO 0YEpEelb, MOXKET OBITh CBS3aHO C HEJO-
OIICHKOI MOBPEKJICHUS U BKJIaia B HQOPMUpPOBAHKE HE-
JIOCTaTOYHOCTH KPOBOOOPAILIEHHUS OTJIEIILHBIX OPTaHOB
U CHCTEM, B YACTHOCTH TaKHX OPTraHOB DHIOKPUHHOM
CHUCTEMBI, KaK IIUTOBHIHAS JKeJIe3a M Kopa HaAImodey-
HUKOB, M3Y4YCHHUI0 MOP(ODYHKIMOHATBHOTO COCTOSI-
HUS KOTOPBIX U OBLIO MOCBAIICHO HAIIIE UCCIICIOBaHHE.

HccnenoBanue HOCHIIO 3KCIEPUMEHTAIbHBIN Xa-
paxTep U OCYIIECTBIIIOCH Ha O€CIOPOIHBIX COOaKax B
cooTBeTcTBUH ¢ «lIpaBmiiaMu rymMaHHOTO OOpaIIeHus
¢ J1abOpaTOPHBIMH JKUBOTHBIMIHY» W METOIUYECKAMHU
ykazanusMu M3 PO «JleoHTONMOTHS MEIUKO-OHOIOTH-

gecKoro dkcrepumerTay (1987) u mpoBoauiIocs B co-
orBercTBUH ¢ mpukazamu MunByza CCCP Ne 742 or
13.11.84 «O0 yTBepKICHHM MPABHI MMPOBEACHUS Pa-
00T C MCMOJIB30BAHHEM DKCIIEPUMEHTAIBHBIX KHBOT-
HbIX» ¥ Ne 48 ot 23.01.85 «O koHTpose 3a mpoBeze-
HHEM PaboT C UCIOJIb30BAHUEM IKCIIEPUMEHTAIBHBIX
KHBOTHBIX».

Jlnist pelieHyst NOCTaBIEHHBIX 33/1a4 BBITOJIHEHBI
sKcTIepuMeHThl Ha 20 OecropoiHBIX cobakax Maccoi
ot 10 o 23 xr. Bo3pact cobak onpenesnsiii 1mo cocro-
SIHUIO ¥ KOH(UIYpaly MOCTOSHHBIX 3y0oB [2]. XKu-
BOTHBIE COJICPXKAINCH B YCIIOBHSAX BHBApHs COTIIACHO
npaBuiiam JtaboparopHoii npaktuku (GLP), 0cHOBHBIM
HOPMATHBHBIM JIOKyMEHTaM, NpeanoxeHHsiM BO3.
Copnepxanue 1 KOpMIICHUE POU3BOIUIIOCH B COOTBET-
ctBuu ¢ npukazom M3 CCCP Ne 1179 ot 10.10.1983
€0 cBOOOIHBIM J0CTYNOM K Bojie. [IpoTokoi skcnepu-
MEHTa B paszesiaXx BbIOOpa, COJep)KaHHs KUBOTHBIX,
MO/JIITMPOBAHHMSI TTATOJIOTHYECKHUX MPOIIECCOB U BBIBE-
JICHHS WX W3 ONBITa COCTaBJIEH B COOTBETCTBHU C
«MexayHapoAHBIMH PEKOMEHAAIMSIMHU T10 MpPOBEJC-
HUIO MEIMKO-OMOJIOTMYECKUX HCCIIEIOBAHUNH C HC-
MOJIb30BaHUEM JKUBOTHBIX (1985 1) m mpukaszom M3
P® Ne 267 ot 19.06.2003 «O0 yTBEep>KACHUHU TIPABHI
71a00paTOPHOH MPAKTHKID).

Ilepen BKIIOUEHHEM B HKCIIEPUMEHT BCE KHUBOT-
HBIE MPOLUIM HEOOXOAMMBIN KapaHTWH M TOABEpra-
JIMCh OCMOTPY TI€pEe]] UCCIEIOBAHIEM.
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Bce 6osre3HeHHBIE MAHUITYIIALAH 1 BBIBEACHUE W3
SKCIIEpUMEHTa MPOBOIWINCH IO BHYTPHUILICBPAIH-
HBIM THONIeHTal — HaTpreBbIM (0,04 r/Kr) HapKO30M.

IIpenBapUTEIbHO KUBOTHBIX B3BEIIUBAIH, (DHUK-
CHpOBAJIU Ha ONIEPALIMOHHOM CTOJIE B ITOJIOKEHUH JIEKa
Ha CIMHE W BHIOPUBAIU MIEPCTh HA TEPEIHEOOKOBOU
MOBEPXHOCTHU IIIEH CIICBA, MEAUATBHOW MOBEPXHOCTH
BEpPXHEH TpeTu mpaBoro Oempa, TPYIHOH KIETKE.
Cpa3y mocie QUKCcauu yCTaHABINBAIN YPETPaTbHBIH
KaTeTep B MOYEBOH Iy3BIPh LIS OTPEACICHUS TI09aco-
BOTO JUype3a, a TaKXKe MOIKIIOYAIH AIICKTPOKAPIHO-
CKOII 17151 MOHUTOPHOTO HAOMIOICHHS 32 CEpACUHOMH ae-
ATENBHOCTBIO. B acenTHYEeCKNX YCIOBUSIX KaTeTEPH3H-
pPOBAIM JIEBYIO HapyXHYIO SIPEMHYI0 U TIPaByIO
OepeHHYI0 BEHBI, a TAKKe NPaBylo OeIPEHHYIO apTe-
puto. B sApeMHy10 BeHy cpasy mHocie KaTeTepH3aluu
BBOAWIM TemapuH u3 pacdyera 100 EJI/xr maccer Tena
JKUBOTHOTO.

ITocme mpoBemeHUs MOATOTOBHTENBHBIX MEpPO-
TIPUSATAN OCYIIECTBISUIA CBOOOJHOE KPOBOITYCKAHHE
U3 TpaBoii OenpeHHoi apTepun B ooveme 22,83 + 0,24
MI/KT. [IpoOMmKATENEHOCTS KPOBOITYCKAHUS COCTAB-
nsna 3,87 £ 0,20 muH.

B mporiecce skcmeprMeHTa Beln HAOMIOICHAE 3a
OOIIMM COCTOSTHIEM JKABOTHBIX, MOUCOTACIICHHAEM, Pe-
THUCTPHPOBAJIH JIETATHHOCTb.

JUis moATBepIKIOCHHS IIOKAa W ONEHKH TSHKECTH

LI0Ka MCCIIEA0BAIINChH CIEAYIOIINE OCHOBHBIC KITMHIIE-
CKH 3HAUMMBbIE TTapaMETPbI EHTPAIBHON F'eMOANHAMUKH:
aprepuanbHoe pasieHue (AJl), IeHTpadbHOE BEHO3HOE
nmaeienue (L[BJI), mepudepuueckoe BEHO3HOE ABICHUE
(IIBM). Taxke yYMTHIBAIMCH BEAYIHME KIMHHYECKHE
CHMITTOMBL: 4acToTa cepaednsix cokparienuii (UCC), va-
croTa JpIxatenbHbIx apwkenni (Y/1/1). OcaoBHbIM 1200-
PaTOpPHBIM MOKa3aTeseM sBisuics reMarokpur (Ht) [3].

AptepuanbHoe nasienue (AJl, MM pT. CT.) ompe-
JIETSUTH TIPSIMBIM METOJIOM € TIOMOIIBIO PTYTHOTO Ma-
HoMmetpa JlioxBura B OeapenHoi aprepun. OmHOBpE-
MEHHO BEJIU MTOJICUET YaCTOTHI bIXaHNUA B 1 MUH.

LlenTpansHoe 1 nepudepuieckoe BEHO3HOE AaB-
nenne (UB/] u IIBJ], MM BoA. CT.) U3MepsUIH anmapa-
ToM BasibiMaHa B JIEBOM Hapy»KHOU SIPEMHOM U IPaBOil
OepeHHOl BeHaX, MPeIBAPUTEIbHO OINPE/CIUB HYJIe-
BYIO TOUKY OTcueTa [4].

I'eMaTOKpUTHBIN MOKa3aTeb BEHO3HOW KpOBU
(Ht, %) maxomumu 1o YHHGHUIUPOBAHHON METOIMKE
(Kaprmumenko A. 1., 1998).

Brutn momydens! cnenyromme pe3yiasraTel. Cpasy
ke Tocie kpoBommyckanust AJl cHmxanock 1o 76,50 *
5,33 mMm pr. c1.(p < 0,001), uro cocrasmso 73,5 % ot
HOpMBI. B nocnenyromue cpoku A/l MenmnenHo Bo3pac-
TaJIO ¥ K 1 yacy MOCTTeMOpPParnveckoro mepruoza J1o-
crurano 80,25 = 4,41 MM pt. cr. (P < 0,001) mwm
77,53% ot ucxomgHoro ypoBHs (T1ab. 1).

Tabmuma 1
V3MeHeHHs mapaMeTpoB T'eMOIMHAMKKH MIPY OCTPOI KPOBOIOTEPE
HccnenoaH- DTanbl HCCIICOBAHUS
HbIE TIOKa3a- Crar
TeNnu moKas Hopma TpaBma 1 gac 2 gaca 3 gaca 5 gacoB
ATl M 104,04 + 76,50 + 80,25 + 83,50 + 88,75 + 93,00 +
M pT’ or m 1,27 5,33 4,41 3,94 3,80 3,94
CE p <0,001 <0,001 <0,001 <0,001 <0,01
1B M 52,56 + 40,75 + 47,25 + 49,25 + 49,25 + 52,50 +
MM BOJT ’CT m 1,33 2,67 2,76 2,69 2,89 2,85
s p <0,001 >0,05 >0,05 >0,05 >0,05
B M 95,56 + 71,75 + 76,75 + 81,50 + 84,50 + 89,75 +
MM BOI[.,CT. m 1,36 3,62 3,50 3,30 2,71 2,10
p <0,001 <0,001 <0,001 <0,01 <0,05
erele M 132,16 + 155,70 + 150,10 + 145,55 + 137,60 + 125,95 +
. /MH’H m 0,86 1,10 1,11 0,99 0,74 0,83
yAa. ) p <0,001 <0,001 <0,001 <0,001 <0,001
I M 22,65 + 24,50 + 23,10 + 21,90 + 21,05+ 21,45+
n /MH’H m 0,24 0,44 0,32 0,27 0,21 0,20
: : p <0,05 >0,05 >0,05 <0,001 <0,001
Ht M 40,90 + 40,55 + 38,50 + 35,40 + 29,85 + 25,70 +
%' m 0,36 0,43 0,40 0,33 1,45 0,39
p >0,05 <0,001 <0,001 <0,001 <0,001

Ko BTOpOMY Hacy mocie HaHeCeHHs TPaBMbI ypo-
Beub AJ] mocturan 83,5 £ 3,94 MM prt. cr. (p < 0,001),
yepes 3 yaca nokazatenu AJ] cocraBumu 88,75 + 3,80
MM pT. cT. (p < 0,001), gyepe3 5 gacoB AJ] monHsIOCH

110 93,00 + 3,49 mm prt. ct. (p < 0,01), TO ecTh mpu-
6mM3MI0CchH K cxonHoMy ypoBHIo. ITocne 5 uacos mo-
CTreMOPParuyecKoro Nepuoja apTepuaabHOe JaBie-
HHE ObIIO HIDKE UCXOAHOTO YpoBHS Beero Ha 10,6 %

(puc. 1).
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Puc. 1. Junamurxa apmepuanvrozo oasnenusi npu ocmpou

Kposonomepe

1B/l Ha BBICOTE KPOBOIyCKaHHMsS YMEHBILIANIOCh
Ha 22,47 % mpoTHB MCXOXHOTO U paBHsoCh 40,75 +
2,67 mM Bog. cT. (p < 0,001) (pm HOpME 52,56 + 1,33
MM BOJI. CT.), 9TO YKa3bIBaJIO HA TUIIOBOJIEMUIO U Pe3-
KO€ CHIDKEHHE BEHO3HOTO IPUTOKA K cepamy. JlocTo-
BepHO cHIpKanoch I1B/ Ha BeicoTe TpaBMbI Ha 24,92 %

MM BO/L. CT. 95 56

71,75

76,75

MU UCXOIHOM, paBHOM 95,56 + 1,36 (p < 0,001). B
paHHEM MMOCTTEMOPPArMYECKOM IEPUOMIE MPOUCXO-
nwio ysenunuenue [IBJI u IIB/] 3a cueT BbIXOJa MEX-
KJIETOYHOMH XKHUJIKOCTH B KPOBSHOE pyciio (puc. 2).

89,75

81,50 84,50

100
80

60

20

2 50

OB

0 ‘

Hcxon TpaBM% 1B Z} yac

2 yaca .ﬁ%ﬁa

5 gacoB

Puc. 2. Ilokazamenu L{B/] u IIBJ] npu ocmopoti kposonomepe

Tak yepe3 1 yac mocne KpoBOIYCKaHHUs MPOU30-
IO HEJOCTOBEPHOE MOBBIMICHUE IICHTPAIHHOTO Be-
HO3HOTO JaBiieHus a0 47,25 + 2,76 mm Boa. cT. (p >
0,05), uto coctasmio 89,90 % ot HOpMEL K 5 wacam
nocyie TpaBmbl 3Hadenue 1IBJ] mocturio 99,89 % or
HUCXOMHOTO YpOBHS. [lapayuiesbHO MPOMCXOAMIO 0-
CTOBEPHOEC MOBBIIICHUE MEPHUPEPHUUCCKOr0 BEHO3ZHOI'O
JIABJICHUS: Yepe3 | yac moCcTTpaBMaTHYSCKOTO MIEPHO/Ia
IIBJI Bo3pocio 10 76,75 + 3,50 mm Box. cr. (p < 0,001),

yepes 2 yaca — 10 81,50 + 3,30 mm Bog. ct. (p < 0,001),
yepe3 3 yaca — g0 84,50 = 2,71 mm Box. cr. (p < 0,01),
yepes 5 yacoB — 10 89,75 + 2,10 MM Box. cT. (p < 0,05),
4yT0 coctaBmiio 93,92 % oT uCX0IHOM.

YCC n Y1l B MOMEHT KPOBOIIOTEPH CHIDKAJIHCH
MEHEE 3HAYUTENBHO U IOCTUT M COOTBETCTBEHHO 117,81
% u 111,11 % (p > 0,05); x 3 yacy moctremopparme-
CKOT'0 MEPHO/Ia ITH MOKA3ATEIH PHOIIKAIMCH K HCXOI-
HBIM (pHC. 3).
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Puc. 3. Juunamuxa YCC npu ocmpotii kposonomepe

Jo tpamsl Ht 6611 pasen 40,90 + 0,36 %. Cpazy
TMOCIIe KPOBOIOTEPHU HE MPOUCXOIAIIO 3aMETHOTO €ro TMo-
HIDKEHMS, U OTOT IToKasaTesb cocrasiui 40,55 + 0,43 %,
uT0 OBUTO HemocToBEpHBM (P > 0,05). Uepes 1 yac mo-
cJle KPOBOIYCKaHHUsI, B Pe3yJIbTaTe pa3BeeHHs
KPOBHU MOCTYIAIOUIEH MEXKKIETOYHON JKUAKOCTBIO,

%
0 40,90 40,55 38,50

Ht nocrosepHo cumsmics ao 38,50 = 0,40
%(p<0,001),uepe3 2 uaca ou coctaBua 35,40 +
0,33 % (p < 0,001), yepe3 3 waca—29,85+1,45% (p <
0,001), uepes 5 gacos — 25,70 + 0,39% (p < 0,001) (puc.
4).

35,40

Hcxon TpaBma 1 gac

2 Jaca

3 gaca 5 gacos

P u c. 4. H3menenus cemamoxpuma npu ocmpoti Kpogonomepe

CIIMCOK JIMTEPATYPBI:

1. Kosues M.II. 3HaueHue alanTHBHBIX PEAKIIHIA
IPU OCTPOW KPOBOIIOTEPE IS ONPEJNENICHNS] TAKTUKU
MH(Y3MOHHONW Tepanmuu Ha JIOTOCTIHTAJILHOM JTare:
JuccepTans ... KaHAWAATa MEIUIMHCKHX HayK
(14.00.37). - HoBocubupck, 2009.- 95 c.

2. HTamumos C.A., Pamsuxosckuii A. I1., Kelice-
BuY JI. B. PyKkoBOJICTBO MO 3KCIIEPUMEHTAIBLHOU XH-
pyprum. - M.: Menumina, 1989. -

272 c.

3. Audibert G. Indications of blood components
and outcom of transfision practices in hemorrhage of
multiple trauma // Cah. Anesthesiol. — 1994. — Vol. 42.
—Ne 3. —P. 391-394.

4. Manemmes B.J[. VdrencuBHas Tepamnms
BOJHO—3JIEKTPOJIUTHBIX HapyleHuid. — M.: Menununa,
1985. - 192 c.



International independent scientific journal Ne16/2020 41

CLINICAL SYNDROMES IN PATIENTS WITH PEPTIC ULCER OF THE VENTRICLE AND
DUODENUM IN COMBINATION WITH ARTERIAL HYPERTENSION AND TUMATO SUGAR

Kozachuk T.
student
Buzdugan I.
Ph.D., Assistant

VKNZU "BUKOVYNSKY STATE MEDICAL UNIVERSITY"

Department of Internal Medicine and Infectious Diseases

Ukraine, Chernivtsi, Sq. Theatrical, 2

KJIHIYMHI CUHAPOMH Y XBOPUX HA IIEIITUYHY BUPA3KY IIIVIYHKA TA
JABAHANUSATHUITIAJIOI KHIIKH Y ITIOE€ITHAHI 3 APTEPIAJIBHOIO I'lNIEPTEH3IEIO TA
OYKPOBHUM JIABETOM THILY 2
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BITH3Y « 5YKOBHUHCBHKHUH JIEP)KABHUH MEJUYHUN YHIBEPCHUTETy
Kadgheopa snympiwnvoi meouyunu ma ingexyitinux xeopob

Abstract

Yxpaiuna, m. Yepuisyi, nn. Teampanvua, 2

The article presents the influence of toxigenic strains sagA and vacA H. pylori on the clinical course of the
patient's condition, namely pain, dyspepsia and astheno-vegetative syndromes. The presence of H. pylori infection
and concomitant pathology complicates the course of the underlying disease.

Anomauin

B cmammi nasedeno enaue moxcueennux wmamie cagA i vacA H. pylori na xainiunuii nepebic cmany xeo-
Po2o, a came 600020, OUCHENCULHO20 MA ACMEHO-8e2eMamueH020 cunopomis. Hassnicmo ingpexyii H. pylori
ma cynymmvoi namonoeii oomsiicye nepedic 0CHOBHO20 3aX80PIOBAHHSL.

Keywords: peptic ulcer of the stomach, duodenum, arterial hypertension, type 2 diabetes mellitus, toxigenic

strains, H. pylori.

Knrwouoei cnosa: nenmuyna 8upaska wiiyHkd, 08aAHAOYAMUNANA KUWKA, APMePIanbHa 2inepmen3is, YyKposull

diabem muny 2, moxcueenni wmamu, H. pylori.

AKTYaJbHICTh TEMH.

JlocuTh MmoLMpeHe 3aXBOPIOBAHHS cepell XBOpoo
IUTYHKOBO-KHIIIKOBOT'O TPAKTY 3aiiMa€ NENTUYHA BUPA-
3ka nuryHky (IIBII) Ta aBaHagugTHIIANOl KHIIKH
(AIIK) - v 5—10% nacenenns csity. B Ykpaini 3a-
peectpoBano 601 5 M xBopux Ha IIBII ta JTIK, mpu
[LOMY CepeJl MICHKOT'0 HACEJICHHS JaHe 3aXBOPIOBAHHS
3YCTpidaeThCs B 2—3 pa3u yacTimie, HiXK cepell CUTbCh-
KOTO.

AprtepiansHa rineprensis (Al') € ogauM 3 Haifo-
NIMPCHINTNX XPOHIYHUX 3aXBOPIOBAHB CEPIICBO-CYIMH-
Hoi cuctemu ( ckinagae 30 % mopocaoro HaceIeHHST Y K-
painm) [5-7], a cepen €HIOKPHUHHOI CUCTEMH TIepIIE Mi-
cie mocifae mykposuid miader tumy 2 (I 2) - 70%
Bci€el marosorii [1], HOeMHAHHS JaHWX MATOJOTIH 30i-
JBIIYIOTh PU3UK PO3BUTKY YCKIAJHEHb I CMEPTHOCTI
[2-4].

Yacrota cymicHoro nepediry [IBII ta JIITK i3 AT’
i IJ] 2 3raamKye KIiHIYHI POSIBU OCHOBHOT'O 3aXBO-
PIOBaHHS, TOMY Ha CHOTOHIIIHIHN ICHB TIOETHAHHS Ta-
KHX 3aXBOPIOBAHb € aKTYaJIbHUM.

Meta po60TH: OLIHUTH KJTiHIYHI OCOOIUBOCTI ITe-
NTUYHOT BUPA3KH LITYHKA Ta JBAHAALSTHIIAION KUIIKH
y MO€HAHI 3 apTepialbHOIO TIIIEPTEH3IEI0 1 IyKPOBUM
niaberoM THITy 2.

Martepiaau Ta MmeToam.

Kniniuni obcresxxenns mposeneno 120 xsopum. 3
Hux: 60 oci6 xBopitots [1BII Ta ATIK (rpyma Nel), 60
oci6 — [1BIII ta AIIK y moexnani i3 AT i IIJ] 2 (rpyma
Ne2). ¥V Bcix rpymnax CTaH TSDKKOCTI CKJIaJaB JCTKUH Ta
CepeHii CTYIeHi.

Hamu 0y110 06CcTeReHO XBOPI MO0 BCTAHOBICHOMY
JarHo3y BUPas3KH HUTYHKA Ta JBAHAALSATHIIANION KUIIKA
1 JIIKyBaJIbHIN TakTHLI 3rigHo Haka3zy Ne 271 MO3 Yk-
paiam (Bix 13.06.2005 p.), miarHOCTHYHI KpUTEPii ITyK-
poBOro AiabeTy BpaxOBYBaJIM BiJIIOBIIHO 32 PEKOMEH-
nmarissmu Mixaapoasoi ¢eneparii 3 suuenuas (2007
p.) Ta kinacudikamiro BOO3 (1998) mpo BikoBy rpaja-
mito oci6. AI' Bu3Hauanu npu minsumienHi AT Bute
140/90 MM. pT. CT., OI[IHIOBAJIU XapaKTep YPaKeHHS Op-
raHiB-MillleHeH, 3 ypaxyBaHHsIM piBHS AT, BimoBiHO
1o Hakazy MO3 Ykpainu Ne 247, Bix 01.08.1998.

Pe3yabTaTh 10CTiTKeHHS.

Kuinika TTBII ta JITTK cympoBomkyeThest 00J160-
BHM, JHCIICTICHYHIM Ta aHTEHO-BET€TaTHBHUM CHHJI-
pomamu. [Toexnanus [IBII Ta ITTK i3 AT i I1/] 2 06-
TSDKY€E TIepeOir OCHOBHOTO 3aXBOPIOBAHHS.

BonboBmii CHHAPOM CYIPOBOKYBABCS EMIracT-
PABHUM Ta HIYHUMHU OOJISIMH. 3a TaHUMH OOCTEKCHb
JIOBEJICHO, ITI0 eTiracTpaibHO-00J0BHI CHHAPOM CIIO-
crepiraerses y 75% xBopux Ha [1BIII ta ATIK, a y xBo-
pux =Ha [IBII Ta AIIK 3 AI' i A2 - y 80%, mo cBia-
YHUTH TPO MiABUIICHHS 00JILOBOTO CHHAPOMY Y XBOPHX
13 cynyTHBOIO martoJoriero. (Puc.1).
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Puc. 1.
Ocobnusocmi 601608020 CUHOPOMY Y X6OPUX HA NENMUYHY BUPA3KY WITYHKA MA 08AHAOYAMUNANOT KUWKU Y NO-
€OHAHI 3 apmepianbHOIO 2inepmensicio ma yykposum oiabemom muny 2.

V¥ xBopux Ha [1BIII Ta T1K i3 AT i [I/I2 gacrime
3yCTpivaroThCs 00 B emiracTpajibHid AUSHIM, 10 Ha
11,12% nixBunieHi y nopisHsHi 3 xBopumu Ha [IBII Ta
JTIK. Hiuni 6omi yacriie 3ycTpidaroThCsl y XBOPUX Ha
MBI Ta AIIK (nmixBuienHs Ha 28,88%) Ta moka3HUK
3MEHILICHHs OO0JIIO Mics DKi MABUIEHUH Y XBOPHX Ha

IMBLI ta AIIK i3 AT i IIJ12 (ra 24,44%) y nopiBHAHI 3
xBopumu Ha [IBII ta JIIK 6e3 AT i LI/12.

B cBoto yepry, AucnencuYHui CUHAPOM, 1110 IPO-
SIBISIBCSI CKapraMu Ha HYJIOTY, BIPYKKA TTOBITPSIM, Bi-
JIYTTS] IEPETIOBHEHHS Ta BAKKOCTI B emiracTpii micis
npuiioMy TXki, CHocTepiraBcs y ABOX TPYI XBOPHX.
(Puc. 2)
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Puc. 2. Oyinxa ducnencuunozo cuHOpomy y XOpux Ha NENMUUHY BUPA3KY WLYHKA Ma 08AHAOYAMUNANOT KUWKU
V ROEOHAHI i3 apmepianbHOI0 2INepmeH3Iicio [ yyKkposum diabemom muny 2.

JucnencuyHuii CHHAPOM TIPOSIBIISIETBCS Y BCIX
XBOpHX, aJie MiABUIIEHUH y rpymi xBopux Ha [IBIII Ta
ATIK i3 AT i L1/ 2.

ACTeHO-BereTaTUBHUM CHHIPOM IIPOSIBIISIBCS Apa-
TIBJIMBICTIO, B’ SUTICTIO, 33 IUIIKOIO.

JpariBnuBicTh Big3zHayanack y 90% xBopux Ha
MBI Ta AIK i3 AT" i IIJ] 2 Ta 43,33% xBOpuX Ha
IMBUI ta ATIK i3 cymyTHBOIO MaTOJIOTIiE0. 3aIuIlKa
pu Gi3MIHOMY HaBaHTAXXCHHI CIIOCTEPIranach y TpyIri
Ne2 - 76,66% 156,66% -y rpymi Nel (Puc. 3.).
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Puc. 3. I[Ipossu anmeno-eecemamugrHo2o cuHOPOMY Y X60PUX HA NENMUYHY GUPA3KY WILVHKA MA 08AHAOYAMUNA-
JI0I KUWKU Y NOEOHAHI 13 apmepianbHolO 2inepmensielo i yyKposum diabemom muny 2.

JlaHuii 38’ 130K MiXK OCHOBHOIO Ta CyIyTHBOIO Ia-
TOJIOTI€I0 CBLAYUTH PO B3aEMOMNEPEOIr JTaHUX MaTOJI0-
Tiif Ta yCKJIaJHEHHS Mepediry OCHOBHOI 3a HAsIBHOCTI
CYITyTHHOT MATOJIOT1.

BucHoBxku.

VY XBOpHX Ha MENTHYHY BUPA3Ky IUTyHKA Ta IBa-
Ha/ALITHTIAION KUIIKY MTO€HAHO] 3 apTepialibHOIO Tile-
PTEH3I€r0 Ta IYKPOBHM iabeTOM THITYy 2 criocTepira-
FOTHCS 3MiHH KITIHI9HOI KapTHHH, TOOTO TOCHICHHS 00-
mpoBoTO (60 B emiractpii (aa 11,12%) Ta 3MeHIIeHAS
6ouni micns ki (Ha 24,44%)), IUCNIENICUYHOTO CHH/-
pomy (HyzoTa (Ha 6,67%), Bi4yTT4 IepenoBHEHHS (Ha
21,66%) Ta BaxKKIiCTh y HLTYHKY Ticist ixi (Ha 3,44%))
1 aCTEHO-BEreTaTHMBHOIO CHHAPOMIB (3ajuiika (Ha
20%) Ta B’sunicth (Ha 20%)) y MOPIBHSIHHI 3 XBOPUMHU
Ha TENTHYHY BHPa3Ky NUIyHKa Ta ABaHAASMTHIAION
KHIIKK 0€3 CYIyTHBOI ITaTOJIO i, 10 CBIAYMTSH PO T10-
CHJICHHS KJIHIKM y TO€AHAHHI 3 CYIyTHBOIO IATOJIO-
ri€lo, MOPYIIEHHSIM KOMIIEHCATOPHUX MOIJIMBOCTEH
OpraHi3My Ta € BaXINBUM YHHHUKOM Y T1arHOCTHIII 3a-
XBOPIOBAaHHSI.
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Abstract

Medical students relation to their own health and to life style is showed by means of answers analysis after
their filling up a special anonymous form. Basic tendencies in students health are examined side by side with ways
and means their improvement. Influence of risk-factors and stability-factors on students’ general condition and
effectiveness of educational process is traced. Compulsory training of all medical students to healthy life style is
suggested

AnHomauyusn

Tlokasano omuouiernue cmyoeHmos-meouKo8 K ux coOCmeenHoMy 300P08bI0 U 00pA3Y HCUZHU HOCPEOCTBOM
AHANU3a OMEENO08 Ha 6ONPOCHL CREYUATLHOU AHOHUMHOTU aHKembl. Paccmompenvl ocHosHble meHOeH Yl 300P06bs,
CMYOeHMOo8 HapAdy ¢ NYyMAMU U cnocobamu ux yayuuienus. Ilpocnesceno anuanue akmopos pucka u pakmopos
YCMOUYUBOCTNU HA CAMOYYSCMEUe cmy0eHmos u 3¢ghekmusHocms obpaszosamenvrozo npoyecca. Ilpednoiceno

obs3amenvHoe 0OyueHue 8cex CMy0eHmo8 MeOUYUHCKUX YHUBEPCUMEMO8 300p08OMY 00paA3y HCUSHUL.

Keywords: students, health, healthy life style, risk-factors, stability-factors, health education.
Knroueswte cnosa: cmyoenmot, 300posbe, 300p08bllL 00pA3 HCUZHU PAKMOPBL PUCKA, PAKMOPbL YCMOUYUEO-

cmu, obyuenue 300p08bio.

Beeoenue

B ncropun Menmmmab! mpobiaeMa o0pasa XKHU3HU U
3JI0pOBbsl CTyICHTOB, OYE€BUHO, NOSBUIACH OJHOBpPE-
MEHHO C CO3aHHEM CHCTEMbI BBICIIETO 00pa30BaHM,
OJTHAKO €H OO0 HE YAENAIOCh TAKOTO MPUCTAIBHOTO
BHIMaHHS, KaK OXPaHE 3/10pOBbS JETEH U MOJPOCTKOB.
He nammma 1o/mkHOT0 OTKIIMKA U M3/1aHHAas B KOHIIE XX
BEKa B OJTHOM M3 MOCKOBCKHX BYy30B KHHTa IO/ Ha3Ba-
HUEM «310poBbe CTyAECHTOB» [1]. B 3TOM KOMIEKTHB-
HOM TpyJle MPEANPHUHSATA MOMBITKA HAYYHOTO0 000CHO-
BaHMs TOHATHS «310pOBbIH 00pa3 xu3Hm» (30X),
MPEJCTABICHBI €r0 CTPYKTYpHBIE KOMIIOHEHTHI U CO-
3aHBl KPUTEPHAIBbHBIE XapaKTEPUCTHKH CHOPMHUPO-
BanHoctd 30XK. Ha ocHOBe 3THX KpUTEpHEB ObLTH BbI-
SBIIEHBl 4eTbIpe ypoBHs gocTikeHus 30X, camoro
BBICOKOTO M3 KOTOPBIX TOCTUTIIH TOJBKO 9,2% cTyneH-
TOB YHHUBEPCHUTETA. AHAIN3 MOTHBALMOHHBIX OCHOBA-
HUH TIOBEIECHHS MO3BOJIMI aBTOpPaM OINPEACIHTH J[Ba
TUIIA OTHOIICHUH CTYAEHTOB K CBOEMY 3/I0POBBIO: HH-
Tepuasbl U dKCTepuanbl. JlocTmkeHHs NepBbIX 00y-
CJIOBIICHBI COOCTBEHHBIMHU CIIOCOOHOCTSIMH U JICHCTBH-
sIMH, a BTOPBIC NIOJIATalOTCSl HE CTOJIBKO HA CBOU YCH-
JIMsl, CKOJIBKO Ha BHEITHHE 00CTOSTEIbCTRA.

[Nonarast, 4To B BaIaTh IIEPBOM CTOJETHH KaX-
JBII MEAWUITMHCKUHM PaOOTHHK JOJDKEH Yy4acTBOBATh B
dhopmupoarnu 30K HaceneHUs CBOCH CTpaHBI, MBI
MIOCTAaBUIIN TIepex coOO0M 3a/1ady BBISBUTH OTHOIICHHE
CTyICHTa-MeINKa K COOCTBEHHOMY 37I0POBBIO U MOOY-
IUTh €T0 Ha OCHOBE CaMOaHAIN3a CKOPPEKTUPOBATH
CBOI 00pa3 ku3HH. DTa paboTa HaMHu Obla Hayara B
2013 roxy, xorza BIiepBbIe OblIa MCIIOIB30BaHa METO-

JIMKa aHKETHOTO ompoca cTyneHToB [4]. B mocnenyro-
IIHE TOIBI 3Ta METOJMKH MOCTOSIHHO COBEPIICHCTBOBA-
Jach.

Memoouka u mamepuasnnt

HccrenoBanme o06pa3a )KU3HA U 3I0POBbSI CTYICH-
TOB BBITIOJHEHO B KOHIIE TPETHETO CEMecTpa, KOTaa B
OCHOBHOM OJIM30K K 3aBEPILEHHUIO TPOLECC aanTaliuu
CTYJICHTOB K OOYYCHHIO B yHUBepcHuTeTe. B kadecTse
HCXOMHOW MO3WIIMH MPHU BBIOOPE METOAa HCCIEI0Ba-
HUS Kcronb3oBaH Te3uc M. B. JIaBBIIOBCKOTO 0 HEOO-
XOJMMOCTH CO3J[aHUSL «ITHOJIOTHH 3JI0POBBS» U MO-
ucka «(hakTopoB ycroiuuBoctu» [2]. B uccnenoBanun
yuacTtBoBanu 152 cTyneHTa seueOHOTrO (haKynbTeTa B
Bo3pacTe nmpenmMytnecTBeHHO 19- 20 net (109 sxeHmmH
1 43 myxunnsl). [IpoaHaTU3UpPOBaHEI X CAMOOTYCTHI
C TIOMOIIBIO CIIEHAIBFHO Pa3padOTaHHON aHOHUMHOU
aHKETHI, B KOTOPYIO BKJIFOYEHBI BOIIPOCHI OTKPBITOTO
XapakTepa, TpeOyIOmHe OTBETOB IPOM3BOJIBHOU
(OpMBIL, 1 BOIIPOCHI ¢ (PUKCUPOBAHHBIMHU TPaIAlIHIMU
OTBETOB. B nepBoii uacT aHKeTbl UMEIOTCSI BOMPOCHI O
3a00JICBAEMOCTH, OOIIMUX CBEIACHUAX 00 YCIIOBHSIX
JKU3HU U OBITa, OTHOIIICHUU K 3TUM YCIIOBHSM U COO-
CTBCHHOMY IMOBEJIcHHIO. BTOpas yacTh aHKETHI IOTpe-
OoBasia CyOBEKTHBHON KOJMYECTBEHHOW OLIEHKH 00-
pa3a xwu3Hu 1o 10-6ammeHON mkane, rae 10 0amioB —
OTJIMYHO, 1 — T10XO0.

Pe3ynomamul u ux oocysycoenue

B Tedenme MuHyBIIETO TOma OoyenHM TPOCTYI-
HBIMH OOJNE3HSAMH OXHOKpaTHO 27,6% CTymeHTOB, 2
pasza — 32,2%, a 3 u Gozee pa3 — 27,6%. XpoHuueckue
6ose3Hu BHE 000cTpeHuit umeroT 28,3%, ¢ o6ocTpeHu-
ssmu — 17, 7%, HO yOuBHTENIBHO, 4TO 6,6% HE 3HAIOT,
€CTb JIM Y HUX XPOHUYECKUE OOJIC3HH.
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JBurarenpHas akTUBHOCTD y 60% siBIIsieTCs pery-
JSPHOW MM Jja’ke €KEAHEBHOW, HO UMEIOTCS CyIie-
CTBEHHBIE Pa3Inyus BUIOB (GU3MYECKON HArpy3ku (0T
MOXOJIOB B MarasuHbl J0 HOTM M PYKOMAIIHOTO 00s).
Harpysku nuknmdeckoro xapaktepa (Oer, miaBaHue,
CKaHJMHABCKas X0/p0a, JBDKH) MPeo0IIaiatoT y 10JI0-
BUHBI CTYAEHTOB, MPUOJIM3UTENIFHO Y TpeTH — pabora
Ha TpeHaXEpax WM CIIOPTUBHBIE UT'PbL, HO HACTOPAXKH-
BaeT OTCYTCTBHE YTPEHHEH THMTHEHHYECKOH T'MMHa-
ctuku (puzzapsaku) nouru y 20% ompomenHsix. [1pu
9TOM OTMEYEHBI CYIIECTBCHHBIC Pa3INius B OTHOIIE-
HHH CTYJICHTOB K IPOBOANMBIM 110 HHUIIUATHUBE PEKTO-
pata «IHAM 3710poBba». bonee 60% cTyneHTOB ydacT-
BYIOT B HUX OXOTHO WJIM MAaCCMBHO COTJIAIIalOTCsA, HO B
ux opranu3anuu 23% pecroHAEHTOB BUIST U3bSHEL, a
9,9% BeIpaxkaroT HejoBepue. OCHOBHBIM K€ MOBOJOM
JUIS1 HEJTOBOJILCTBA OKA3aJI0Ch IPOBEEHUE THEH 3710p0-
BbSl HE B BHIXOJHBIE JTHH, a B yueOHOE BpeMsl C rmocJe-
JYFOIIEH OTpabOTKON MPOMYIIEHHBIX 3aHATHH. Tem He

MEHee, ISl CKEIICHCa MOTYT OBITh APYTHE OCHOBAHMS.
CoMHUTENbHA PE3yJIbTaTUBHOCTh OJHOKPATHOTO BBI-
e3/1a B TeUeHHEe CeMecTpa 3a IpeJesibl Merarnoiauca Ha
CHOPTUBHYIO 0a3y B CBSI3M C HAapyIICHHEM INPHHIIHUIIA
IOCTCIICHHOCTU MW CHCTCMATHYHOCTH (bHSI/l‘ieCKI/IX
Harpy3ok

Ha Bonpoc, 4to *enarenbHO H3MEHNUTH B YHUBEP-
CHUTETE JUISI COXPAHEHUS U YKPEIJICHUS 37I0POBbS CTY-
JICHTOB, 4,6% pEeCIOHACHTOB IPEUIOKUIIN BKITIOYUTH B
colep)KaHWe 3aHATHH (yHAaMEHTaIbHBIE HaydHBIC
CBEICHHS O CYIIHOCTH WHIVBHIYAJIFHOTO 3I0POBBS
genmoBeka, 11,9% 3asgBumu o HEOOXOAMMOCTH 00yde-
HUS ¢dopmaMm moBenmeHus, cocraBmommM 30X, a
82,6% noTpeboBay co3/1aTh pallMOHAIBHBIN pacnopsi-
JIOK Y4eOHOTO JHA, O3BOJISIONINI UCIIOIB30BATh MOJ-
HOLIEHHBIN 00e/IeHHBII TepephiB U BpeMs Iiepexonia u3
OJTHOH ayUTOPHH B JIPYTYIO.

KonmuecTBeHHas orieHKa 00pa3a KH3HM U 3/10pO-
Bbsl PECIIOH/ICHTOB TIpe/CTaBiIeHa B Taduue 1.

Tab6muma 1.

Pacnpez[eneHI/Ie OTHOCHUTCJIBHOI'O KOJIMYCCTBA CTYACHTOB (%) 110 OICHKaM TOKa3aTeseh

o [MokazaTenu oOpa3za }KU3HU U 3[J0POBbSI Ornenka, 6asisl

/11 8-10 4-7 1-3
1 PerymisipHoCTs IUTaHHS 31,6 57,9 10,5
2 [ToHOLEHHOCTh TUTAHUS 36,2 53,3 10,5
3 KadecTBO CHa IpOIOKUTENEHOCTRIO 7 4acoB 35,5 35,5 31

4 KauecTBO cHa IpOIOIHKUTENBEHOCTRIO Ooliee 7 9acoB 17,1 39,5 43,4
5 PeryssipHOCTB 3aKaMBAIONIHMX MPOIEAYP 4.6 18,4 77,0
6 OreHKa cOOCTBEHHOTO 3/TOPOBbS 31,6 64,4 4.0
7 YcnemHocTh NpeogoIeHus YIeOHBIX TPYIHOCTEH 13,1 57,2 29,7
8 JKunuisele ycinoBus 69,0 21,7 9,3

9 B3aMMOOTHOIIIEHUS B CEMbE 64,9 13,5 2,6

10 OTHOIICHUS C OJHOKYPCHHKAMHU 80,1 15,1 3,8

11 | IlpotuBOCTOSIHUE YIOTPEOICHUIO TabaKa 76,3 13,8 9,9

12 | IIpoTuBOCTOSIHHE NPUEMY AJIKOTOJISI 51,3 39,5 9,2

13 | IIporuBocTosiHUE MPUEMY MICMXOAKTHBHBIX BEIIECTB 91,4 ? ?

CornacHO mH(POBBEIM XapaKTEPUCTHKAM, OOJb-
IMIMHCTBO CTY/AEHTOB CBOE NUTAHHE CUUTAET yJIOBIE-
TBOpHUTENBHBIM, HO 10% — mioxum. XKano6 Ha kave-
CTBO MUTAHUs y JAEBYIIEK 3HAUYUTEIBHO OOJIBILE, YEM Y
IOHOIIIEH, HO 3TO CTATHCTHYECKH HE MOJTBEPIKAACTCS
U3-32 CYIIECTBEHHBIX Pa3lIMuMil YHCICHHOCTH TEX
npyrux. CyObeKTUBHAsS OLIEHKA PEryJIIPHOCTH U Kade-
CTBa NHUTaHHWS KOCBEHHO ITOJNTBEPXKIAETCS yBEIHYe-
HHEM HMHJIEKCa MacChl Tena y MeHbIIHHCTBa (15%) cTy-
JIEHTOB. DTOT (pakTOp prcKa, 00yCIOBICHHBIH HapyIIe-
HHEeM oOMeHa BEIIECTB, TpeOyeT IepecMoTpa pexnma
MUTaHNS ¥ KOHCYIbTAIU SHIOKPHUHOJIOTA.

Ot 30 10 43% cTyIeHTOB HETOBOIHHEI KAYECTBOM
CBOETO CHA, HE3aBUCHMO OT €r0 MPOJOKUTEIBHOCTH,
YTO MOXKET SIBJISITHCS OJIHUM M3 CUMIITOMOB HEBPOTH-
3anuu. OHOM U3 MPUYUH ITHX KaJI00 MOKET OBITh He-
JIOCTAaTOYHAs KYJIbTYpa YMCTBEHHOTO TpYJia IIPH yCBO-
€HMU HENPHUBBIYHO OOJIBLIOT0 KojMyecTBa MH(OpMa-
oMM B ycloBusix gedunmra BpemeHu. K ymciy
(hakTOpOB, HE CIIOCOOCTBYIONIMX YMCTBEHHOH paboTo-
CIIOCOOHOCTH, MOYXHO OTHECTH JIETKOMBICIIEHHOE OTHO-
HIeHHe K (PU3NUECKUM Harpy3kam U 3aKIMBaHUI0. DTO
emé He YCIEeIo CKa3aThCsl Ha COCTOSIHAH 37I0POBbBS CTY-
JIEHTOB, HO Tpeo0iIajJjaHne THIIOKUHE3NH B YYCOHBIX

PEKIUMaxX MOXKET ABUTHCS (PAKTOPOM PHCKA B MOCIIEAY-
IOIINE TOMBI.

B npeojoneHnn y4eOHBIX TPYAHOCTEH IOHOIIN
6onee ONTUMHUCTUYHBI IO CPABHCHUIO C ACBYNIKaMH,
HO MCHEC KPUTHUYHBI K CBOEMY IMOBCJICHUIO.

Kunuiinele ycnoBUsl CTyAE€HTOB MMEIOT 3HAuu-
TEJNbHbIE Pa3INuus, HO B LIEJIOM yIOBJICTBOPUTENIBHEL.
DTO COBMA/ACT B IIEJIOM C UX CYOBEKTHBHOM OIICHKOM.
B oTnenbHBIX KBapTHPax ®KHUBYT 00JIee TOJIOBUHBI CTY-
neHToB, a 30,9% — B OOILIEKUTHH.

B3aumooTHOmEHH B ceMbE M OTHOLIEHUS C CO-
KypCHHKaMH y OOJBIIMHCTBA BIIOJIHE OJIATONIOIYYHBI,
YTO SIBJISIETCS MPU3HAKOM YCIICITHON aJlalTaluu K HO-
BOI1 conmanbHON cpene Oe3 ymepOa s MPexXHUX OT-
HOILIEHUH C POAUTEISIMHU.

HaCTOpa)KI/IBaeT CHUCXOOUTCIIBHOC OTHOILICHHUC
CTY/ICHTOB K TPaJAMIUOHHBIM (haKTOpaM pHCKa — Kype-
HUIO, YIOTPEOICHHUIO aJIKOTOJISl U ICUXOAKTHBHBIX BeE-
miectB (ITAB). IIpu 3TOM reHaepHBIX pa3Iu4yuil He 3a-
MedeHo. HecMoTpst Ha aHOHMMHOCTh OIPOCHUKA, BBI-
SIBIEHA  HEHCKPEHHOCTb  4YaCTH  CTYAEGHTOB O
Henpuemsiemoct ITAB, B pe3ynbrare 4ero noTepsiHsl
9% otBeToB. MBI IOJIaraeM, 4YTOo HEIOCTATOYHOH Me-
poil sBisETCS 3anIpeT KypeHUs Ha BCEH TEPPUTOPUH
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yHuBepcureta. [Ipeaynpexnenne BpeIHbIX IPUBBIUEK
JOJDKHO HAYMHATBHCS Yepe3 TaKue MpeIMeTHbIE 00ia-
CTH MEAMIMHCKOrO 00pa3oBaHus, KaKk OMOJIOrnYecKas
XUMHUSI, HOpMaJIbHAsi U NaToJOrn4eckast (pU3HOJIOrHs,
(apmaxosnorus. Bo3aMoxHO, peapL Ay ILIIMA H3bTHAMHA
B IIPETNOZaBaHUN ITHX YUEOHBIX AMCLMIUINH OOBSCHS-
I0TCSL HEJOCTaTouHOoe NoHuMaHue cymHoctd 30K u
BpE/IHbIE MPUBBIYKH MOJIOJIBIX Bpaueil, 0OHapyKeHHbIE
Hamu paHee [5].

3axnouenue u npeoIoIHceHus

HexnapupoBanHas npukazoM MuHznpasa PO ot
19.08.2009 r. Ne 597H, opraHm3anus AEATEIHHOCTH
HEHTPOB 370pOBbs B yactu GopmupoBanus 30K mo
HACTOSIIIEr0 BPEMEHU HE MOXKET OBITh NMpHU3HAHA JI0-
CTaTOYHO (P PEKTUBHOI B JIeUEOHBIX YUPEXKICHUSIX 110
NPUYMHE HENOJHOIO IOHUMAaHHUS MeApaboTHUKAMU
cymuoctd 30XK. OfgHa U3 NPUUYUH ITOH HEMONHOTSHI -
OpPHMEHTALMsI TOJBKO Ha yCTpaHeHHe (pakTOpOB pHCKa,
YTO HAlIO OTPaKEHHE U B CUCTEME IOATOTOBKH Bpa-
4yel B MEIWIIMHCKUX By3ax. Mcmonp3oBanne GpakTopoB
ycroitunBocTH B (hopmupoBanuu 30X - 3amaga, Tpe-
Oytomas HEeMEAJICHHOTO pElIeHUs] Ha BCEX CTYIMECHAX
MEIHUIIUHCKOTO o0Opa3oBaHus. [lanmpHeiiniee MOBBIIIE-
HHE KadecTBa MPOQIIAKTHIECKON padOThl KaKIOro
Bpada BIIOJIHE COOTBETCTBOBAIO OBl OCHOBHOM ITOCTO-
SIHHOM 11eJ11, 3asiBJIGHHOM B nporpamme EBpormeiickoro
Perunonansaoro bropo BO3 «310poBbe-21»: 4ToObI Bee
JIOM MOTJI B TIOJIHOM CTENEHH pealn3oBaTh CBOU
«IOTEHIUAI 3I0pOBbs» [3, c. 4].

Ha Bcex dakynpreTax MEIULIMHCKUX YHUBEPCUTE-
TOB LIenecoodpa3Ho BBecTH 00yueHne ocHoBam 30K u
METOAMKE HUX MNpernoJjaBaHUA KaK 4Y€pe3 OTACJIIbHBLIC
pEAMETHBIC OGHaCTl/I, TaK U IOCPEACTBOM MECKITPEI-
METHBIX CBA3EH.

Co3anuio OJIaroNpusATHOTO VISt 37I0pPOBbS CTY-
JICHTOB pacriopsiika Y4eOHOTrO JIHs JOJDKHA Ipele-
CTBOBATbh CKpYITyJIE3HAsI METOANYECKas paboTa.
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Abstract

These article have a lot of scientific data about anatomy of root canals. Data classified for age groups and
change of morphology that helped us disassemble in detail endodontic aspects of instrumentation and treat of root
canals.

Annomauus

B 0aunoii cmamove moi c06panu HAY4YHO-cmamucmudeckue oanuvle 06 anamomuu KOpHeeblX KaHaloe, Kiac-
cuqbuuupoeaimbze no 603pACmMHbIM cpynnam u MOp(])OJlOZu’{eCKuMll UBMEHEHUAMU 6 HUX, YMO NO360JIUTI0 HAM Oe-
ManvHo pazodpams SHO0OOHMUYECKUe ACNEKMbl UHCIMPYMEHMAaPUU U J1eYeHUsi KOPHEeGblX KAHANO08.

Keywords: root canal, istmus, debris, mesiobuccal second canal, irrigation, cone beam computed tomogra-
phy, age-related root canal treatment, age-related root canal morphology, permanent root canal treatment, geri-
atric root canal treatment, pediatric root canal treatment.

Knroueewte cnosa: xopuegou kaunan, nepeuieek, oeopuc, MB2, uppueayus, KOHYCHO-TY4e8as KOMNbIOMEPHAs
momoepamma, jleveHue KOpHesblx Kanajios 6 coomeemcmeu ¢ 603pacmom, aHamomusil KOpHessblx Kanajilos 6 Co-
omeemcmeuu ¢ 603paAcmom, jledHeHue KOpHesblX KaAHal06 6 NOCMOAHHbIX 3y6ax, Jleyerue cmap4ecKkux KopHesblx

Karanos, jlederue odemckui KOpHeBblX KaHA1086.

KopHeBoit kaHanm 3y0a - 3TO MPOCTPaHCTBO B
KOpHe 3y0a, HauWHAroIIeecs! OT MyJILIIOBOM KaMepsl 1
3aKaHYMBAIONIEECs] OTBEPCTHEM B OOJIACTH BEPXYIIKH
xopus (1.B. TaiiBoporckuit, 2005) [1].

Kaxnplil KOpHEBOH KaHAIl CTAHJAPTU3UPOBAH H B
TOXE BpeMsl pasiuueH 1o csoeld Mopdornorun. OH He
MOBTOPSIETCSI B TIPHPOZE ABAXIBI, HO €r0 BCE JXKE
MOXHO KiIaccupuuupoBath. Ha NpOTsHKEHHMH MHOTHX

BEKOB U BCETO Pa3BUTHSI SHIOIOHTHH TOIBITKU ITPHOT-
KPBITh 3aBeCy TaltHBI MOP(OJIOTHH KOPHEBBIX KaHAJIOB,
TOJ OT roja K00aBIIsIN BCEe HOBBIE HAy4YHBIC JIaHHBIE,
(dbopMupys 1IeNny10 HayKy — 3HAOJOHTHIO . [2]

Ha cerogasmianii 1eHb, SHIOAOHTHYIECKOE CO00-
IIECTBO MOJIB3yeTCs KIacCH(pHUKaIHeil KOPHEBBIX KaHa-
JIOB, MIPEIOKEHHOI UTATbIHCKUM Tpodeccopom Bep-
Tygun. [3] Kimaccudukanms HocTOSHHO OOHOBIISIETCS U
nononHsieTcs. [4]

Puc.1 Bapuanmor anamomuu Kopregwvix Kananos [8]

B paGore ObLia UCmonab30BaHA KiaccuUKAIUs
Bo3pactoB 1o BO3. Ho cBoeit paboTte MBI MOAUGDHUIIH-
poBanu knaccudukanuio Beemuproit OpraHuzaiun
3/10pOBBSI, IOMECTHB MAIIEHTOB MOXHJIOTO M cTapye-
CKOTO BO3pacra B ojiHy rpyniy. ['pynmsl kinaccuduka-
Ui ObUTH 0003HAYCHBI, KaK: MOJIOJIbIC MAIeHTHI (18-
44 neT), MAIMEHTHI CpeTHEro Bo3pacta (45-60 ner), na-
IUEHTHI MOXWIOTO M crapyeckoro Bo3pacta (61-90
ner).

Mousoabie manueHTsI (18-44 seT)

W3 aHaTOMHM KaHAlIOB MOJIOJBIX [MAIUCHTOB
MOYKHO BBIICIIUTb CIACAYIOIIEE, YTO auKallbHAs JIeTbTa
HE Pa3BETBIICHA, UX KOPHEBbIE KaHAIbI B TOAABIISIO-
1meM OOJIBIIMHCTBE JIMIIEHBI TEePEUIeHKOB (UCTMY-
coB)[5][6], a cam KaHaN Kak MPABWIO OJUH, UMEET
JUIMHHYIO U OBAJIBHYIO , pexe Kpyriyro dopmy [4], a
amuKaJbHAs JeNbTa He pa3BerBicHa.[7] Kambiuduka-
IIUS B ATOH TPYIIE BCTpEeYaeTcs TOIBKO B 3y0ax, paHee
MTOJIBEPTIINXCS TPaBME.

OTH BBIBOJBI 0 MOP(HOIOTHH KOPHEBBIX KAaHAJIOB,
TAKXKe TOATBEPIKICHBI U JIPYTHMMHU HCCICIOBATEISIMU

[4] (puc.2).
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Table 1 Age groups and the prevalence of developmental

stages of root canal morphology in the mesial root of

mandibular first molars

Age group of patients

Root canal stages

at extraction (years) n 51 52 53

611 > 19 17 (89.5) 2 (10.5) -

12-15 46 7 (15.2) 20 (43.5) 19 (41.3)
16—20 58 3 (5.2) 9 (31.0) 46 (63.8)
21-30 66 - 4 (15.1) 62 (B4.9)
31-40 19 - 1 (5.26) 18 (94.73)
41 and over 32 - - 32 (100)

Figures in parentheses denote percentages.

Table 2 Age groups and the prevalence of developmental

stages of root canal morphology in the mesial root of

mandibular second molars

Age group of patients

Root canal stages

at extraction (years) n 51 52 53
30 28(93.3) 2 (6.7) -
1620 42 20 (47.6) 6 (14.3) 16 (38.1)
21-30 68 8 (11.8) 6 (8.8) 54 (79.4)
31-40 48 = = 48 (100)
41 and over 52 - - 52 (100)

Figures in parentheses denote percentages.

Puc.2 Bepossimuocmuv 6cmpeuu 6mopo2o mMe3uo0yKKaibHo20 KaHald 8 pasHble 803pacmuble nepuoobl. S1-
eOUHCMBEHHbLIL KAHAL OM NYIbNAPHOU Kamepbl 00 anekca [4].

Pazymeercs, uTo B JaHHOI rpyrIie Mporeccs po-
TEKalOT OBICTPO, B CIICNCTBUE YETO HAYNHAIOT HOPMH-
poBaThbcs HOBBIE KaHaibl. Hampumep, HepaBHOMepHas
KanbIuQuKanys, clenyomas B Me3H0-OyKKaIbHOM
HaIpaBJICHUH, B OIMPOKHUX OBAJBHBIX KaHAJaX MOJI-
POB, IPUBOAUT K TOMY, UTO MOSIBIISIETCS] BTOPOIl ME3HO-
OykxansHBIH (MB2) B BepXHUX U CpEANHHBIN ME3HANb-
ueiid kanan (CMK) B HmkHux.[8][9][10]

B acrniekTe uppuranyy KOpHEBbIX KaHAJIOB MOJIO-
JIbIX TIAlMeHTOB, MPHOPUTET OTAAETCS aKTHBHOU YIIb-
TPa3ByKOBOW MPPUTAIMH, TOCKOJIBKY OHAa OTIIMYHO pa-
00TaeT B IIMPOKHUX W MPSIMBIX KaHajlax, CHHXKasi PUCK
ciydaiiHOH Tepdopaluy CTEHKH KOPHEBOTO KaHasa
[11].

IManuenTs! cpeanero Bo3pacra (45-61 ser)

VY i cpemHero Bo3pacTta aHATOMHUS KOPHEBBIX
KaHaJIOB cMemaHHasl. [5]

CTOUT OTMETHUTH, YTO KIFOYEBOH OCOOCHHOCTHIO
9TOW TPYIIIBI SBJISACTCS Meperieek (MCTMYC), IO CpaB-
HEHWIO C JPYTMMH BO3pacTHBIMH Tpymmamu [12]

(puc.3). Hannune nepenieiikoB MeeT HeMAaIo BaKHBIN
KITMHAYECKHUH acTIeKT, BeIb EPEIICHKH IPEICTABISIOT
TPYAHOCTB IIPH 00paOOTKE KOPHEBBIX KAHAIIOB, TAK KaK
B HUX CKAIUTUBACTCS NCHTHHHBIN nedpuc (puc 3,4), xKo-
TOPBIX 3aTEM MOXKET BBI3BIBATh ANHUKAJIBHBIX IIEPHO-
nmoHTUT [13], mosTOMY HYXHO OBITH OCOOCHHO BHUMA-
TETBHBIM, PaboTast ¢ AEBUTAIBHBIMU ciydasimu [ 14].

Taxke CTOUT OTMETUTb, YTO Y JIUI] CPEJJHETO BO3-
pacTta pa3BeTBIEHHAS allMKalbHas IeIbTa BCTpEUaeTCs
HaMHOTO Yalle, YeM Y JIII FOHBIX U TOXKUIbIX [7].

Ho, naunnas ¢ 40 et u OoJbllie KOPHEBHIC Ka-
HaJIbl MMOJTHOCTBIO pa3beAUHsIOTCS [ 15], mosTomy mepe-
meeK (MCTMyC) BCTPEYaeTCsl peke, MO CPaBHEHHIO C
JIpyrUMU Bo3pacTHeIMU rpynmnamu. K 50 rogam xomu-
YECTBO MepelernkoB He npesbimaet 17% [17].

Pexomennyrot ucronb3oBaTh NiTi HHCTpYMEHTHI
mpu 00paboTKe KaHAIOB KaKOW TPYIITBL, TaK KaK OHU
garre, 9eM JpyTuX TPynmmax uMeroT u3ruosl. [pu odpa-
0OTKEe OBAJIbHBIX KaHAJIOB MOXKHO HCIIOJb30BaTh WH-
crpymentsl tuma Self-Adjusting File nnmun XP-Endo
Finisher (puc.5).



International independent scientific journal Ne16/2020

AIII

Puc.3 Ocmamxu 0enmunno20 debpuca 6 pazgemeieHHol CUCmeMe KOHeBbIX KAHAL08 NOCie 06pabomKu Mauiu-
notmu unempymenmamu. [13]
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Puc.4 Axcuanvvie cpesvl 3y608 nocie Rpenapuposanusi KOpHeeo2o Kanaid. Buonsl ocmamiu oenmunno2o Oe-
bpuca 6 obnacmu nepeweiikos. [13]

Table 2. Thealgorithm for root canal instrumentation in different age groups

0yearsold or
less

2 to40years old

41years old or more

Instrumentation Scraping
instruments  sodium hypochlorite. Scraping instruments are

considered in oval canals.

Regular NiTi systems with subsequent agitation of

Manual stainless steel K-fle (¢06, #08, and #10) >> NiTi system for glide path >> NiTi
instruments with a smaller core, with smaller taper (0,02, 0.04), and with flexible
NiTi (control memory wire).

Puc.5 Obpabomxa xopHesvix Kananos é 3agucumocmu om o3pacma nayuenma. [16]

Crapmmii u moxxuioi Bospact (61-90 set)

VY manmeHTOB CTapIiero Bo3pacra KalbIU(UKa-
uust npeBanupyer. OHa WAET HEPABHOMEPHO, HAYMHAS
¢ KOpOHKOBO# dacTu [17] BciencTBue 9ero KaHajbl
TakKe He MOTyT ObITh HaineHs! [18] (puc.6). Ho 13%
BTOPBIX ME3MOOYKKaITbHBIX KaHaioB (MbB2) kaipuudu-
UPOBAIIUCH.

Puc.6 Ha neBoii portorpaduu ¢purypoit o6o3na-
YeH y4acTOK KaJbLU(PHUKAIH BTOPOTO ME3NOOYKKaJIb-
HOro kaHauna [18].

Kpowme Toro B uccienoBannm Opa3uiibCKuX JOKTO-
POB, HCCIEIOBABIINX KOHYCHO-Ty4eBbIE KOMITBIOTEP-
HBIE TOMOTPaMMBI TAIUEHTOB PA3HOTO BO3PacTa, MpH-
IIUTK K BBIBOZY, YTO B BO3pacTHOH rpymre oT 51-70 ner
MB2 HaxogwiaM 3HAYUTEIBHO DPEXe, BCICICTBHE €ro
kanbiudukanuu [19] (puc.7).

Age (y) No. of patients No. of teeth Presence of MB2 %

20-30 14 54 49 90.7
31-40 21 76 70 921
41-50 26 86 71 82.6

< >51-/0 39 116 95 819 ——

Puc.7 Beposimuocmu Haxodicoenust mopo2o mMe3uo0yKKaIbHO20 KAHALd 6 2pYnne NAYUeHmos8 CIapuie2o u no-
arcunozo eospacma. [19]
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Obnutepanuss M CyXEHHE KOPHEBBIX KaHAJOB
BCTPEUAIOTCSl HanOosee, MO3TOMY B aCHEKTe UppHUra-
LMY KOPHEBBIX KaHAJIOB B IaHHON BO3PACTHOW rpymie
pEeKOMEHAyeTCd TNPHUMEHATh 3BYKOBYIO HPPUTALIUIO
(aruranmio). OHa MeHee d(QQEeKTUBHA B LIMPOKUX U
NpsIMBIX KaHallaX, HO OoJiee B Y3KUX U UCKPUBIEHHBIX
MOKa3bIBAET Xopoluue pe3ynasTaTsl [20][21].

Hawubonee BHICOKMIT MPOLEHT KIMHUYECKOTO BBI-
3JJOPOBJICHHS] HAOTFOTAJICS B TPYIIIE MAIIIEHTOB MOXKH-
moro Bo3pacta [22][23]. Oto dakr oOBsACHIETCS He-
CKOJIbKMMH TpuanHaMu. [lepBas n ocHOBHas — 00JH-
Tepanus  (kacuukanms), ©  KaK  CIIEICTBHE
3amevyaTbIBaHNE YCTheB KOPHEBHIX KaHaioB [24]. Bro-
pasi — yMEHbIIIEHHE KOJIMYeCTBa JICHTUHHBIX TPYOOUueK
[25] u cyxeHMe HX AMaMeTpa, B pe3yjibTaTe 3TOTO,
MHKpPOOPIraHM3Mbl HE MOTYT MOINAcTh BHYTPh W BbI-
3BaTh PEKOHTAMUHAIIHIO. [26]

KopHeBble kaHanbl 3TOH BO3pPacTHOM IpyMIIEI
TaKke PEeKOMEHIYIOT 00pabaThIBaTh, Kak B TPyIIIe a-
LIMEHTOB CPETHETO BO3PACTa, HO 003aTeIbHO HAauNHAS
C KOBPOBOW JOPOXKKH CTAJbHBIMH HHCTPYMEHTaMH.
[15]

K coxaneHuto, BO3HHKaeT W Apyras Ipobiema,
XapakTepHas AJs 3TOM BO3pAaCTHOW IPYyMIbI — 3TO IO-
SBIICHUE BEPTUKAIBHON TPEIIMHBI KOpHS [27].

Kpome Toro, ckopocTh HapacTaHUsl TpPEIIUH B
«crapomy KajpuuduuupoBaHHoMm neHtuHe B 100 pa3
6osblIe, yeM B «MoJIooM» [28]. DToMy Tarke MOXKHO
COINOCTAaBUTH C T€M, YTO IOXWJIbIE MAIlUEHTHI, Yallle,
YeM MOJIOJIbIE, TTOJIBEPTajIuCch YAAICHHIO 3y00B, mocie
JIeueHHsI KOPHEBBIX KaHAJIOB.

BriBog

JanHas cTaThs MO3BOJSET, MCIIONB3YS 3HAHUS O
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MODEL OF APPLICATION OF TECHNOLOGIES OF PRIMARY PREVENTION OF ARTERIAL
HYPERTENSION

Abstract

Navchuk I.

Sobko D.

Bukovinian State Medical University
Chernivtsi, Ukraine

Given the fact that primary prevention should prevent diseases and is aimed at a relatively healthy body, its
technology includes measures to influence factors relevant to the human body. Measures aimed at the formation
of HLS are important, ie the awareness of the need for active activity of the individual (society) in order to preserve

and improve their own health.

Keywords: healthy lifestyle, primary prevention, arterial hypertension.

The main purpose of promoting healthy lifestyle
among the population is to correct behavior in the di-
rection that preserves and strengthens the population
and individual potential of physical health and reduce
psycho-emotional stress on the basis of their definition
in relation to material and social well-being, the pres-
ence and degree of reflection of internal, external and
behavioral risk factors.

In our opinion, the formation of a reasonable atti-
tude of citizens to their own health should be based on
the algorithm of the process of education - knowledge
- beliefs - certain actions recognized by psychology.
Only one piece of information that physicians provide
to patients, without forming in them a belief in the vital
need for changes in habits, lifestyle and guiding moti-
vation to do so, will not provide appropriate targeted
action. This conclusion was made during the analysis
of the results of our study.

The process of forming beliefs is subject to the
laws of formation and change of conditioned reflexes
and has three stages in its development. At the first
stage of such a process, beliefs are unstable, have a sit-
uational nature, at the second ~1 are more stable, but due
to insufficient formation of the volitional component
are realized only in some cases. In the third stage, be-
liefs are transformed into principles that govern human
behavior in all situations. This should be taken into ac-
count when planning and conducting general sanitary-
educational work and on the prevention of hypertension
and other diseases of the circulatory system. Abstract
enlightenment outside of a specific connection to the
lives and behaviors of specific patients does not con-
tribute to the formation of beliefs. Don't just rush to ad-
vice. It is important to explain the vital need for sys-
tematic monitoring of blood pressure, body weight,
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measures to normalize them, as well as the usefulness
of increasing to a reasonable limit of physical activity.

On the basis of the conducted researches we have
formed means of influence which usually should be
used by medical workers in practical activity, carrying
out sanitary and educational propaganda:

- at the individual level - conversations and
short-term interventions on healthy lifestyles during ad-
mission, dispensary examinations, professional exami-
nations, visits to patients at home, as well as the deliv-
ery of health education materials (memos, leaflets,
booklets, etc.), hotline answers;

- atthe group level - practical classes in schools,
universities, health lectures at prevention departments
of clinics, veterans' homes, health and educational in-
stitutions, at the place of work, rest or residence of stu-
dents, evenings of questions and answers, means of vis-
ual propaganda;

- at the population level - informing the popula-
tion through the media.

This algorithm has been developed and recom-
mended for use in methodological recommendations.

Inany case, it is necessary to adhere to the general
methodological principles related to the psychological
peculiarities of information perception - it should be
positive, a certain degree of novelty, be correlated at
least approximately with the awareness of listeners on
this issue, emotionally colored. The advice and recom-
mendations we offer are constructive, not prohibitive,
and take into account gender, age, education, occupa-
tion and health, as well as social and work characteris-
tics.

Propaganda at the individual and group levels will
promote the implementation of the proposed: groups of
practically healthy people without factors or with risk
factors, people with initial manifestations of diseases.
The main emphasis should be placed:

- inthe first group - on the correction of behav-
ior in order to increase the potential of physical health
close to a safe level, prevention of internal, external and
behavioral risk factors (primary pre-factor prevention);

- in the second group - on the correction of be-
havior in order to completely eliminate or significantly
mitigate the effects of identified risk factors for dis-
eases of the circulatory system (primary "factor preven-
tion™). Groups for classes, consultations should be
formed in the presence of a specific risk factor;

- in groups for patients it is necessary to empha-
size the general principles of a healthy lifestyle in order
to prolong the period of stable remission of existing pa-
thology and relapse prevention, determination of drug
treatment, frequency of communication with the doc-
tor, self-regulation of behavior depending on health, as
well as signs which need to urgently consult a doctor
for secondary prevention technologies.

Heads of government agencies, enterprises, insti-
tutions and establishments of all forms of ownership
and public organizations know that medicine is not able
to compensate for the negative impact on human ad-
verse external, internal, behavioral and socio-economic
risk factors for circulatory diseases, that success in pre-
venting them can to be achieved with a comprehensive
approach to solving problems of creating the conditions

and forming a healthy lifestyle among the general pop-
ulation. They realize that without their active participa-
tion it is impossible to achieve positive changes in the
level, quality, style and lifestyle of the population as a
whole and regions, territories, its individual groups at
work, study, residence.

Communication of doctors with patients during
the reception, during their visits to the latter at home
creates the conditions for the implementation of health
education measures aimed at maintaining and strength-
ening their health at the individual level. No doctor
should leave a patient without lifestyle adjustment rec-
ommendations. He should be guided by people's atti-
tudes to their own health, so first of all he should pay
attention to patients who are passive to their own
health. During the meeting, the main internal and be-
havioral risk factors for hypertension (overweight),
lack of physical activity, smoking, emotional stress, al-
cohol and salt abuse should be carefully explained; to
teach patients methods of self-control of the potential
of physical health according to O. Pirogova and co-au-
thors, the level of psychosocial stress according to L.
Reeder body weight and determine their own degree of
risk of ischemic heart disease by body weightindex.

The methods developed and implemented by us to
promote physical activity, a balanced diet, non-alcohol
abuse, smoking cessation and correction of behavior of
patients with hypertension will help preserve and
strengthen their health potential.

Development of technologies for the promotion of
physical activity among the rural population. It is
known that under the influence of motor physical activ-
ity the level of atrial pressure decreases (by 3 mm Hg
in normotonics, 10/8 mm Hg in hypertensives), blood
cholesterol levels are normalized, vital capacity of the
lungs increases, susceptibility to emotional stress, in-
creases metabolism, normalizes body weight, strength-
ens skeletal muscles, improves mood, develops a sense
of self-esteem and self-confidence.

Science has proven that the health-improving,
training effect is provided only by motor physical ac-
tivity in free time with energy consumption of at least
2000 kcal per week (300 kcal per day). This is well
known, but little is said here about the technology of
physical activity education in the rural population with
atrial hypertension.

Where to start physical training? What physical
exercises can and should be recommended to rural pa-
tients? What is the intensity of loads, regularity of train-
ing, their duration are the most optimal? The answers
to these questions became the basis of our develop-
ment.

So, first of all, you need to determine the potential
of physical health and follow these basic principles:

- the lower the individual potential of physical
health, the greater the frequency of training per week,
the lower their intensity, but the longer the duration;

- physical activity should be increased gradually
and only after the body fully adapts to less intense
loads;

- Independent physical training for people who
have low physical fitness, it is advisable to start with a
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healthy walk - 3 times a week for 15 - 30 minutes. and
with a heart rate that is 60% of the maximum for age.

We suggest calculating the training heart rate, tak-
ing into account age, as follows:

a) for persons under the age of 49 we determine
the maximum age of heart rate by subtracting from 220
the numerical designation of the age of a particular pa-
tient. The next step is to determine the maximum train-
ing part of the heart rate, which should be 75% of the
calculated maximum part of the heart rate and the min-
imum training part of the heart rate, which should be
60%, respectively;

b) for persons aged 50 and older, as well as
younger people with cardiovascular pathology, the
maximum age of heart rate is calculated by subtracting
from 180 numerical age or from 170 half of the age of
a particular person. The maximum training is 75%, re-
spectively, and the minimum is 60% of the maximum
heart rate.

Therefore, the rational frequency of physical train-
ing for adults who have low or lower than average lev-
els of physical health potential is at least 5 times a week
with a duration of 40 - 60 minutes, for people with me-
dium level of physical health potential. | - 3 - 4 times a
week for 20 - 30 minutes. 2-3 high-intensity workouts
per week are enough to maintain high and above-aver-
age levels of physical health potential.

Feeling slightly tired in combination with im-
proved mood (mild euphoria) after training indicates
that the choice of intensity and duration of training is
correct.

The algorithm described above is an aspect of ed-
ucation of physical activity in the population of rural
areas and is presented by us in methodical recommen-
dations "Methods, means and maintenance of promo-
tion of a healthy way of life for the purpose of preven-
tion of arterial hypertension".

Of the many means of physical culture, the best
are dynamic physical activities, which involve large
groups of skeletal muscles, with an intensity at which
part of the heart rate reaches optimal training values.
Walking, health-improving running, cycling, rowing,
swimming, rhythmic gymnastics, fast dances, mobile
sports games, etc. are considered optimum. Moderate
physical activity is recommended for everyone, regard-
less of age, only in moderation.

Promoting a balanced diet. The aim is to form pa-
tients' belief in the vital necessity of a balanced diet, to
provide information on the basics of a balanced diet, to
teach them to analyze their diet and features of alimen-
tary behavior and to make corrections in the initial
forms of overweight.

The balanced nutrition model was partially devel-
oped by other authors. However, we offer a recommen-
dation model in the form of an algorithm of actions that
can be used by a villager. Therefore, in the above-men-
tioned guidelines, we propose an algorithm of actions
that has fully justified itself in practice.

The ideal weightof the human body is calculated
by known formulas:

The ideal body weight of men = 0.453 x (1.575 x
height - 128); The ideal body weight of women = 0.453

X (1.38 x height - 108), where height - standing height,
cm.

If the wrist circumference is more than 18 cm for
men and 16.5 cm for women, the ideal body weight is
increased by 10%.

To determine the degree of redundancy of the ac-
tual body weight, we borrowed the calculation technol-
ogy. It is necessary to express in percent the Ideal body
weight and to consider normal at its excess no more
than on 15%, excessive - on 16 - 29%, obesity of the |
degree - on 30 - 49%, Il degree - on 50 - 99% and 11
degree 71 100% or more.

You can calculate the normal body weight for a
person and using other known methods.

Nutrition advice should be real, acceptable and un-
derstandable to the villager. It is not necessary to advise
expensive, inaccessible, unknown to patients food, to
abuse special terms (microelements, grams, calories,
nutrients, etc.). Instead of the latter, you can use the fol-
lowing words: "portion”, "plate”, "unit", “piece",
"glass", "spoon”, as well as the names of food groups:
meat, fish, dairy, vegetables, fruits .

The most appropriate for implementation in rural
areas is a regime with 3 - 4 meals a day. The last meal
should be 2 - 3 hours before bedtime. It is important to
eat slowly, adhere to the ratio between the number of
chewing and swallowing movements 20: 1. In order to
reduce cholesterol in the daily diet should be strongly
advised to limit the consumption of cholesterol-rich
foods, including chicken eggs - up to 1 - 3 per week,
butter - up to 30 g per day, animal fats - to an amount
that provides 20% of daily requirement in energy. It is
useful to consume 20-25 g of soy products daily, which
contain all the necessary amino acids, as well as potas-
sium, calcium, phosphorus, iron and vitamins (B, C, D,
E), but soy has no cholesterol. Moreover, it binds blood
cholesterol and promotes its excretion from the body.

The main mistake in the diet is the abuse of high-
calorie and refined carbohydrates, including bakery
products, sugar, jam; insufficient consumption of fresh
vegetables, fruits, seafood and wholemeal products;
also additional salting of food and alcohol consump-
tion, which occurs en masse in the countryside.

Anti-nicotine propaganda.

The goal is complete smoking cessation by smok-
ers, preventing non-smokers from starting smoking,
and creating a smoking-free environment. Doctors and
other health professionals should support the personal
example of non-smoking. High awareness of health
professionals about the problem of smoking and their
awareness of their importance in combating this risk
factor is a prerequisite for successful intervention
aimed at smoking cessation.

Of course, there is no more difficult recommenda-
tion to implement, especially for the population of rural
areas. However, there is something that can make this
technology more effective. The fact is that smoking is
almost uncommon among rural rural women. There-
fore, technologies to combat this factor of arterial hy-
pertension are aimed primarily at men, but take this fact
into account as a clear example (for comparison) and,
as a consequence, are more effective and efficient.
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It is the professional responsibility of healthcare
professionals to explain to smokers why they should
quit smoking; give advice, hand out leaflets or bro-
chures on smoking to visitors and set a time for a con-
trol meeting. During the patient's repeat visit, the doctor
should ask if smoking cessation is possible. Particular
attention should be paid to: children and adolescents;
preghant women; women who want to have children;
adults with newborns and young children; people with
high blood pressure, blood cholesterol, cardiovascular
disease, overweight and lack of physical activity, as
well as family members with newborns and young chil-
dren. Do not ignore those who quit smoking. Patients
can also be referred (at their request and consent) to
group sessions or to anti-smoking specialists.

Patients who decide to quit smoking should be rec-
ommended actions that will help them not to smoke,
namely: develop the habit of exercising, drinking more
fruit juices and water, reduce alcohol consumption, do
not drink coffee, do a new hobby. In addition, it is ad-
visable to establish control over them, in case of failure,
to encourage patients again to the next attempt to quit
smoking.

We have borrowed a method for assessing a smok-
er's nicotine dependence and recommend that rural
physicians use it among smokers with hypertension
(Fagerstrom's test) by asking the patient to answer three
simple questions (unequivocally "yes" or "no"): 1)
whether he smokes more than 20 cigarettes per day; 2)
whether it lasts for a cigarette for 30 minutes. after wak-
ing up and 3) whether he felt strong cravings during the
previous attempt to quit smoking. Positive answers to
these questions indicate a high probability of nicotine
dependence. The degree of nicotine dependence can
also be determined by the smoker's index, which is
equal to the number of cigarettes smoked per day, mul-
tiplied by 12. An index greater than 200 indicates a high
smoker's dependence on nicotine.

The algorithm of the doctor's actions in relation to
the patient who is not ready to give up smoking consists
(5 international principles: relevance, risk, rewards, ob-
stacles, repetition) in: a) explaining to the patient the
reasons for smoking cessation (bad habit) for him per-
sonally; social circumstances, medical indications,
etc.); b) informing the smoker about the harmful effects
of smoking on the health of everyone in general and his
personally; ¢) discussion of the potential benefits of
non-smoking (economic, physical factors, appearance,
etc.); d) identification of obstacles that prevent the pa-
tient from quitting (fear of withdrawal syndrome, loss
of pleasure from smoking, etc.). It is worth noting that
in many European countries and in Ukraine, legislation
has been adopted on the inadmissibility of smoking in
rooms where there is or may be a problem of
secondhand smoke. During the formation of our own
algorithms and models of technology, we borrowed
data obtained in the spectrum of evidence-based medi-
cine. Smoking cessation is not only the prevention of
the disease, but also one of the mandatory prescriptions
of the doctor to the patient during treatment and reha-
bilitation.

Prevention of alcohol abuse. The doctor, recom-
mending not to abuse alcohol, should be guided by the

WHO slogan: "The less, the better”. In practice, this
does not mean that absolutely everyone should be ad-
vised to stop drinking alcohol altogether. Consumption
by men under 20 and by women and the elderly up to
14 units of alcohol per week (1 unit equals 10 g of ab-
solute alcohol, corresponding to 25 g of vodka or 100 g
of wine or 250 g of beer) is considered the lowest risk
limit. In such cases, the doctor may be limited to
providing individual advice, guided by the physical
condition of patients, body weight, metabolic charac-
teristics, and so on. Thus, in women with low body
weight, even 10 g of alcohol per day can increase the
risk of breast cancer. To minimize the risk of alcohol
dependence, it is important to emphasize that patients
should be free from alcohol at least one day a week. At
the same time, people who lead a sober lifestyle or
drink alcohol from time to time should not be advised
to increase alcohol consumption to safe doses. Regard-
ing the protective effect of alcohol consumption to pre-
vent coronary heart disease, the expected positive result
is likely to occur when drinking very small amounts of
alcohol [from 1 dose (10 g of pure ethanol) every other
day to 2 doses per day]. Moreover, some risk reduction
is observed only in people over 50 years. Therefore,
promoting alcohol use to prevent coronary heart dis-
ease may end up doing more harm than good. For peo-
ple with a dangerous level of alcohol consumption (350
g or more of ethanol per week for men and 210 g or
more for women), an approach based on 8 motivational
interview strategies (Rollnick) should be used: 1) life-
style, stress and alcohol consumption; 2) health and al-
cohol consumption; 3) typical day (week) and cases of
alcohol consumption; 4) what is good and what is bad;
5) provision of information; 6) future and present; 7)
study the patient's fears of his addiction to alcohol; 8)
providing assistance in case of a decision to give up al-
cohol. It should be noted that alcohol, as a factor in the
development of hypertension and its complications, is
ambiguously interpreted in medical science. The above
is confirmed by our research and set out in the recom-
mended form of a generalized model for the prevention
of hypertension.

The algorithm of the doctor's actions depends on
the degree of readiness of the patient to change his be-
havior regarding alcohol consumption. Thus, strategies
1 and 2 are introductory strategies, so it is advisable to
apply them to almost all, without exception, people
who have sought outpatient care, regardless of the level
of alcohol consumption. Strategies 3 and 4 - promote
the formation of trust and allow to determine the pa-
tient's willingness to change their behavior regarding
alcohol use. If the patient is concerned about his ethanol
abuse habit, strategies 7 and 8 should be used. In cases
where the patient is not concerned about his or her al-
cohol addiction, strategies 5 and 6 should be used, ie
focus on health information on ethanol effects, also on
what consequences await him if he does not change his
attitude to alcohol.

The main theoretical and practical results of the
study indicate the need to improve and implement mod-
ern measures for the prevention of hypertension in the
rural population, increase the training of rural doctors
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and improve awareness of patients with hypertension
on its prevention.
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MODEL OF APPLICATION OF TECHNOLOGIES OF SECONDARY PREVENTION OF ARTERIAL
HYPERTENSION

Abstract
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It is well known that hypertension ranks first in the structure of the prevalence of diseases of the circulatory

system and an important place among the causes of disability. In addition, hypertension and its complications
cause society not only severe medical consequences, but also significant material damage. Therefore, today it is
recognized that the most promising way to reduce the incidence of hypertension and other diseases of the
circulatory system, disability and mortality from them is primarily prevention, based on eliminating risk factors
or reducing their impact on humans, the formation of a healthy lifestyle as a primary means of primary care.
prevention of arterial hypertension and its consequences - diseases of the circulatory system. Important in the
implementation of secondary prevention is given to such areas as prevention in the system of combating socially

significant incurable diseases, in particular: cancer, diabetes, hypertension.

Keywords: healthy lifestyle, primary prevention, arterial hypertension

Correction of behavior of patients with arterial
hypertension living in the village. Every villager with
hypertension must be registered for dynamic monitoring.
Physician tactics should be multifaceted, it should not be
limited to the actual treatment, but more in line with the
concept of "medical management of patients", ie focus
on involving patients in active cooperation in the
implementation of prevention technologies.

Diaries of blood pressure self-monitoring (in the
usual home environment for 3 - 4 weeks) can provide
valuable information for making specific, purposeful
decisions, which should be kept to teach patients. They
should reflect the rate of heart rate and blood pressure in
the evening, taking (dose, multiplicity) of
antihypertensive drugs, implementation of
recommendations for changes in behavior (attitude to
exercise, smoking, alcohol, salt, animal fats, etc.),
microclimate in the family and at work, weather, well-
being. The analysis of these data will help the doctor to
adjust tactics of the actions and behavior of patients.

Therefore, the primary preventive measures for
hypertension include the introduction of a healthy
lifestyle and correction of identified risk factors. Their
modification is aimed at limiting the consumption of salt
with food to 6 grams per day; weight loss with excess;
restrictions on alcohol consumption; reducing the
consumption of saturated fats, sweets; smoking
cessation; increase physical activity during leisure hours;
psycho-emotional unloading and relaxation.

World experience shows that prevention aimed at
lifestyle changes is a universal «vaccine» against
hypertension and other diseases of the circulatory
system. Thus, the implementation of the above
recommendations in the practice of health care facilities
will introduce a clear technology for the prevention of
hypertension, will help preserve and strengthen the
potential of individual health, actively identify people
with behavioral and internal risk factors for
hypertension. Many of these recommendations are well
known. However, our research has allowed us to reduce
known and unknown technologies to a common
algorithm for applying the model idea of primary and
secondary prevention.

Thus, the complex nature of the use of primary
prevention technologies allows any individual to
maintain a high level of health, to lead a full life, which
is characterized by physical, spiritual and social well-
being.

Methods of detecting hypertension. The main
method of detecting hypertension is to measure blood
pressure. The choice of further tactics (lifestyle
correction, treatment, monitoring, etc.) depends on its
results. In this process, the accuracy of blood pressure
measurement technology is important.

To obtain reliable indicators of blood pressure
during its measurement, it is important to know the
factors that may affect its value. In our opinion, these
are:
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* equipment: the use of an uncalibrated device or
a mismatch of the cuff size may lead to erroneous
results. Aneroid manometers, automatic and semi-
automatic devices with displays must be calibrated
once every 6 months;

* patient preparation: measurement should be
performed in a sitting position after 5 minutes of rest;
re-measurement is carried out in 30 seconds;

» procedure: reduction of the mercury column at a
rate of 2 mm / sec, avoidance of «digital advantages»
(blood pressure values ending in «0» and «5»);

* Measurement conditions: Remember the so-
called «white coat hypertension» - a condition in which
the blood pressure rises in the presence of a healthcare
professional and falls when the patient leaves the
doctor's office. Measurements performed by healthcare
professionals at home reduce but do not eliminate the
effect of the «white coaty.

The rural population should know their blood
pressure, understand whether it is high or not, and in
the presence of hypertension - to treat it. To do this, we
recommend the following organizational measures to
normalize blood pressure:

- routinely measure blood pressure in the adult
population with a minimum interval of once a year, and
persons over 60 years - twice a year;

- Blood pressure measurement in children and
adolescents should be included in the list of mandatory
procedures during their medical examination.

- after measuring blood pressure, patients need to
name its levels and explain their meaning;

- to obtain the most accurate values of blood
pressure must be measured twice, fixing the average
value. This is very important for people with a history
of high blood pressure or during the measurement;

- after measuring blood pressure, the tactics of
observation are determined: if the blood pressure level
is lower than 140/90 mm Hg. Art., the patient is asked
to check blood pressure annually;

- it is impossible to diagnose arterial hypertension
by results of only one measurement. Thus, when a high
blood pressure is first detected (> 140/90 mm Hg), the
healthcare professional should verify this by re-
measuring the blood pressure during three separate
patient visits;

- if high blood pressure is confirmed, the doctor
determines the tactics of treatment based on the
established diagnosis with a certain amount of
diagnostic tests;

- before prescribing medication to all patients with
hypertension, it is necessary to give recommendations
for a healthy lifestyle;

- drug treatment should be consistent with modern
clinical approaches.

The choice of pharmacological agents for a
particular patient should not be limited by economic
factors, although the physician should keep in mind the
cost of drugs and be guided by the principle of «price /
effecty.

Methods of examination of a patient with
hypertension. Examination of a patient with
hypertension, as part of the disease prevention system,
involves the following measures. All patients with high

blood pressure should be screened to determine the
genesis of hypertension (primary or secondary), the
status of target organs, and risk factors. It provides:

1) collection of anamnesis;

2) physical examination;

3) laboratory and instrumental examination,
including: measurement of blood pressure in both
hands; measurement of blood pressure in the legs (in
persons under 45 years of age); auscultation of the
heart, vessels of the neck, points of projection of the
renal arteries; general blood test; general urine analysis;
urine analysis by the method of Nechiporenko
(Amburge); plasma creatinine level; plasma potassium
levels; blood sugar level; plasma cholesterol levels;
registration of electrocardiography of an ECG;
ophthalmoscopy of the fundus; ultrasound examination
of the heart and kidneys (if available);

4) outpatient blood pressure monitoring, which is
recommended for the diagnosis of: borderline
hypertension; «White coat hypertension»; hypertension
refractory to treatment; episodes of hypotension on the
background of therapy; nocturnal hypertension; to
determine the contribution of the placebo effect to
lowering blood pressure in antihypertensive therapy in
randomized placebo-controlled trials.

A strategy based on determining the overall risk is
the most beneficial for the patient. The general risk is
understood as the risk of complications that the patient
has due to high blood pressure, as well as the presence
of concomitant cardiovascular disease and the main
risk factors for damage to target organs.

If it is found that the patient has the above risk
factors, then medical treatment should be started with
«mild» hypertension, ie an increase in blood pressure
in the range of 140/90 - 160/100 mm Hg. Art. This is
due to the proven ability of antihypertensive treatment
to reduce mortality in patients with comorbidities of the
cardiovascular system or damage to «target organsy,
even in the case of a slight increase in pressure. Thus,
in patients with heart failure or diabetes, the pressure
drops to 130 - 140/85 - 90 mm Hg. Art. significantly
improves the prognosis. The higher the total risk, the
earlier treatment should be started.

If during repeated measurements blood pressure is
again found to be elevated, further tactics depend on its
level and the presence of factors that worsen the
prognosis.

The question is when to start treatment? If a person
is first diagnosed with an increase in blood pressure, ie
systolic pressure is equal to or exceeds 140 mm Hg.
Art. and / or diastolic pressure - 90 mm Hg. Art., you
must first make sure the presence of hypertension,
measuring blood pressure 2-3 more times during the
month. Exceptions are people who during the first
measurement found a high enough pressure (180/110
mm Hg or higher), or, in addition to increased pressure,
there are other diseases of the cardiovascular system
(angina, heart failure, cerebrovascular disorders) . Such
patients should be prescribed antihypertensive
treatment without delay, taking into account the
stratification of the absolute risk.

If systolic blood pressure and diastolic blood
pressure fall into different subgroups, the patient,
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according to our recommendations, is classified as a
more severe subgroup. Here we note to what level you
want to lower blood pressure. First of all, it is necessary
to try to reach its full normalization, ie reduction to
140/90 mm of mercury. Art. and below, and in young
and middle-aged people, in patients with diabetes - up
to 130/85 mm Hg. This principle is based on the fact
that the risk of mortality from cardiovascular pathology
in hypertensive patients, according to multicenter
studies, decreases with decreasing blood pressure.

Exceptions are people with severe hypertension
(sometimes moderate), who respond to low blood
pressure with symptoms of hypoperfusion of vital
organs. In these cases, the goal of treatment is to reduce
blood pressure as much as possible.

Basic principles of secondary prevention of
arterial hypertension. We emphasize once again that the
treatment of hypertension is a classic form of secondary
prevention, ie prevention of its complications and a
way to achieve the most positive course of the disease.

Preventive treatment of hypertension is a complex
process, the components of which are primary and
secondary prevention. The onset and course of
hypertension are closely linked to uncontrolled and
controlled risk factors.

The share of controlled risk factors for
hypertension in the regulation of blood pressure is more
than 50%. This is the goal of our preventive medical
technologies for arterial hypertension and its
prevention strategy, which are based on three levels, of
which levels I and 1l are primary prevention, and level
111 is secondary prevention.

Level I - mass promotion of a healthy lifestyle,
detection and correction of risk factors.

Level Il - early detection of patients with
hypertension: providing the population with devices for
measuring blood pressure and other conditions of this
technology.

Level 111 - drug and non-drug normalization of blood
pressure to the desired level under the supervision of a
physician in order to alleviate the disease, avoid
complications and prolong life.

Secondary prevention of hypertension at the present
stage involves the so-called «treatment». It has been
proven that timely treatment of hypertension can reduce
the likelihood of developing and more severe disease;
reducing even small increases in blood pressure reduces
morbidity and mortality from diseases of the circulatory
system. The lower the blood pressure, the lower the risk of
stroke and coronary heart disease.

The goal of antihypertensive treatment is to reduce
blood pressure as much as possible. It is desirable to
achieve the following levels:

» not higher than 120 - 130/80 mm Hg. Art. in young
people with moderately high blood pressure;

* below 140/90 mm Hg. Art. in elderly patients with
high blood pressure;

* not higher than 140 mm Hg. Art. systolic blood
pressure in patients with isolated systolic hypertension, if
this can be achieved without side effects.

Treatment of hypertension is divided into non-drug
and drug. Non-drug treatment includes primary

prevention measures aimed at lifestyle changes and
correction of other risk factors.

There is no direct evidence of a reduction in
morbidity and mortality with non-drug treatment.
However, the application of the above measures can
normalize moderately elevated blood pressure.

The effectiveness of drugs has been repeatedly
proven by various randomized trials. The following
classes of drugs are recommended as first-line
antihypertensive  drugs:  diuretics;  angiotensin-
converting enzyme inhibitors; long-acting calcium
antagonists, angiotensin Il receptor antagonists; beta-
blockers. This problem has a clinical significance and
is the field of clinicians, so we talk about it very
succinctly.

However, it should be noted that a patient with
hypertension should have individual therapy, which is
prescribed after a thorough examination of the patient,
taking into account the price and effectiveness of drugs.
Self-prescribing of drugs to lower blood pressure is
unacceptable.

We recommend the following model-scheme of
the basic principles of treatment of arterial
hypertension (as a component of the model of general
prevention):

1. Treatment (medical and non-medical) should be
started as early as possible and carried out constantly,
mostly for life. The concept of «course treatment» to
antihypertensive therapy is unacceptable.

2. The treatment regimen should be simple, if
possible - on the principle of «one tablet per day». This
increases the number of patients actually treated and
accordingly reduces the number of those who
discontinue treatment.

3. Preference should be given to long-acting
antihypertensive drugs, including retarded forms, as
this prevents significant fluctuations in blood pressure
during the day, as well as reduces the number of
prescribed tablets.

4. All individuals with high blood pressure are
subject to non-drug treatment or lifestyle modification
(see above).

5. Elderly patients with isolated systolic
hypertension should be treated in the same way as with
systolic-diastolic.

6. In patients with secondary hypertension, the
primary task is to treat its cause. Such hypertension
must also be corrected.

According to the WHO Committee of Experts, in
order to improve the prognosis of a patient with
hypertension, it is more important to lower blood
pressure per se than the nature of the drugs used for this
purpose. In difficult economic circumstances, it is
advisable to prescribe cheap and "unfashionable™ drugs
to the patient, rather than prescribe antihypertensive
treatment, which is very important in rural areas,
because the availability of modern and expensive drugs
for the rural population, given the difficult socio-
economic situation in rural areas, lower than for the
urban population, as proved by our study. We
emphasize once again that the technology of treatment
of hypertension is a classic form of secondary
prevention of the disease.
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It should be noted that the considered preventive
measures or technologies of primary, secondary and
tertiary prevention are difficult to distinguish, because
they are all interconnected and are part of the
performance of other functions by health professionals:
medical, organizational, management activities.

We will add that tertiary prevention of arterial
hypertension is defined by a condition of the sick
person therefore its technologies are not resulted by us
here. Based on the above, we can identify four main
components of medical prevention of hypertension and
other diseases of the circulatory system: the first - a
healthy lifestyle; the second - medical examination;
third - health education; fourth - treatment.

The model of prevention of arterial hypertension
and its complications in the rural population, which is
recommended for use, is substantiated and developed.
The main new elements of the model are the formation
of a healthy lifestyle in the rural population on the
principle of "knowledge - beliefs - actions”, the
formation of risk groups for complications due to
hypertension, as well as monitoring the effectiveness of
preventive work against this disease.
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INUTOKIHOBHI ITPO®LIb (1J1-12, IJI-10) TPH BUKOPUCTAHHI TPATAIIMHOI CXEMHA
AHTHUXEJIKOBAKTEPHOI TEPAII I3 KOMBIHOBAHUM ITPOBIOTUKOM Y XBOPUX HA
HNENTAYHY BUPA3KY IIJTYHKA TA IBAHATIATHUIIAJIOL KAIIKH Y TIOETHAHHI 3
APTEPIAJIBHOIO I'MEPTEH3IECIO TA IYKPOBUM ATABETOM THUILY 2
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BITH3Y « 5YKOBHUHCBHKHH JIEP)KABHUM MEJUYHUN YHIBEPCHUTETy
Kagheopa enympiuinvoi meouyunu ma ingpexyitinux xeopoo

Abstract

Yxpaina, m. Yepnisyi, nn. Teampanvna, 2

The article presents the effect of toxigenic strains sagA and vacA H. pylori on the state of the cytokine link,
namely to increase the content of IL-12 by 23.6%, the content of IL-18 in 2.12 times against the background of
reducing IL-10 by 55.5 %. The combined use of traditional antihelicobacter therapy with a probiotic improves the
state of the cytokine by reducing the content of pro-inflammatory cytokines (IL-12) and increasing the anti-
inflammatory cytokine (IL-10).

Anomauin

B cmammi naseoeno enaus moxcueennux wimamis cagA i vacA H. pylori na cman yumoxinosoi nanku, a came
00 niosuwenns emicmy IJI-12 na 23,6%, emicm L/I-18 6 2,12 pasu na ¢oni snusicenns L/I-10 na 55,5%. Kombino-
8aHe 3acmocy8aHHs MpaouyitiHoi aHmuxenikobaxmepHoi mepanii i3 NPoGIOMUKOM NOKPAWYE CIMAH YUMOKIHOBOT
JIAHKU WTSXOM 3HUIICEHHS 8MICIY NPO3anantbHux yumokinis (IJI-12) ma nioguwjenHsam npomu3anaibHo2o yumo-
kiny (I7I-10).
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BCTYVIIL

3B’s130K nuTOoTOKCHMYHOTO Oinka CagA 3 iHmmMMu
130popmamu PAR1, ski 3a0e3MmeuyroTh HITBHICTD MiX-
KJIITHHHUX 3’ €THAHb, 3 YTBOPSHHIM MIiKpPOTYOYII 1 Tif-
BUIIICHHSAM MPOHHUKHOCTI 3 OIHOTO OOKY, Ta 3abe3rme-
geHHs1 crabinpHOCTi CagA - 3 iHmoro. Bracmigok
IILOTO BiOYBA€EThCS aKTUBAIliS CHTHAIBHOI TPAHCIYK-
11ii, TPUTHIYCHHS] (PYHKIIIS ETiTeNio CIU30B0i 000J10-
HKH, pyWHYBaHHSI MDKKIIITHHHHX 3B’ SI3KiB, TOPYIIEHHS
MOJIIPHOCTI KINTHH Ta iX mudepenmitoBanus [9], mo
npu3BoAuTh J0 po3BuTKy IIBII Ta JAITK (91%) [2].

Besnocepenniit BB HP Ha ninignwmii npogins
KPOBI MPHU3BOJUTH JI0 Mi/IBUILEHHS PiBHIB 3arajbHOTO
XOJICCTEPHHY, JIIMOMPOTEIHIB HU3bKOT MIUILHOCTI Ta 1H-
JIEKCY aTepOTeHHOCTi, Ta CTHMYJIIOETHCS MPOIYKIIis
npo3ananbHux nutokinie (JI-1B, UI-2, UJI-6, IJI-12,
1JI-18, ®HII-a Tomro), i, AIMOBIpHO, € OXHUAM 13 YNHHH-
KiB pu3uKy po3BuTKy Al Ta aTepockieposy [3, 4, 5, 6,
9].

Bognouac, msixu peanizanii BrumBy HP Ha cep-
L[EBO-CYIUHHY Ta €HIOKPUHHY CUCTEMH OCTATOYHO HE
3’sicoBaHi [1, 5, 7, 8] Ta eeKTUBHICTH BUKOPHCTAHHS
TPamUINHOT CXeMHU aHTHXENiKOOaKTepHOI Tepamii i3
KOMOIHOBaHMM NPOOIOTHKOM He foBeneHo. ToMy naHe
MUTAHHS 3ATUIIAETHCS AKTYAITBHUM 1 110 CHOTOTHITITHIH
JICHb.

MeTta pod0TH - OI[IHUTH CTaH IUTOKIHOBOI JIJAHKU
(IJI-10, JI-12) y XxBOpMX HA MENTHYHY BHPA3Ky LUTY-
HKa Ta TBaHAAIATHUITATO! KHIITKH Y TTOEIHAHHI 3 apTepi-
ANBHOIO TIMEePTEeH3I€0 1 IMyKpOBUM OiabeToM THITy 2
TIPU BUKOPHUCTaHHI TPAAUIIIIHOT CXeMHU aHTHTelNiKkoba-
KTEPHOI Tepartii i3 KoOMOIHOBaHUM POOIOTHKOM 3 ypa-
XYBaHHSIM TOKCHUIE€HHOCTI mtamiB (cagA, vacA) HP.

Marepian i MeToquka. Y pe3ysbTaTi CKpUHIHTY
B jJociipkeHHst Oynm 3amydeni 44 xBopux Ha HP-
aconitiopany I1BIII Ta JIITK Bikom Bix 18 mo 75 pokis.
Kontponeny rpyny cknanu 10 mpakTUYHO 30pOBUX
oci6 (I130). Yci mamieHTy 3HaXOJUINCH HA CTAIliOHAp-
HOMY JIIKyBaHHI B TaCTPOEHTEPOJIOTIYHOMY BiUTIICHH]
OKY «YepniBerpka obnacHa KiiHiUHa JTikapH» Ta Ye-
pHiBEIIbKOMY 00JaCHOMY E€HIOKPHUHOJIOTIYHOMY IEH-
Tpiy 2013-2016 p.p.

OO0cTekeHHST XBOPHX MPOBOIWIIOCA I Yac 3a-
TOCTPEHHSI 3aXBOPIOBAHHS Ta uepe3 4 THXKHI MiCIs 3a-
BEpIUICHHsI TpoTHreNikooakTepHol Teparmii. J{u3aitn no-
CIIIJDKEHHS CKJIAJIaBCsI 3 BUBYEHHS MOIIMPEHOCTI TOK-
curennux (cagA+, vacA+) mramis HP, mns doro,
BIJITIOBIJTHO JTO KPHUTEPIiiB BKJIIOYCHHS, BimiOpano 54
nauientu (rpyma I A-11 xBopux wa IIBII ta ATIK
(cagA+ vacA+) 6e3 o3nak Al ta I1J12, rpynal - b— 10
xpopux Ha [IBII ta JIIK (cagA+/vacA+) 6e3 o3Hak
AT ta IJ12, rpyma 11-23 xBopux Ha I1BII Ta JIIK
(cagA+ vacA+) (n=12, rpyma II-A) Ta (cagA+/vacA+)
(n=11, rpyma II-B) y moeauansi 3 AT ta I|/12, rpyma I11
- 101130

Hunst Bepudikauii giarnosy 1B untynka ta JJITK
npoBoaniIK (iOpPOracTpoayoACHOCKOIIII0 32 IOMOMO-

roro anapata «GIF Q-40» kommasii «Olympusy (Smo-
Hisl) 3 npuLiIbHOO Oionciero. [iarnoctuka HP nposo-
JUIacs 3a JIONOMOTOI0 IIBHUAKOTO Ypea3HOro TECTy 3
OlomCiifHIM MaTepianoM, ITOCTaHOBKH MOJiMepa3Hoi
nanmroropoi peakuii (ITJIP) 3 6iomratom Ta ypeazHoro
JINXAJIBHOTO TECTY 13 BHUKOPHCTAHHIM TECT-CHCTEMHU
«Xemik» 3 iHAuKaTopHEMH TpyOkamu («AMAY, Po-
cis). JIHK Helicobacter pylori sunginsm 3 Gionraris
CO 3 aHTpaJIbHOTO BiAUTY IIUTYHKA 13 BAKOPUCTAHHSIM
cneuianbHUX HabOopiB s Buainenus JHK (“Jli-
tex”.}O Pocis). [enn cagA i vacA Helicobacter pylori
y OionTaTax BU3HAYAIH 32 JOIIOMOTOK HAOOPiB peare-
HTiB «Xenikomom» (“Jlirex”, Pocis).

Jlis npoBeeHHsT 010XIMIYHUX JTOCIIIKEHD Y XBO-
pux Opaii KpoB 3 JIIKTHOBO1 BEHH BPAHIII HATIIE, MTiCIIS
12-15 ropmHHOTO TONOMYBaHHA. B skoCTi cTabimiza-
TOpa KpOBi BUKOPHCTOBYBaIN 3,8% pPO3YMH LUTPATY
HaTpito. [Ipu mpoMy IUIIXOM MpoOBEAEHHS iMyHO(ep-
MEHTHOTO aHaji3y Ha aHamizatopi RT-2100 C («Ray to
Electronics Inc., Kurait) gociimkyBam BMICT y CHpO-
Batui kposi 1JI-10, IJI-12 p70, - 3 BUKOpUCTaHHSM Ha-
6opiB peakTusiB ¢pipmu «Bender MedSystems GmbH»
(ABcTpis).

[Ipu nocmimkenns 3amydeHo 23 xBopux Ha [1B
nynka Ta JIIK, acoumifioBaHy 3 TOKCHT€HHHMH
(cagA+, vacA+) ramamu HP, y noeananni 3 Al i LIJ]
2, sIKi OTpUMYBaIN TPAJHULINHHY AHTUTENIKOOAKTEpHY
Teparito (e3omenpazon 20 mr 2 p/mn + amokcuwmiH 1,0
T 2 p/m + xnapurpominue 500 mr 2 p/x Bupomosx 10
nHiB) - miarpymna II-A. 3 MmeToro migBUIeHHS e()eKTHB-
HOCTI epanKaliifHOi Tepamil YaCTHHI Malie€HTIB 110 3a-
3HAYEHO! aHTUreNliKOOAKTEPHOI CXEMH JIIKYBaHHSI JI0-
JaBaid  KOMOiHOBaHMi  mpobiotuk  «Jlamiym»
(Bifidobacterium  bifidum, Bifidobacterium lactis,
Enterococcus faecium. Lactobacillus acidophilus, Lac-
tobacillus paracasei, Lactobacillus plantarum, Lacto-
bacillus rhamnosus, Lactobacillus salivarius) y 103i o
1 came 2 pa3u Ha JIeHb BOPOJOBXK | MICSIII — OCHOBHA
rpyna (nmiarpyna II-AO — 10 oci6). XBopi, IKUM ITpu3-
HayaJld MPOTHTENiKOOaKkTepHy Tepamito 0e3 mpobio-
THKa, cKiann KOHTpoibHi rpymu 11-AK (13 ocib).

KoHTpons epekTHBHOCTI epaanKarii MpOBOMIH
gyepe3 4 TmwxHI micns 3aBepmieHHs JikyBaHHs II1I1 ta
aHTHOAKTEpIaTbHUMH 3ac00aMHU 3a JOMTOMOTOI0 ypea-
3HOTO JIMXaJBHOTO TECTY i3 BUKOPUCTAHHSIM TECT-CHC-
TeMHu «XeJiK» 3 IHAUKATOPHUMH TpyOKaMu («AMAY,
Pocist) Ta iMmyHOXpoMaTorpaivHUX TECT CUCTEM IS
BusiBiieHHs1 antureny HP y ¢exanisix «CITO TEST HP
AQ» BupoOHHITBa “Pharmasco” (Ykpaiuna).

OOuncieHHs Pe3yNbTaTiB MPOBOAWIN IIISIXOM
rapaMeTpUYHIX Ta HEMapaMeTPUYHUX METOMIB JIOCIi-
mokeHHs (xoedinienta Crerogenta (p), ITipcona (i),
nmosipgoro imtepBamy ([I), koeodimieHT Kopesmii
IMipcona (r)). BiporizHocTi pi3HUI MiX OTPHMaHUMH
JMAHUMH OILHIOBaIH 3a Koedimientrom CrpromeHTta (t).
3a Biporiany npuiiMany pizauiio npu p< 0,05.

PesyabTaTn. Jlocmimkyroun piBeHb  iHTEp-
JIeHKiHIB B KpoBi (puc. 1), BcraHOBJIECHO, 110 BMicT 1JI-
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12 6yB HaiiBumM y xBopux Ha [IBII ta AIIK i3 AT i
L2, acomiiioBany 3 HP 3 renotnmom cagA+vacA+. Y
xBopux Ha [1B 6e3 cynyTHboI maTosorii Horo piBeHs 3a
HasiBHOCTI reHoruny cagA+vacA+ HP y 6,89 pasu
(p<0,05), a 3a HasBHOCTI reHOTHITIB cagA+vac-/cagA-
vacA+ y 4,87 pasza (p<0,05) mepeBuiuryBaB Takuil y
TpyIIi IpaKTHYHO 310poBUX 0cib. Bognouac Bmict 1J1I-
6 y xBopux Ha [1BIII ta JTIK cagA+vacA+ 6ys B 1,41

paza (p<0,05) BummM y mOpiBHSAHI 3 TPYIIOI0 XBOPUX HA
[IBII ta AIIK cagA+ abo vacA+.

3a HasBHOCTI CyIyTHBOI MATOJIOTIl Yy XBOpUX Ha
MBUI Ta AIK Bwmict 1JI-12 cagA+vacA+ craHoBUB
(61,27£2,34) nr/mi, o y 12,2 pasu (p<0,05) nepesu-
LIyBaJIO iIeHTHYHUI noka3HuK y rpymi [130, a 3a Has-
BHOCTI cagA+ abo vacA+ ckianas (43,73+1,51) nr/mn
10yBy 9,39 pasu (p<0,05) Oinbmmm, Hix y [130.

NI30 (rpyma IIT)

< TIBII ta AIIK i3 AT i
/12 cagA+ abo vacA+
(rpyma IIB)

*[#H#

& JIBII ta AIIK i3 AT i

L/ 2 cagA+vacA+
(rpyma I1A)

& [IBIII ta AIIK cagA+
abo vacA+ (rpyma Ib)

® [IBIII Ta JIITK
cagA+vacA+ (rpyna

0 20 40

IA)

60 80

Puc. 1 Buicm IJI-12 (ne/mn) y x60pux na nenmuyHy eupasky WIyHKA ma 08aHAOYAMUNAL0L KUWKU Y NOEOHAHHI 3
apmepianvbholo 2inepmensicio i yykposum diabemom muny 2 3anedicho 6io 2enomuny (CagA, vacA) Helicobacter

pylori

[prmiTkn.

nopiBHsHHI 3 Tpynoto I11;

* - npocToBipHicTh BiaMiHHOCTeH (p<0,05) mix mokasuukamu B rpynax IA, Ib, 1IA, IIb y

# - nocroBipHicTh BinminHocTeil (p<0,05) Mixx nmokasuukamu B rpynax IA Ta I, IIA ta I1B;
## - nocroBipHicTh BigMinHOcTeH (p<0,05) Mixk mokazHukamu B rpynax [A Ta IIA, I ta IIb.

[Ipn amamnizi Bmicty 1JI-12y cupoBaTmi KpoBi 3a
TIBII Ta JIIK, moemnanoi 3 AT i IIJI 2 3anexHO Bifg
HasBHOCTI reHiB CagA i vacA HP BcranoBieHo, mo aa-
HUHM TIOKa3HUK 3a reHotumy cagA+vacA+ y 1,3 pasu
(p<0,05) mepeBwuIiyBaB BiAIOBIAHY BEITUYHNHY 32 T€HO-
tumis cagA+vacA-/cagA-vacA+.

Boanouac piBens 1JI-12 y rpynax 1A i b Bipori-
JIHO TiepeBuiyBaB Takuid y rpynax IA i Ib B 1,77 ta

1,95 paza BignosigHo (p<0,05).

V¥ rpymi xBopux Ha [IBII ta JIIK cagA+vacA+
BMmict IJI-10 cranoButs (1,32+0,04) nr/mn, a y rpymi
xBopux Ha [IBIII Ta HAIIK cagA+ abo vacA+ -
(1,42+0,05) nir/m, mo Ha 23,6% (p<0,05) Ta Ha 16,8%
(p<0,05) HIDXYE Y TOPIBHSHI 3 TPYTIO0 MPAKTUYHO 310~
poBux ocib - (1,81+0,06) nr/mu (p<0,05) (puc. 2).
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> 130 (rpymna III)

» IIBUI Ta AI1K i3 AT’
1 II12 cagA+ a6o
vacA+ (rpymna IIB)

HTIBII ta JITK 13 AT’
1 IIJ1 2 cagA+vacA+
(rpyma ITA)

® [1BI1I ta JIITK cagA+
abo vacA+ (rpyna IBb)

® [IBIII Ta JITTK
cagA+vacA+ (rpyma

IA)
2 2,5

Puc. 2 Buicm IJI-10 (ne/mn) y x6opux Ha nenmuury 6upasky WiIyHKA ma 08aHAOYSAMUNAL0T KUWUKU Y NOEOHAHHI 3
apmepianvholo 2inepmensicio i yykposum diabemom muny 2 3anedicho 6io cenomuny (cagA, vacA) Helicobacter

pylori

[pumitkn.  «

mopiBHsAHHI 3 rpynoto I,

- JmocToBipHICTH BiamiHHOCcTeH (p<0,05) mix mnokasnmmkamu B Tpymax IA, Ib, IIA, IIb y

# - nocToBipHicTh BiamiHHOCTeH (p<<0,05) Mix noka3aukamu B rpynax IA Ta Ib, IIA Ta I1b;
## - mocroBipHicTh BigmiaHOCTEH (p<0,05) Mixk moka3zuukamu B rpymnax [A ta IIA, Ib Ta IIb.

3a HasBHOCTI cymyTHBOI narosorii Bmict 1JI-10 y
xBopux Ha [IBII Tta JIIIK cagA+vacA+ cTaHOBUTH
(0,7440,03) nr/mn, cagA+ abo vacA+ - (1,08+0,02)
/M, o Ha 55,5% (p<0,05) i 41,4% (p<0,05) Binmo-
BiHO Hikue Hix y rpymi I130 - (1,81+0,06) nr/mu.
BcraHoBneHO TakoX, IO JaHWH MOKa3HUK OYyB MeEH-
MM y TpyTax XBOpux 3 CagA+VvacA+ y mopiBHSHHI 3
rpynamMu xBopux 3 CagA+ ab6o vacA+ B 1,1 paza
(p>0,05) (3a BimcyTHHOCTI CymyTHBOI aToorii) i B 1,3
paza (p<0,05) (3a moemnanus [1BII ta JIIK 3 Al i
a2).

Omxe, nepe6ir I[IBI Ta ATIK, ocodauBo 3a 11 mo-
ennanns 3 AT' i 111 2, cynpoBOIKYETBCS ICTOTHUM 1M~
TOKIHOBMM JucOallaHCOM (3POCTaHHSIM KOHIIEHTpALil

npo3ananbHux (1JI-12) Ha Tl 3HWKEHHS BMICTY MpO-
tu3anainbHux nuTokiis (IJ1-10) y cupoBaTiii KpoB, Tak
iB COJIIK.

[Ticnst MiKyBaHHS TO3UTHBHI PE3YJIBTAaTH CIIOCTE-
piratorbest y xBopux Ha [IBII ta JIIIK y noennanHi 3
AT 1 I/l 2 npu BUKOpUCTaHHI 3aIIPOIIOHOBAHOT CXEMH
epaanKaliifHoi Teparii 3 KOMOIHOBaHUM IPOOIOTHKOM
(Bifidobacterium bifidum, Bifidobacterium lactis,
Enterococcus faecium, Lactobacillus acidophilus,
Lactobacillus paracasei, Lactobacillus plantarum,
Lactobacillus rhamnosus, Lactobacillus salivarius).

BcranoBneno Takox, 1o y rpyni xsopux 11-AK
micis cxemu JikyBanus 1JI-12 — va 5,15% (p>0,05) Ha
¢oni migsuiienns 1JI-10 uva 24,10% (p<0,05) Bigmno-
BiJTHO J10 rpyn (Tadm. 1).
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Tabmuus 1

BwMicT meskux DUTOKIHIB y cHpOBaTi KpoBi y xBopux Ha HP-acomiiioBany menTHYHy BUPa3Ky IIIyHKA Ta JBaHA-
JUISITUNAT0] KMIIKH Y TIOETHAHHI 3 apTepialIbHOIO TilepTeHsielo 1 mykpoBuM niabetom tumy 2, M+m

[Toka3uuku
I'pynu obGcrexeHnx 1-10 D112
T/ MJT T/ MJT
l'IpaKTIquH(r)1 ialoé)om ocobu 1.9140,06 3,5642.29
Hlo nikysaiitis 0,85+0,03* 19,6+0,25*
n=44
Tpamauiiina cxema 1,120,02 18,59+1,49
(npenapatu I minii), . -
Buepire BusBieHa rpymna [IAK, n =10
IIB, Tpagumiiina cxema
(n=23) (mpenapatu I minii) + 1,43+0,04 17,04+0,33
KOMOiIHOBaHHU#T IPOOIOTHK *[E*[H *[**[H
rpymna [IAO, n =13
[Mpumitku. * - nmoctoBipHicTh BiaMiHHOCTe# (p<0,05) y mopiBHsHHI i3 Tpynoro [130; ** - nocToBipHiCTH

BiaminHOCTeH (p<0,05) Mixk MOKa3HUKAMU 10 1 MICIs JIIKyBaHHS; # - JOCTOBIpHICTh BimMiHHOCTeH (p<0,05) Mix
MOKa3HUKaMHU B KOHTPOJILHUX Ta OCHOBHHUX TPYIMax Malli€HTiB.

OnHak y rpynax XBOpHUX i3 BUKOPHUCTaHHSIM KOM-
OiHOBaHOTO TPOOIOTHKA CTaH ITUTOKIHOBOI JIAHKH TTOK-
pammBes i3 goctoBipHUM 3HWKeHHAM [JI-12  (Ha
13.06% (p<0,05)), Ha tui migeumennsa JI-10 (y 1,68
paza (p<0,05)) Biamosizuo no rpymu II-AO.

3a JaHUMHU JOCIIIKEHHS BCTAHOBIJIEHO, 1110 BUKO-
pucTaHHS KOMOIHOBAaHOTO MPOOIOTHKA Y MOEAHAHHI 3
AHTUTENIKOOAKTEPHOIO ~ TEpaIi€l0  CIOCTEPIraeThes
HaWOUTBILINIA BUpaXKEHUH e(EeKT, IO XapaKTePH3YEThCS
JoctoBipHuM 3HMKeHHM 1JI-12 (Ha 8,33%), Ta migsu-
meHusM 1JI-10 (y 1,28 pasu (p<0,05)) y nopiBHsHHI 3
XBOPHUMH BiJIlIOBITHUX KOHTPOJIHHUX IPYII.

BucHoBok. 1. Tokcurenni mramu CagA, vacA
Helicobacter pylori y xBopux Ha menTHYHY BHPa3Ky
IITyHKa Ta JBAHAALSTHIIANIO! KMIIKH Y TIOETHAHHI 3 ap-
TEpiaJIbHOIO TIMEPTEH3I€I0 1 IyKPOBUM J1ia0eTOM THILY
2 nmiroTh Ha OajlaHC MUTOKIHOBOTO MPO]IILTO, TPU3BO-
nstan o migsuienas [J1-12 ta sumxenns [J1-10. 2. 3a-
CTOCYBaHHS TPAIUIIIIHOT aHTHUTeiKOOAKTEpHOI Tepa-
mii i3 TpoOIOTHMKOM JOCTOBIPHO 3MEHIIYE 3aralieHHs
uusixom 3umkenHst 1JI-12 na ¢oni miapummenns 1J1-10.
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FACTOR DEPENDENCE OF PEOPLE’S HEALTH PRESERVATION AT CERTAIN STAGES OF
THEIR LIVES IN THE CURRICULA OF STUDENTS AND DOCTORS

Tarallo V.
Bukovinian State Medical University
Chernivtsi, Ukraine

Abstract

Determining the age characteristics of the parameters of the course of health processes taking into account
the leading "factors of influence™ for any generation of newborns for arbitrary historical periods (years) in any
territory (country) and for any population groups (nations, social production groups) is always an urgent task for
medical science and medicine of territorial communities. A constructive solution to this problem became possible
with the law of population survival and the law of population health preserving, opened in Ukraine, for processing
census materials, as well as all cases of births and deaths. The presence of these components initiated the condi-
tions for the creation of an observable, measurable, regulated and resource-saving system of human health man-
agement in any part of the world, and the public system of the health protection and preservation built by the
people in their own territories.

Significant preventive and management influence on the improvement of all sex and age parameters of human
health with a gradual increase in their life expectancy should have in-depth knowledge of the impact on the dy-
namics of health resource conservation, and hence the survival of older age factors of heredity and lifestyle by

mastering this knowledge by future and already working doctors.

Keywords: rhythmics, health, mortality, heredity, way of life, preventive medicine

The obtained by medical professionals oppor-
tunity of in-depth (by precise measurements) consider-
ing of the duration of individual adaptation periods on
the generational life cycle and the ability to determine
their duration depending on the socio-environmental
conditions of the living environment, its “benevolence”
from the standpoint of preserving health resource, cre-
ated controlled conditions for these processes regula-
tion by society that makes this unit of knowledge one
of the basic for information system management in the
system of health protection and all socio-ecology.

An essential complement to this knowledge is fac-
torial dependence of population health indicators in dif-
ferent age stages of life discovered in the targeted
study: for the first time there were singled out peak
(wave) fluctuations of impacts on human health and its
life expectancy of mainly congenital or mainly environ-
mental factors.

From a mathematical point of view such singling
out became possible due to the use of an in-depth sys-
tematic analysis of health processes. In particular, it
was found that any mathematical function defined on a
finite interval can be represented by the Fourier series.
One of such functions has become a function of the
form:

I(y) = exp — @),

v(1-y)

which describes the dependence of the survival (1)
of people up to a certain age, taking into account their
innate vitality (o) and the quality of the living environ-

ment (y), which determines the external, adaptive vital-
ity in this environment, taking into account the degree
of preservation of the hereditary (at that age) congeni-
tal) health resource for a certain lifestyle (y).

In the segment [0,1], that is from the birth to the
age of 1 this function can be presented as:

I(y) = ag + Xo=1( a, cos2mny + b, sin2wny) (2),

At the same time the expansion coefficients are
defined as follows:

a, = el x, 3,
a, =2 fol I(y)cos2mnydy 4),
b, = 2f01 I(y) sin2nnydy (5).

Since sinus at 0 equals 0, and the cosine - 1, we
consider “cosine” waves to be related primarily to he-
redity, and “sinusoidal” to a way of life. We believe that
they are conditionally associated with some yet little
studied “factors” that we enumerate by their “contribu-
tion”, i.e., we assume that factor O is associated with the
contribution ao, factors 1 and 2 - with contributions a;
and by, accordingly, factors 3 and 4 - with the contribu-
tions a, and b, thus, factors 5 and 6 - with contributions
as and bs respectively and so forth (where a - predomi-
nant influence of heredity and b - predominant influ-
ence of lifestyle).

Limited to the first seven “factors” there was made
the following table of their influence at different ages
(see Table).



International independent scientific journal Ne16/2020

65

Table

The effect of the integral biological and socio-environmental factors on the preservation (loss) of the health re-
source by the generations (average life expectancy) in the separate intervals of their life cycle (for both sexes

combined)

No. |[Factor, name Years of maximal influence [Years of zero influence
0 |Heredity and lifestyle Equally affecting the entire life cycle
1. |Heredity 0, 60, 119 30, 90

2. |Lifestyle 30, 90 0, 60, 119

3. |Heredity 0, 30, 60, 90, 119 15, 45, 75,105

4. |Lifestyle 15, 45, 75, 105 0, 30, 60, 90, 119

5. |Heredity 0, 20, 40, 60, 80, 100, 119 10, 30, 50, 70, 90, 110
6. |Lifestyle 10, 30, 50, 70, 90, 110 0, 20, 40, 60, 80, 100, 119

In more general terms, “odd” factors numbered
2N-1 are associated with cosine “waves” and calendar
age of their greatest impact can be defined as

Xnmax = NXo/2N, n = 0...2N,

and calendar age of their zero influence as

Xno =(N + 0.5)Xo/2N, n = 0...2N-1.

“Even” factors numbered 2N (besides zero) are as-
sociated with sinusoidal “waves”, and calendar ages of
their greatest impact can be defined as

Xnmax = (n + 05)X0/2N, n=0.2N-1,

and calendar age of their zero influence as

Xno = NXo/2N,n = 0..2N.

These factors are clearly identified so far only
from the standpoint of “internal - external” effects:
three of them (see Table) are predominantly in the
sphere of the biological factors (heredity), the other
three factors are predominantly of social orientation.
Based on the content characteristics of the parameters
of the law of survival of populations, the first three fac-
tors are mainly determined by the parameter a - innate
vitality, the other three -by the parameter y, external vi-
tality to preserve life and health. According to the table,
the effect on the average life expectancy for the 1st year
of life after the birth is made only by the factors with
odd numbers (1, 3, 5) referring to “hereditary”. At the
same time, the value of the factor 1 is the biggest at the
ages of 0, 60 and 119 years old, and its role (power)
decreases to zero when the population generations
reach the ages of 30 and 90 years old, the value of the
factor 3 is maximal at the age of 0, 30, 60, 90 and 119
years old, factor 5 - at the age 20, 40, 60, 80, 100 and
119 years old. Least of all biological factors affect the
health and survival (life preservation) in the following
age groups: 1st factor - at the age of 30 and 90 years
old, the third factor - at the age of 15, 45, 75 and 105
years old, 5th - at the age of 10, 30, 50, 70, 90 and 110
years old. If the effect of these factors at the limit age
has serious biological basis, then their impact in other
age groups require in-depth special studies (the results
of which may affect the health care arrangements!).

All the factors of social impact are even (2, 4, 6).
Thus, the factor 2 makes maximum impact on health
and life preservation at the age of 30 and 90, the factor
4 - at the age of 15, 45, 75 and 105 and the factor 6 - at
the age of 10, 30, 50, 70, 90 and 110. These factors
make least impact on the health preservation and mor-
tality in the following age groups: the second factor - at
the age of 0, 60, 119, the fourth factor - at the age of 0,
30, 60, 90 and 119, the sixth factor - at the age of 0, 20,
40, 60, 80, 100 and 119.

Both the action of odd factors and action of even
factors in the limit age are justified. The action of the

even factors in other age groups also require specific
studies to single out groups of lifestyle factors, the
dominant effect of which in this age plays a crucial role
in the health of people and determines their lifespan.

It must be noted that these factors determined the
existing concept of “social” and “biological” impact on
an individual and his health in the medical and biolog-
ical subjects long ago.

Presented age-population structuring of factors by
the strength of their impact introduces the concept of
vibration nature of the influence of “biological” and
“social” processes throughout life in the traditional
knowledge and a need of substantial correction of pur-
poses of diagnostic procedures during medical exami-
nations, as well as focus of preventive and therapeutic
measures, its correction based on the age of people.

At the same time, the data revealed knowledge un-
known hitherto in biology and medicine about fluctua-
tions biorhythms of population health in the life cycle
of Homo sapiens generations.

Conclusions

1. The seven leading age wave factors - "markers
of influence" on dynamics of preservation of health and
life of people on their full life cycle are defined.

2. An infinite range of factors influencing the
preservation of health and life of people is integrated
into 2 basic factors: heredity and lifestyle, which repre-
sent the so-called formally "biological” and formally
"social" factors influencing public health.

3. The predominance of the influence of each of
the seven identified factors on certain age intervals is
constructively substantiated; for the following exact
definition of their deep sense they are designated by
numbers: 1st - causes identical influence on health dur-
ing all life of both biological, and social factors; three
even numbers (2nd, 4th, 6th) - determine mainly the so-
cial impact on health associated with lifestyle; three
odd numbers (3rd, 5th, 7th) - represent the predominant
influence of biological, hereditary factors on health.

4. The results obtained in the study contribute to
the supplementation and improvement of scientific
knowledge about the biorhythmics of population
health, supplementation of the information system of
public health management, organizational-diagnostic,
preventive and curative measures of practical medicine.
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Abstract

The article presents data on the study of the syndrome of emotional and professional burnout among medical
workers of the East Kazakhstan region, Kazakhstan. A cross-sectional cross-sectional study using the Professional
(Emotional) Burnout Questionnaire, by the method of K. Maslach and S. Jackson. The study involved 198 medical
workers working at different levels of medical care. The average level of burnout for emotional exhaustion was
23.2 (9.79) points. The burnout rate for emotional exhaustion in women was 4.53 points higher than in men, the
differences were not statistically significant (t = 1.875, df = 29.96, p = 0.071). The depersonalization rate was
13.9 (5.25) points. The average level of depersonalization in women was 2.03 points higher than in men, the
differences were not statistically significant (t = 1.850, df = 196, p = 0.066). The professional success rate was
32.4 (10.69) points. The average level of professional success indicators in men was 3.21 points higher than in
women, the differences were not statistically significant (t = 1.914, df = 44.02, p = 0.062)

Findings. The burnout rate for emotional exhaustion corresponds to the average level. This indicator was
higher for women than for men, but the differences were not statistically significant. The depersonalization rate
corresponds to a high level on the burnup rate scale. Moreover, in women this indicator was higher than in men,
however, the differences were not statistically significant. The level of professional success corresponds to the
average level on the scale of burnout indicators. At the same time, this indicator in men was higher than in women,
however, the differences were statistically insignificant.

AnHomayusn

B cmamve npedcmaefzeHbl oamnHwvie no U3y4eHuro CuH()pOMa IMOYUOHATIBHO20 U npod)eccumtaﬂbnoeo ebleopa-
HUA Y MeOUYUHCKUx pabomuuxos Bocmouno-Kazaxcmanckoii ooracmu, Kazaxcmana. OOHoMOMeHmMHOe nonepeu-
Hoe uccne()oeaﬁue, C UCNOIb306AHUEM ONPOCHUKA ((HpOd)eCCUOHaJZbHO@ (SMOL;MOHa/ZbHoe) 8bleopanue», no memo-
ouke K. Macnau u C. /picexcon. B uccnedosanuu npunsiiu yuacmue 198 meouyunckux pabomnukos, pabomarouux
HA PA3HBIX YPOBHAX OKA3AHUAL Meouyunckol nomowu. Cpeonuili yposeHb noxkazamenell 8ble0panus no dIMOYUO-
HanbHoMmy ucmoujenuro cocmasun 23,2 (9,79) 6anna. Ilokazamensv 6vicopanus no SMOYUOHATILHOMY UCTHOWEHUIO
y orceHuuH Ol Ha 4,53 Oanna evlute, wem y MydCUUH, paziuius cmamucmudecku Hesnawumol (t=1,875, df=29,96,
p=0,071). Ilokazamenv denepconaruzayuu ovin pasen 13,9 (5,25) 6annam. Cpeonuil yposenv nokazamenei Oe-
nepconanuzayuu 'y HCenujun Obln Ha 2,03 oanna eblile, 4em y MYdHCUuH, paziudus cmamucmudecKku He3Haiumol
(t=1,850, df=196, p=0,066). Ilokazamenv npogeccuonarvrou ycnewnocmu ovin pasen 32,4 (10,69) bannam.
Cpeonuii yposenv noxasamenei npo@eccuonanrbHoll ycnewHocmu y mysicuur ovin na 3,21 bania eviwe, uem y
JHCEHUWIUH, PA3IuyUs cmamucmuyecku Hesnauyumol (t=1,914, df=44,02, p=0,062)

Buvisoowi. [Toxazamens 8bleoparUs N0 IMOYUOHAIBHOMY UCMOWEHUIO COOMBEMCME)en cpe()Hemy YPOBHIO.
ﬂaHHblﬁ nokaszameib y JHCeHUUH Obll evlie, 4em y MysHCHuH, 0()HaK0pa3ﬂ1/HM}Z ObLIU CMAMUCMUYECKU He3HAYUMDL.
Ioxazamenv Oenepconaﬂumuuu coomeemcmeyem 6blCOKOM) YPOBHIO no wKajie nokazamenetl 8bleopanusl. Hpu
IMOM, Y IHCEHWUH Oanmuwlll noxasameins Obil ebluie, Hem y MyJHCHuH, 00HAKO pasiudus OblLIU CIMamuCmu4ecKku He-
SHAUUMbL. Yposerb npogheccuonanbHO YCReuHoCcmu COOmeemcmayem cpeoHemy YpoeHio no wKaie noKkazameJell
BblCOPAHUA. Hpu INOoM, OQHHbBII NOKA3aMeb Y MYOHCUUH Obin éblule, 4em y JHCeHujun, 00HAKO pasiudus Oviu cma-
mucmu4eckKu He3Haviumaol.

Keywords: Emotional burnout, emotional exhaustion, depersonalization, professional success
Knroueewvie cnosa: BMOI,;uOHaﬂbHOe ebleopanue, S MOYUOHAIbHOE UCmOoWerue, denepcoyaﬂus*auuﬂ, npod)ec—
CUOHAJIbHAS YCNEWHOCNb

CHUHIPOM SMOIMOHAIBHOTO «BBITOPAHHS» — MHO-  BBIHY)KJCHHBIM OOIICHUEM C OOJBIIMM KOJNYECTBOM
TOTpaHHOE TIOHATHE, BRIPAXKAIOIMUNCS B Icuxudeckux  moaeit [1] Tepmun «burnout (3MoIMoHaIBEHOE Cropa-
Y COMaTHUYECKHX PEaKIUsiX, BOSHUKAMOIIMX BCISICTBAE  HHE)» ObUI BBEJCH aMepUKaHCKUM ricuxuarpom X. JIx.
WCTOIIECHUS SHEPTHH y CIeIHaancToB momoratommx  Ppetinmenbeprepom B 1974 r. Ilo3nnee K. Macmag u
npodeccuil, ubs paboTa CBs3aHA C KaXIOJHEBHBIM U
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C.JIEKCOH AETaTM3UPOBAIN MPOSBIECHHUS 3TOTO CHH-
JpOMa: TyBCTBO 3MOLIMOHAIBHOTO HMCTOILEHMS, U3HE-
MOXEHUSI; JIeTyMaHU3allusl, pa3BUTHE HETAaTUBHOT'O OT-
HOIIEHHUsS K KJIMEHTaM, OILIyIIEHHE HeI0CTaTKa Ipo-
(eccnoHalbHOr0O  MacTepcTBa U COOCTBEHHOM
Oecrone3nocty. [2] Bonpiie Bcero moaBep>KeHbI CHH-
JIpoMy 3MoIoHaNbHOTrO Bhiropanus (COB) npexacra-
BUTEIH KOMMYHHKATHUBHBIX MPOQECCU: Bpauu, y4H-
TeJsl, MEHeKepsl U Apyrue. KiodeByio poibs B CHH-
IpOME  «BBITOPAaHMS»  WIPAIOT  AMOLIMOHAIBHO
3aTpyJHEHHbIE WM HaNpsDKCHHBIE OTHOLICHUS B CH-
CTEME «YEJIOBEK-YEJIOBEK», HalpUMEp, OTHOLICHUS
MEKAy JiedalliM BpauoM M TPYIHBIMH OOJBHBIMH,
BCJIC/ICTBHE YETO 3HAYMTENIbHAsI YacTh Bpaueil 1mpeObI-
BaeT B COCTOSIHUU MOCTOSHHOTO MPO(eCcCHOHANIBHOTO
cTpecca

Leanio uccaenoBanus ObIIO U3yYEHUE TUNYHOCT-
HBIX W OpPTraHM3alMOHHBEIX (DaKTOPOB, BIMSIOIINX Ha
pa3BUTHE CHHAPOMA 3MOIMOHAIBHOTO W IMpodeccHo-
HAJIHOTO BBITOPAHUS Y METUIIMHCKUX pab0THHKOB Bo-
crouno-Kazaxcranckoii oomactu, Kazaxcran.

Matepuaibl 1 MeTobl. OTHOMOMEHTHOE TIOTe-
pedHOe HUccaenoBaHue, MpoBeaeHHoe B Boctouno-Ka-
3axCTaHCKOH oOmactu, Pecrybmmka Kazaxcran. Ilpo-
BE/ICHO aHKETHPOBAHUE C TOMOIIBIO onpocHHKa «IIpo-
(deccroHambHOE  (AMOIMOHANIBHOE)  BBITOPAHHUEY.
Mertonuka K. Macnad u C. J[xekcon. Kpurepuu BkItto-
YeHUsI: J0OPOBOJILHOE COTJIache Ha ydacThe B HCCIe-
JIOBaHWH, MEIUIWHCKHE paOOTHHWKH, NMPOKUBAHUE W
pabotaroue B Boctouno-Kaszaxcranckoit oOmactu.
Kpurepun HCKITIOYEHUS: OTKA3 OT y4acTHs B HCCIIENI0-
BaHWH, ICUXUYECKHE 3a00sIeBaHns. MeTonuka npeHa-
3HAYEHA JUIS TUArHOCTUKH «IMOIIMOHAIBHOTO UCTOIIE-
HUSD», «ICTIEPCOHATN3ANNN» U «IIPOPEeCCHOHATBHBIX
JIocTIKeHui. TecT comep T 22 yTBEpKICHUS O UyB-
CTBAaX M MEPEKUBAHUSIX, CBS3AHHBIX C BBIOJTHEHHEM
paboueii nestenbHOCTH. JlaHHBIC PEICTaBICHBI CPE/-
Humu, 95% JIW, cTaHgapTHBIM OTKJIOHEHUEM, TaKKe
yactoramu. CpaBHEHHE CPEJJHUX B IByX HE3aBHCHMBIX
rpynmnax HpOBOIWIOCH C HOMOIIBI0 Kputepusi CTbio-
JIeHTa

Pe3yabTaThl u 00CyxKIeHUE Pe3yIbTATOB.

B uccnenoBanuu npuHuManu ydactue 198 menu-
IIUHCKUX paboTHHKOB, n3 HHUX 38,4% (n=76) Obutn
Bpaun, 58,60% (n=116) ObUTM CpemHUIMH METUIMH-
cKuMH paboTHHKamH, 3,0% (n=6) ObLTH ApyTHE CTICIH-
anuCTHl (CONMANBbHBIE PA0OTHUKH W TPOTPAMMICTHI),
13,1% (n=26) my>xumH, 86,9% (n=172) ObuTH )KESHIIIHH.
[To HanMOHAJIBHOCTH OOJBIIMHCTBA YYaCTHUKOB HC-
cnenoBanus 92,9% (n=184) ObuTH MPEaCTABUTENN KO-
PEHHOTO HaceleHus!, pycckue coctaBwim 6,1% (n=12)
yenoBek, 1,0% (n=2) ObUIM IpEeACTaBUTENH IPYTHX
HaIMOHAJIBHOCTEH.

Cpennuii Bozpact 6but 40,8 (95%1:39,0-42,7)
net, CO=13,4. CamoMy MOJIOIOMY Y4aCTHHKY HCCIE-
noBanus 06110 20 s1eT, camoMy 66110 69 net. Cpenuuit
YpOBEHb MNOKa3aTelIeld BHITOPAHUS MO SMOLHOHAIb-
HOMY HCTOLICHHUIO Yy YYaCTHHUKOB HAIIEro HCCIIEI0Ba-
HUS cocraBun 23,2 (95%AW:21,9-24,6) Oamna
C0=9,79. UTo COOTBETCTBYET CPEAHEMY YPOBHIO IMO-
HuoHanbHOro ucrouienus. Ilpu 3toMm, cpenHuil ypo-
BEHb II0KA3aTeleH BBITOPAHUS MO 3MOLUOHAIBHOMY
HCTOIIEHHUIO Y MYX4uHH cocTaBmi 19,3 (95%/11:14,6-

24.,1) 6amma CO=11,77. Y >xeHIIMH DaHHBIN MOKa3a-
Tenb coctaBun 23,8 (95%]/11:22,4-25,2) Oamna
C0=9,35. Cpennuit ypoBeHb MoKa3ateneil BEITOpaHUS
[0 IMOLIMOHAILHOMY HMCTOIIEHHIO Y JKEHIIMH ObLI Ha
4,53 Gania Oosiblle, YEM Y MYIXKUUH, Pa3JIMuusl CTaTH-
cTuyecku Hesnauumsl (t=1,875, df=29,96, p=0,071).
JInyHOCTHAsT OTCTPaHEHHOCTh WJIM JETepCOHAIIH-
3aIusl IPEICTaBIsIeT cOO0N MEXIMYHOCTHBIM acTeKT
CHHIPOMA SMOIMOHAIFHOTO BBITOPAHMS, €€ MOKHO
OXapaKTepHU30BaTh KaK HETaTUBHBIM, OE3MyIIHBIA MITH
Ype3MEPHO OTAAICHHBIH OTBET HA Pa3NYHbIE aCTICKTHI
paboTsl. JIrou mepecTaroT COTyBCTBOBATH, CONEPEIKH-
BaTh TeM, ¢ KeM paboTaioT (Y4eHHKaM, MalueHTaM U
IIp.), OHH CTAHOBATCS (POPMaNBbHBIMU, O€3pa3InIHBIMH
B KOHTaKTax. [Ipy CHHAPOME SMOIMOHAIBEHOTO BBITO-
paHus HapyIIaeTcsl paBHOE OTHOIIEHHE KO BCEM CyOb-
€KTaM JIeSITEeNbHOCTH, AEHCTBYET MPUHINI «X0Uy WIIH
HE X04y, COYTY HYXXHBIM, OYZ€T HaCTPOCHHUE - yJEII0
BHUMaHHE JJaHHOMY ITapTHEpY». Y deloBeKa ¢ CHHIPO-
MOM BBITOPaHHMS BO3HHMKAeT INOTPEOHOCTH B CaMo-
OnpaBaaHuM: «3ITO HE TOT CIy4ail, 4TOOBI IEepexH-
BaTh», «Takue oy He 3aCiyXHUBaIOT 100pPOro OTHO-
mIeHUs», «TakuM JIOASM HEmb3s COYYBCTBOBATHY,
«IToueMy s HOIKEH 32 BCeX BOTHOBATHCA?» [1]
Cpennuii ypoBeHb HOKa3aTeNnel AernepcoHamn3a-
LMK y pecrnoHAeHToB Obu1 paBeH 13,9 (95%/IU:13,2-
14,7) 6amnam CO=5,25. UTO COOTBETCTBYET BHICOKOMY
YPOBHIO 10 IIKaJle€ YPOBHEH MOKa3aTeyiel BbITOPAHUs.
IIpu 5TOM y MyXUHH CpeiHUH ypOBEHb IOKa3aTenen
JenepcoHanu3anuu 0put1 paBeH 12,2 (95%/1U1:10,2-
14,1) 6ammam CO=4,78. Y *CHIUH CPETHUN YPOBEHB
ToKasaTeyied JiernepcoHanu3anum  Obul paBeH 14,2
(95%U:13,4-15,0) 6ammam CO=5,28. Cpennuii ypo-
BEHb [TOKA3aTENCH JEeTIepCOHATM3ANNH Y JKCHIIMH OB
Ha 2,03 Gaynra BhIIIE, YeM y MY>KYHH, pa3IH4Hs CTaTH-
ctrugeckd HesHaunMElI (t=1,850, df=196, p=0,066).
Omynienue ytpatbl 3(deKkTHBHOCTH (JOCTHXKE-
HUIA), TPOPEeCCHOHAIBHON YCIEUIHOCTH, WIIK YYBCTBO
HEKOMIETEHTHOCTH MOXKHO PaccMaTpUBaTh KaK CHH-
KEHHYIO CaMOOIICHKY B paMKaX CHHIpPOMa 3MOIIHO-
HaJILHOTO BBIrOpaHusl. JIFoI1 He BUASAT EPCIIEKTUB IS
cBOCH MPOoheCCHOHATFHON JCSITEIBHOCTU, CHIXKACTCS
Y/IOBIIETBOpEHNE PabOTOl, yTpaunBaeTcs Bepa B CBOU
npodeccroHanbHBIe  BO3MOXHOCTH. Habmromaercs
TIPUHIDKEHNE COOCTBEHHBIX IOTPEOHOCTEH 1 KETaHuMH,
COIIPSHKEHHOE C YyBCTBOM HEIOCTaTKa KOMIICTEHTHO-
cru. [1]
Cpennuii ypoBeHb NOKa3aTenen mpodheccHoHalb-
HOM YCHEUIHOCTH Y yYaCTHUKOB HAIIIEr0 UCCIIEA0BAHMUS
obu1  paBen 324  (95%/U1:30,9-33,9) Oamiam
C0O=10,69. YpoBeHb mpodhecCHOHaTBHOM yCIIECIIHOCTH
COOTBETCTBYET CPETHEMY YPOBHIO I10 IIIKaJIE IOKa3aTe-
neit Beiropanus. Ilpu 3ToM y MyX4uH CpeaHuil ypo-
BEHb IOKa3areliel NMpoQecCHOHATbHON YCHENTHOCTH
0BT paBeH 35,2 (95%/1:32,2-38,1) 6ammam CO=7,40.
VY >KeHIMH cpeJHUI YPOBEHbB MoKa3aTesei mpodeccu-
OHaNbHOH ycnemHocTn 6611 paBeH 31,9 (95%/1U1:30,3-
33,6) 6ammram CO=11,06. Cpenuuii ypoBeHb IOKa3aTe-
neit mpoeCCHOHATBPHON YCHEITHOCTH Y MY>KYHH OBLI
Ha 3,21 Gara BBIIIE, YeM Y JKSHIIUH, Pa3JINIUs CTaTH-
crudyecku HesHaunMel (t=1,914, df=44,02, p=0,062)
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BsiBoabl. Takum 00pa3oM, y y4aCTHUKOB HAIIETO
HCCIIEIOBAaHU I0Ka3aTellb BBITOPAHMS II0 3MOLMO-
HQJIBHOMY MHCTOUICHUIO COOTBETCTBYET CpEIHEMY
ypoBHIO. JlaHHBII MOKa3aTesb y JKEHIIUH ObLT BBIIIE,
4eM y MY)KYHH, OJHAKO pa3jiuyusi ObLIH CTATHCTHYE-
cku HezHauuMmbl. [lokaszarens nenepcoHalu3aluu Co-
OTBETCTBYET BHICOKOMY YPOBHIO IO LIKaje MoKa3are-
nelt Boiropanus. [lpu 3ToM, y *KEHIIWH JAaHHBIA OKa-
3aTeNb OBUT BHIIIE, YeM y MY>KYHH, OJHAKO PazIIIus
OBUTH CTaTUCTUYECKH HE3HAYMMEL. YPOBEHb Tpodec-
CHOHAJILHOM YCHEIIHOCTH COOTBETCTBYET CpPEIHEMY
YPOBHIO IO IIKaJe MOKa3aTesned Bwiropanus. Ilpu
9TOM, JaHHBIA MTOKAa3aTeNb y MyKYUH OBUI BEIIIE, YEM

YJK: 616.34-007.44-07-089.

Y KCHIIUH, OAHAKO pa3Indns OBLIN CTATUCTUYECKHU HE-
3HA4YMUMBI.
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Intestinal invagination is the most common form of acquired intestinal obstruction in childhood, accounting
for 70-80% of all its species and occupying the second place among emergency abdominal pathologies. The paper
presents an analysis of the diagnosis and treatment of 113 children from 2 months to 12 years old who were
admitted to the emergency surgery department of the 2nd clinic of the Samarkand State Medical Institute with a
diagnosis of intestinal invagination. The results of the study showed that ultrasound is the main and safe method
for the diagnosis of intestinal intussusception, which makes it possible to approximate the effectiveness of complex
diagnostics and is of great importance in the choice of treatment tactics.
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Husacunayus kuweunuxa seusiemcs Haubojiee yacmou opmoul npuodpemeHHoOl KUUEUHOU Henpoxooumo-
cmu 8 demckom eo3pacme, cocmasnas 70-80% om ecex ee 81006 u 3aHUMAIOWASL BMOPOE MECO CPeOU IKCMPEH-
HOU ab0oMUHANLHOU namoaoeuu. B pabome npedcmasnen ananus ouaznocmuru u ievenus 113 oemeii 6 6ospacme
om 2 mec 0o 12 nem nocmynuswux ¢ omoeienue 3xcmpennou xupypeuu 2-kaunuxu Camapkanockozo 2ocyoap-
CMBEHHO20 MEOUYUHCKO20 UHCMUMYMA ¢ OUACHO30M «UHBAZUHAYUS KuuleuHukay. Pezynbmamel uccredosanust
NOKA3aNU, YMO YIbMPA36YKOBOE UCCACO08AHUE SABNSETNCS OCHOBHBIM U 6E30NACHBIM MEMO0OM OUASHOCMUKY UH-
BacUHAYUU KUWEUHUKA, NO360NAIOWUM NPUOTUIUMb IDPHEKMUBHOCMb KOMNIEKCHOU OUASHOCMUKY U umeiowee

BAJNCHYIO 3HAYUMOCMb 6 6‘bl60p€ MAaKkmuKu 1e4erusl.

Keywords: invagination, children, diagnosis, treatment.
Knrwueswvie cnosa: UHBACUHAYUAL, z)emu, duaeHocmuKa, Jeyerue.

Beenenne. MaBarunarus kumednnka (MK) sss-
eTcsi HanbOousiee yacToit opMoil mproOpeTeHHO! KH-
IIEYHOH HEMPOXOIUMOCTH B JETCKOM BO3pacTe, CO-
cranisist 70-80% oT Bcex ee BUJOB U 3aHUMAIOIIast BTO-
poe MecTo Cpeau ypPreHTHOH — abJOMHHAIBHON
MaTOJIOTHH TOCJIe OCTpOro annenauimra [1, 2, 6].

[To naHHBIM pa3TMYHBIX ABTOPOB, TUATHOCTHYC-
CKHE OIIMOKH Ha dTarle IMePBUYHOTO 3B€HA COCTABIISIOT
34-88%, 4T0 ompenenseT Mo3Hee MOCTyIUICHHE O0JTb-
HBIX U, 0€3YCIIOBHO, YXY/IIIAeT Pe3yIIbTaTHI JIedeHus. B
JETCKUX XUPYPrHYECKUX CTAI[OHApaxX AMAarHOCTHYE-
ckpe omuOku pocturaroT mo 12-16%. JletansHOCTH
npu UK cocraBmser ot 0,5 mo 1%, nmocturas mpu
OCJIOXKHEHHBIX (popmax ot 6 1o 15 % [1, 4].

OOBEKTUBHBIEC CIIOKHOCTH JTUATHOCTUKU U Jiede-
HHs BO MHOT'OM CBSI3aHBI C HAJIMYUEM UHTEPKYPPEHT-
HBIX 3a00JIEBaHMIA, OTPAaHUYCHHOCTHIO BO3MOKHOCTEH
TPaTUIIMOHHON PEHTTCHIMArHOCTHKH, a TAKXKe coXpa-
HEHHEM pa3HOIJIACHI B BOIPOCaX BBIOOpa KOHCEpPBa-
TUBHOTO WJIM OTMEPATHBHOTO CIOCOOOB JICYCHUS U UX
cpokoB. Tak, TPaTUIIMOHHO IOKA3aHUSIMHU K OTIEPATHB-
HOMY JICUCHHIO CUHTAIOT: CPOKU OT Hadaia 3a0oieBa-
HUs 6onee 12 gacoB, Bo3pact crapiie 1 rofa u peruans
unBaruHanmu [1, 3, 5].

Hesan. CoBepuIeHCTBOBaHNE TUATHOCTHKHU U Jie-
YCHHUA MHBArnHallu KUIICYHUKA Y aeTeﬁ.

MaTtepuaj i MeTOIbI HCCIIETOBAHUS. 32 IEPHO.
¢ siHBaphb o uroib Mecdal 2018 rona B oTeneHue skc-
TpeHHOM xupypruu 2-kmHuku CamMU rocnuranusu-
poBanbl 113 nereit B Bo3pacte ot 2 Mec g0 12 jer ¢
JTMarHO30M «MHBaTrMHAIUS KAIIICYHUKAY, U3 HUX B TIPO-
1ecce KIMHNYECKOTO 00CTIeIOBaHNS JaHHBIA THATHO3
moaTBepkeH y 91. Y 22 manmeHToB npu ob6cienoBa-
aun UK Osuta nckimrouena. bonsusie netn ¢ MK cocra-
Bk 33,5% 0T 00I1ero ymcia mpoJeYeHHBIX 33 yKa-
3aHHBIA MTEPHOJ OOJBHBIX C MpHOOpeTeHHON (hopMoi
ocTpoit kumeyHoil Hermpoxoaumoctu (271). Ilo Bo3-
pacty 75% MOCTYNHUBIIUX COCTABUIIM JETH OT 3-X Me-
csues a0 1 rona. B cpoku 10 12 gacos noctymumno 16%
00mbHEIX, 10 1 cyTok — 25%, Gonee uem 50% nereit
ObUTH JTOCTaBIIEHBI B CPOKH OT 1 110 3 cyTok, u 8% -
mo3xe 3 cyrok. Komruiekc oOcienoBaHUs BKITFOYAI
cOoOp aHaAMHE3a, OCMOT, MANBIIAINS KUBOTA TIOJ Me-
JTUKAMEHTO3HBIM CHOM, MaJbIIEBOC PEKTAIFHOE UCCIIC-
JIOBaHHUE JTabopaTopHOe 00CiIeOBaHUE, PEHTTCHOTPa-
(hust, MTHEBMOUPPHUTOCKOIIHUS, YIIBTPACOHOTpADHSL.

Haubomnee yacteiMu pakTopamu B pa3BUTHH 3200-
JieBaHUS OBUIH KHUIIEUHBIE paccTpoiicTBa (31%), BBene-
HHUE B PALlMOH HOBBIX MPOAYKTOB (27%), M IIOTpenIHo-
ctu B tutanuu (24%). Ha ¢one octpoii pecimparop-
HoH nndekuun MK Boznukia y 4 (8%) nereit. Tsoxecthb

COCTOSTHHSL OONTBHBIX MIPHY MOCTYIUICHUH OI[EHIBAJIACh B
3aBHCHMOCTH OT BBIPOKECHHOCTH CHMIITOMOB TOKCH-
KO3a ¢ DKCUKO30M M THUIIOBOJIEMHUYECKOTO IIIOKa U Tie-
PUTOHEANBHBIX MPU3HAKOB. Y 26 OOJIBHBIX KOHCTATH-
POBAHO CPEIHETSKEIIOE COCTOSIHUE, ¥ 52 - Taxkenoe, 13
OOJIBHBIX JIOCTABJICHEI B KpaifHE TSHKEIIOM COCTOSIHHU.

OCHOBHBIMU KJIMHUYECKUMHU TPOSIBIICHUSIMHA TH-
MMAIHOH HJICOIEKATbHOW WHBAarMHAIIMKM SBHJIACH T.H.
KIaccudeckas Tpuaga MoHmopa:

- TOSIBTICHHE y peOCHKAa BHE3AIMHBIX MPUCTYIIOB
0ECIIOKOMCTBA CO «CBETIBIMH IIPOMEKYTKAMID) 32 CYET
UIIEMUYECKAX CXBAaTKOOOPA3HBIX O0Jeil B KHUBOTE;

- KPOBSIHUCTHIE BBIJCIICHHS M3 aHyCa B BUJE Mali-
HOBOTO KeJIe;

- ajbIIUpyeMoe 00pa3oBaHKe B OPIONIHOI 1MOJI0-
CTH.

Knuanyeckre mpu3HaKu OCIOKHEHHOTO TCUCHHS
UK nHabmonamu y OOJBHBIX CO CPOKOM TMOCTYIUICHHUS
CBBINIE 3 CyTOK — runeprepmus cebime 38°C - y 29%
OOJBHBIX, MHOTOKpPATHASI PBOTA C TIPUMECHIO JKEITIU U
SIBIICHUSI THIIOBOJIEMHYECKOTO IoKa (25%), y 24% -
MIEpPUTOHEANbHBIE CUMITOMBL. B 2 ciydasx mpu mo-
CTYIUICHHH HaOxromann (peHOMEH «POKICHUSD) MHBA-
THHATa U3 aHyca, OYeHb MTOXO0XKee Ha BBIMAJACHUE TIPS-
MOM KHIIIKH.

Ha ocHOBaHMM KJIMHHKO-WHCTPYMECHTAIBHBIX H
HHTPAOTICPAIIMOHHBIX JAHHBIX BBISBJICHBI CICAYIOIINE
Buabl MK: noas3momuoo6omounas K- 37 (42%),
cnenoobonounas —y 27 (31,5%), TOHKO-TOHKOKHIIICY-
Has — 13 (14,5%), Ttomncro-toncrokuiieuHas — 14
(12%),

B mmnarnoctuke MK mo 2012 roga ocCHOBHBIM Me-
TOJIOM UCCIICIOBaHUS ObLIIa THEBMOMPPHUTOCKOIIHS IO/
PEHTTEHOIOTHIECKUM KOHTPOJIEM.

Hauwnnas ¢ 2012 r B KauecTBe OCHOBHOT'O METO/1a
nmuarnoctukn MK BHeapena ymsTpaconorpadus. Ha
V3U BBISBISAIN KJIACCHUECKUE IXOCUMIITOMBI — CUMII-
TOM «MHUIICHI» U «IICEBIOTIOYKN», OTICAHHBIE B COOT-
BETCTBYIOIINX PYKOBOJCTBAX M SBISIOMIAECS 30JI0THIM
craumaprom Y3-auardoctuku UK [2, 4]. Kpome Toro,
Ha Y3 BO3MOXXHO BBISIBUTH JOMOJHUTEIBHBIC CUMII-
ToMbl MK: - CHMIITOM «IIMITIIOBY» - BU3yaaH3alus ro-
JIOBKW MHBAarMHATA TPU MPOJOJIEHOM CKaHUPOBAHUH H
CHMIITOM «M30BITOYHON CKJIAMYaTOCTH KHUIIKH» -
CKJIAMYaTOCTh CTCHKH HAPYXKHOT'O I[MJIMHIPA MHBArH-
HaTa. HambompIen quarHocTHaeckor HHPOPMAaTUBHO-
CTBIO XapaKTCPU30BAIUCH CHMIITOMBI «MHIICHU» -
100% u «ceBgonoukm» - 96%. Y3U B OOJIbIIMHCTBE
CIIy4aeB MmoMoraja Onpe/eIuTh BOBICUEHHBIE B CTPYK-
Typy WHBaruHata [OIIOJNHUTEIbHBIE aHATOMHYECKHE
00pa30BaHusl, ABJISIOIINECS MPUIHHON HHBATUHAIIMY —
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JUBEPTHUKYJL, TTOJHII, TUM(OY37bl. IHTpaonepannoHHO
HaJIMYKe JaHHbIX 00pa30BaHU TOTBEPIUIOCE.

OXO-npu3HaKamMu IO3JHEH CTaANH HHBAT HHAIIH
M HaJIM4YUS OCJIOKHEHUH SIBJISIIOTCS: JIOKaJIn3auusa 1ro-
JIOBKY MHBAarMHATA B JIEBOU ITOJIOBUHE OPIOIITHOMN ITOJIO-
CTH, OTCYTCTBHE KOHLIEHTPUYHOCTH IO IepudepuH,
CKOIUIEHHE JKHAKOCTH MEXKIYy CJOSMH WHBAarnHaTa,
HaJIM4ue CBO6OZ[HOFO BBITIIOTa MECKAY KHIICUHBIMH
NEeTISIMA M YBEJIMYEHHBIE Me3eHTepHalbHble JTHMM(O-
y31abl. Mccnenosanue B pexxume LIJIK no3ossier one-
HHUTB CTENEHb KM3HECIIOCOOHOCTH KUILKH.

B 3aBHCHMOCTH OT IPHUMEHEHHBIX JIE4EOHO-TAK-
THYECKHX MOJXO0JI0B Bce 00CIe0BaHHbIE OOJIBHBIE C
WK pasneneHsl Ha 2 TPYIIIHL.

Ilepeyro epynny coctaBunu 47 GONBHBIX, JICUUB-
muecst B mieproa ¢ 2008 mo 2011 rr. B manHoi# rpyrme
JIMarHOCTHKA OCHOBBIBaJIach Ha 0030pHO# P-rpadun n
ITHEBMOUPPHUIOCKONINK oA P-KoHTponeMm, a B IaHe
nedyeHus: 21 OGOJBHBIM MPOBOJMIIACH KOHCEPBATHBHAS
ITHEBMAaTHYECKasl A€3WHBArMHALMSA 110l PEHT€HKOHTPO-
JeM, a 26 IeTsM - XUpypruueckoe BMerateabersa. [1o-
cne xKoHcepBaTuBHOro pacrpsieHus UK nposogwmics
PEHIeHOJIOTHYECKUI KOHTPOJIb IMacca)ka KUIIEYHHKA
G6apuem. [IHeBMOAE3MHBArMHANMS MO PEHTI€HOCKO-
MHYECKUM KOHTPOJIEM C IIeIbI0 KOHCEPBATHBHOTO pac-
MIpaBJIeHNUs] WHBarMHaTa BBINOJNHEHA 29 OOJBHBIM C
JIABHOCTBIO 3abonieBanusi 10 12-24 wacos. [Ipu stom
YCIIEIIHOE pacTpaBieHue HHBAaruHAIMH JOCTHTHYTO Y
21 6oaBHOTO ¢ JABHOCTHIO 3a00JIeBaHus 710 1 CyTOK.

Bmopyro epynny cocraBunu 44 nanuenrta ¢ UK,
npoJedeHHble 3a nepuos ¢ 2012 mo HacTosIee BpeMs.
B naHHOH Tpymme IuMarHOCTHKAa OCHOBBIBACTCS Ha
V3U, xoHCEpBATUBHOE JIEYCHHUE BBITIONHSIACH METO-
JIOM TH/IPO3XOKOJIOHOTpauIecKor ae3nHBarMHAINN
(I'9K) 1,5% p-pom xnopuma Hatpus mnon Y3U-
koutposiem [4] - 27 (61,4%) GONbHBIX, ONIEPUPOBAHO B
nanHoi rpymme - 15 (34%) 6onpubix. 'OK mox Y31
KOHTPOJIEM C 1I€JIbI0 KOHCEPBATUBHOTO PACIIPABIICHUS
WHBarvHaTa HaMH BBIITONTHEHA 38 marueHTaM BTOPOH
TPYIIBI, TPU 3TOM yJAJIOCh PaclpaBUTh MHBAaruHatT y
27 (71%) 6ompHBIX, TpHUYeM Y 6 OOJIBHBIX C TAaBHOCTBIO
3aboneBanus cBbile 24 ygacos. [locne pacnpasneHus
WHBarnHata TakuM MeromoMm maccaxk JKKT Oapuem
MPaKTUYECKU HE TPUMEHsIEM, a poBoauM Y3 — koH-
TPOJIb B AMHAMUKE.

JleyeHue 1o AaHHOM METO/AMKE HAaYWHAEM BCEM
MOCTYNMBIIMM JETSIM MOCJIE YIbTPa3ByKOBOTO IOA-
TBEPKJICHUS HAJIMYHS MHBaruHaTa HE3aBHCHUMO OT JaB-
HOCTH 3a00JIeBaHMSA M BO3pacTa peOeHKa MpH OTCYyT-
CTBHH TIEPUTOHEATIBHBIX SBJICHUH, III0OKA U 3XOIPU3HA-
KOB TOHKOKHMIIEYHOW HWHBarMHauuu. B 1 ciydae
WMHBarvHaT OBbLJI KOHCEPBAaTHBHO paclpaBiieH, HO Ha
KOHTpoJIbHOM Y3/ oTMeueHO 00pa3oBaHKE B KUIIEY-
HHKE, B CBSI3U C YeM MPOM3BEICHA JIAIapOTOMHUSI, KOTO-
past BBISIBUJIA OPTaHUYECKYIO TPUYHHY - TIOJIUII CIICTION
kumky. OnepatuBHBIe BMemaTenscTBa npu MK BeI-
nosiHeHsb! 41 (45%) 60oNMBHBIM, U3 HUX B IEPBOM rpyIIe
—y 26 (55%), Bo BTOpOIi (OCHOBHOM) — y 15 (34%)

O0JIbHBIX. BBINOTHEHHBIE ONIepanyy: pydyHas 1e3UHBaA-
ruHauus — y 26 OOJBHBIX, pE3eKIMsl HEKPOTH3UPOBaH-
HOT'O KMILEYHHKA C HAJIO)KEHUEM aHacToMo3a - y12, pe-
3eKIUS KHILIEYHHUKA C CO3IaHUEM SHTEPOCTOMEI - 3. Op-
rannueckne npuuanHsl UK BeisBiaensr y 9 (11,8%)
Jiere.

CpaBHUTENIbHAs OLIEHKA METOJIOB JICYCHHS MHBA-
TMHAIMY KUIIEYHUKA TIOKa3aJl, YTO BHEPEHHE yIIbTpa-
coHorpaduu B tuarHocTuky u eueHue MK mossonmio
B 3HAYUTENBHO YIy4IINTh PE3YJIbTATHI JICUCHHUS:

- yIly4mmiach cBoeBpeMeHHas tuarnoctuka MK;

- YBEIMYHIIOCH KOJMUYECTBO KOHCEPBATUBHO M3JIE-
YEHHBIX OOJIbHBIX;

- COKpaTWIUCh CPETHUE CPOKH MPeOBIBaHUS 00JTb-
HOTO B CTallMOHAape;

- YMEHBIIUIIACh JIydeBast Harpy3Ka.

BriBoabl. Takum o6pazom, Y3U siBrsieTcst OCHOB-
HBIM M 0e30macHbBIM MeToaoM auarHoctuku UK, mos-
BOJISIIOIUM TIpHONN3UTE 3PPEKTHBHOCTh KOMILIEKC-
HO# muarHocTukH K 100% u nMmeroriee BaxXHyr0 3HaYH-
MOCTb B BBIOOpe TakTUKH JedeHus. Cpoku
3aboneBanns npu UK y nmeteit He SBIAIOTCS IPOTHUBO-
MOKa3aHHEM K IOIBITKE IPUMEHEHUsI KOHCEPBAaTUBHOMN
TaKTHKH JedeHus. ENMHCTBEHHBIM IPOTHBOIIOKa3a-
HUEM K MPUMEHEHHIO KOHCEPBATHBHOTO JICYCHUS-ITO
KJIMHUYECKHE TPU3HAKK MEPUTOHUTA. MeTo THApOd-
xokonoHorpaduu (I'9K) mox Y3U-koHTposem 1mo3Bo-
JSIET YCIICITHO MPOW3BECTH IE3MHBarMHAIMIO, PE3KO
CHHM3HTh KOJHMYECTBO PEHTTEHOJIOTHYECKUX HCCIIENO-
BaHWH W, TEM CaMbIM, YMEHBIIUTH OOIIYIO JIydEeBYIO
Harpy3Ky Ha MaiieHTa W TepPCOHAN, a TaKkkKe 3Ha4yH-
TEJIFHO TIOBBIIIAET MPOIEHT KOHCEPBATHBHO HM3JICUCH-
HBIX OOJIBHBIX.
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Abstract

A model of the surface layer of metal glasses is proposed. Within the framework of the model, it is shown that
the thickness of the surface layer d(1) is determined by one fundamental parameter - the molar (atomic) volume of
the element. The thickness of the surface layer d(I) of metal glasses lies from 3 to 5 nm. These thicknesses are
characteristic of pure metals from Cu to Ni. In the surface layer d(I), all equations having size-independent quan-
tities become dimensionally dependent. Size effects in the d(1) layer are determined by the entire collective of atoms
in the system (collective processes). Such “semiclassical” size effects are observed only in nanoparticles and
nanostructures. Effects in the d(I1) layer are called size effects of the first kind. Such size effects are characteristic
of any systems and are determined by the scattering of quasiparticles (electrons, phonons, etc.) at the boundaries
of the system. At h = d, the glass has a phase transition associated with reconstruction or relaxation of the surface.

AnHomayusn

Hpedfloofcena Mo0eib NOBEPXHOCMHOCO CNOA MEeMAJIUYEeCKUX CMEKOIL. B pamkax Mmooenu NnoKAasaHo, 4mo
monwuna nosepxrocmuozo cinos d(1) onpedensiemcs 0OHUM PYHOAMEHMATILHLIM NAPAMEMPOM — MOJISAPHLIM
(amommvim) 0bvemom snemenma. Tonwuna nogepxnocmuozo cios d(1) memanruveckux cmexon aexcum om 3 00
5 um. Dmu momyunsl xapakmephol 0 wucmolx memanios om CuU do Ni. B nosepxnocmuom croe d(1) sce ypas-
HEHRUs, UMernwue He3asucumvle om pasmepa 6eiudulbl CmMAaHo6AMCcsa pa3mMepPHO-3a6UCUMBIMU. Pa3M€prl€ 3gb-
gexmul 6 cnoe d(1) onpedenaromes 6cem KOLIEKMUBOM amomos 8 cucmenme (Kojiekmuenvle npoyeccol). Taxue
«KeazuKiaccuyeckuey pasmepHule dexmol HabAIOOAIOMCA MOALKO 8 HAHOYACMUYAX U HAHOCMPYKMYpax. ¢-
gexmot ¢ croe d(11) nazvisarom pazmepnvimu s¢ppexmamu | pooa. Taxue pazmephvie s¢ghpexmol xapaxmephwvl OJist
A00bIX cucmem u onpedeﬂﬂmmCﬂpacceﬂHueM Keaszuuacmuy (aﬂekmpoyoe, ¢0HOH06 u np) Ha cpanuyax cucnemal.
Ilpu h = d 6 cmekne umeemest ¢hazoswlit nepexoo, ceA3aHNbIU C PEKOHCMPYKYUEH WU PeLAKCAYUE NOBEPXHOCHIL.

Keywords: metal glass, surface layer, nanostructure, size effect, phase transition.
Kniouesvie cnosa: meranandeckoe CTEKIIO, TOBEPXHOCTHBIN CIIOH, HAHOCTPYKTYpa, pa3MepHblit addekr, pa-
30BBIi IEpexo.

BBenenue.

CB0oOOHBIH 00BEM - 3TO 00JaCTH MOHMKEHHOMH
TUTOTHOCTH, XapaKTepH3yeMble OIpeeTICHHBIM pac-
Ipe/ieieHNeM Mo pasmepaM (OT J0JIeil aTOMHOTO Jina-
METpa /10 COTEH HAHOMETPOB), 3aBHUCSIIUM OT YCIOBUI
MIOJTYYCHHUSI, COCTaBa, PeKUMa TEPMHUCCKOTO BO3ZICH-
CTBUS U psima apyrux ¢akropos [1-6]. OTo kmaccuue-
cKasi MoJiesTb cBoOoIHOTO 00BEMa [7], mpUMEHEHHAS K
METaJUIMYECKUM CTeKJaM B pabote [§8] k mMexaHM3MY
npouecca nedopmanuu crexna. CoriiacHO 3TOW Mo-
nenu, nedopManys npeacTaBisieT co0oi mporecce ce-
PHIO OTJIENTBHBIX JJOKAJIBHBIX ATOMHBIX TIPBIKKOB Ha Ba-
KaHTHBIE MecTa B 00JacTsIX C MOBBIIIEHHBIM CBOOOA-
HBIM 00BEMOM.

B amopdHOM cocTOsSHMM TBEpHOE TEN0 HMEET
00BN 00BEM H SHTPOITHIO, IIO3TOMY TIPH IIEPEX0Ie
B KPHUCTAJUIMIECKOE COCTOSHIE BEIIECTBO YIUIOTHICTCS
C BBIJICJICHHEM 3HAYHUTEIHEHOTO KOJMYECTBA TEIUIOTHI.
AmMopHas CTPyKTypa TBEpAOTO Tella TAKOBA, YTO OIIH-

*Kaiflllee OKpy>KeHHE aTOMa HeJb3s1 COMOCTaBUTh C Ka-
KOU-mubo Kpucraiorpaduueckoir cucremoi. Ilpu
OINMCAaHUH aMOP(HON CTPYKTYPBI HCXOIAT U3 MOJIEIH
CIlyJalHOH YIaKOBKH XECTKUX c(ep, KOTOPYOo MepBo-
HayaJIbHO TIPEUIOKHI Obllla MpeayokeHa Il OJHO-
KOMITIOHEHTHOM XHUAKOCTU. B 3TOI Moaenu cTpyKrypa
TeJIa OTPENEIAeTCs MyTEM MUHUMHM3AINH €T0 00beMa
[9].

MeI He Oynem yriayomsTeesi B aMmopdHoe cocTosi-
HUE, a U3I0KUM MOJEIb, T/I€ CYIIECTBEHHYIO POJIb UT-
paeT MOJSIpHBIH (aTOMHBIH) OOBEM TBEPJOro Teja,
HE3aBUCHMO OT €T0 KPUCTAJUIMYHOCTH UJIH APYTOTo CO-
CTOSIHUSL.

Onucanne Mogenu.

B pabGorax [10, 11] o6obmena mnpemioxeHHas
HaMH MOJEb NOBEPXHOCTHOIO CJ0S aTOMapHO-IJIa-
KX MeTaimioB. CXeMaTHIeCKH 3Ta MOJETb MPEACTaB-
JIeHa Ha pUCYHKe 1.
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PucyHOK 1 - Cxemamuueckoe u306pa9fceHue HOBEPXHOCMHO20 CN0A

Crnoit nge bpoitns dO = }\'éA = h/ P nnsa meran-

nmoB coctapisger ot 0,01 am go 0,1 uMm. B sToM cioe
HAYMHSIOTCSI KBAaHTOBBIE pasMepHble 3¢ ¢exTsl. K oc-
HOBHBIM KBaHTOBO Pa3MEPHBIM CTPYKTypaM OTHOCSTCS
CTPYKTYPBI C IByMEPHBIM 3JIEKTPOHHBIM I'a30M — 3TIH-
TakcuajgpHbple TUIeHKH, MII-cTpykTypbl, retepo-
CTPYKTYPHI U T.1.; CTPYKTYPHI C OTHOMEPHBIM Tra3oM —
KBAHTOBBIC HUTU WJIM HMPOBOJOKH; CTPYKTYPHI C HYJb-
MEpPHBIM Tra30M — KBAHTOBBIE TOYKH, SIIIUKH, KPHCTaI-
sutel [12]. [lnsg onpeneneHys TOIIUHBI TOBEPXHOCT-
HOTO CJIOSl pa3NUYHbIX COCMHEHUHM HaMU UCIIOIb30Ba-
Jack pa3MepHasi 3aBUCHMOCTh (DU3UUECKOTO CBOMCTBA

A(r).
Cnoii d (|) =d onmcrBaeTcs 3aBUCHMOCTBIO:
AN=Ay-(L-d/(d+r)),  do<r<d. ()
B cnoe d (I) C aTOMaMH1 YUCTBIX MCTAJIJIOB ITPO-

UCXOJIUT PEKOHCTPYKIMUSI M pellaKcalus, CBs3aHHas C
nepecTpoiikoit mosepxHoctu [13]. lns 30moTa mocto-

smnast pentetkn pasaa 0 (1) = 0.41 v u mosepxHOCTH

MepecTpanBaeTcs Ha paccTostHuH
(d (Na, =1.2/0.41~ 3) TPEX aTOMHBIX MOHO-

cioes. Pazmepusie addextsl B cioe d(1) onpenensirorest
BCEM KOJUICKTHBOM aTOMOB B CHCTEME (KOJUICKTUBHBIC
npouecchbl). Takue «KBa3UKIACCHYCSCKHE» pPa3MepHBIC
3¢ ekt HAOMIOAAOTCA TONBKO B HAHOYACTHIAX H
HaHOCTPYKTypax [14]. Yke B CBEKENPUTOTOBICHHBIX
aMOpQHBIX CIDIaBaX, MOIYYCHHBIX CBEPXOBICTPOH 3a-
KaJIKOH U3 pacIliaBa, TAKKe UIYT IPOLECChl CTPYKTYp-
HOI1 penakcalyy, BeAyne K Iepexony U3 HecTaOuiIb-
HOTO B MeTacTabuiIbHOE cocTosiHue. PenakcannoHHble
IPOLIECCHI, KOTOPBIE PE3KO YCKOPSIOTCS IIPU Harpese,
CBSI3aHBI C U3MEHEHHEM TOIIOJIOTHUECKOTO OJIMIKHEro
MOpsiZIKa B PE3YyJIbTaTe€ MEPErpyNIUpPOBKUA aTOMOB,

«BBICBOOOKACHHUEM) XapaKTEPHOTO IS aMOp(HOTrO
COCTOSIHHSI CBOOOAHOTO 00BEMa, ¢ MI3MEHEHHEM BHYT-
PEHHHX HAIPSDKCHUH U BA3KOCTH. [Ipu OoJiee BEICOKMX
TeMIIepaTypax OT)KUra HAYMHAETCS MPOLIECC KPUCTaI-
JIn3allur, paHHUC CTa U KOTOPOT o IIPOABJIAIOTCA B 06-
pa3oBaHMM HaHOKpHCTALIOB. [locie 3aBepuieHus Kpu-
CTaJUTU3AIIMH CIUIABBI IEPEXOASAT B CTAOMIIBHOE COCTO-
stHue [2].
Crnoii d (1) ommceiBaercs 3aBucuMocThIO:
A=Ay -(1—d/r), r>>d. ()
[Tapametp d cesmanc IIOBEPXHOCTHBIM HaTsKE-
HueM O GopMyIoit:
d =20v/RT. 3)
3necb G — NOBEPXHOCTHOE HATSDKEHUE MAacCHB-
HOTO 06pasua; L — o6beM oxgHoro mons; R — rasopas

nocTosiHHas; | — Temmeparypa. B [10], mokasano, uto
€ TOYHOCTBIO 710 3% BBITIOJIHACTCSA:

6=07-10"3.T,,. 4)
rae Tm — TeMIICpaTypa IUIaBJICHUA TBEPAOIO TCJIia

(K). CooTHOIIEHNE BHITIOIHAETCS ISl BCEX METAJLIOB U
JUIsl ApYyTUX KpHUCTaNIM4ecKux coequHeHuil. Ilpu

T :Tm MOJIy4HM:

d(1)=0.17-10"3v., ®)
VYpaBHeHue (5) Moka3bIBaeT, YTO TOJIIMHA TIO-
sepxnoctroro cios d (1) onpenensercs ommum pyn-
JIAMEHTAJbHBIM [APaMETPOM — MOJISIPHBIM (aTOMHBIM)
obvemom simementa (LV=M/p, M — wonspuas
Macca (r/Molb), P — IWIOTHOCTH (I/cM®)), KOTOpBIi TIe-

PUOMYECKU M3MEHSETCS B COOTBETCTBHE C TaOIUIICH
J .M. Menneneesa (puc. 2).
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Pucynok 2 — Monsprulii 06vem 8 nepuoouueckoti cucmeme

Cnoii d(Il) npoctupaercs mpumepro 10 pas-

mepa d(I1) =10d =d__, rae naunnaercs o6vemuas
o0

(aza. C aToro pazmMepa HAYMHAIOTCS pa3MEPHBIC CBOM-
ctBa. [log HaHOMaTepuanamMu MPUHITO MOHUMATh Ma-
TepHabl, OCHOBHBIC CTPYKTYPHBIC SIIEMEHTHI KOTOPBIX
HE MPEBBIIAIOT HAHOTEXHOJIOIMUECKOH rpaHuiisl ~100
HM, T10 KpaifHe# Mepe, B OTHOM HarpasiieHuH [15]. Psix
HCCIIeIOBATENIEH BBICKA3bIBAET MHEHHE, YTO BEPXHUU
npenen (MaKCHMAaNbHBIA pa3Mep D3JEMEHTOB) IS
HAaHOCTPYKTYP JOJDKEH OBITH CBSI3aH C HEKUM KPHTHIEC-
CKHM XapaKTepHBIM MapaMeTpOM: JITMHOM CBOOOIHOTO
npobera HOCUTEIICH B SBJICHHUSAX MTEPEHOCA, pa3MepaMu
JIOMECHOB/IOMEHHBIX ~ CTCHOK, JIHAMETPOM  IETJIH
O®panka-Puna 11s1 CKONBbXEHUS TUCIOKAIUA M T.I.

[14]. 3nauur, B cnoe (1) momxno GBiTE MHOTO paz-

MepHbBIX 3 (PEKTOB, CBI3aHHBIX C ONTHKON, MarHeTH3-
MOM H JIpYyTUMH (M3MYECKUMH CBOMCTBaMHU COTJIACHO
ypaerenuto (2). [Ipu h = d Ha puc. 1 nokasaH ¢ha3oBblii
MePexo, CBA3aHHBIN C PEKOHCTPYKIMEH WK peraKca-
L[ue} MOBEPXHOCTH.

ToJIUHA TOBEPXHOCTHOIO CJIOSI MeTaJLiHye-
CKHX CTEKOJI.
B pa6ore [16], koTOpBIe MBI OyZIeM pacCUNTHIBATH
W aHaJM3UPOBATh, HCIIOJH30BAJIH MHOTOKOMIIOHEHT-
HBIE CIUIaBBI, KOTOPBIE ITOJHOCTBIO aMOPGH3NPYIOTCS
NP 3aKajKe W3 KHUAKOTO COCTOSIHUS CO CKOPOCTSMHU
oxnaxzaenus ~5-10%-107 K/c. HekoTopble T0TyYeHHbIE
TaKuM 00pa3oM METAUTHYECKHE CTEKJA PacCUUTAHbI
o ¢popmyine (5) u npeacrasieHsl B Tabnuie 1.
Tabmumua 1

TOJ'IIIII/IHa MOBCPXHOCTHOI'O CJI0S1 METAJUIMICCKOTO CTCKJIA HAa OCHOBC CUCTEM La—Al-Me (Me — MCTa.]'IJ'I).

Crexiio M, r/mMoab p, T/em® d(l), am d(ll), am
LagoAl1sGes 119.0 5.6 3.6 36
LagoAlisIns 121.0 54 3.8 38
LagoAlisPbs 125.7 5.9 3.6 36
LagoAl15Sns 121.2 5.7 3.6 36
LagoAlisAgs 120.7 5.9 35 35
LagoAl1sMgs 116.5 5.5 3.6 36

ITo dopmyne (5) paccuntaeM TOJIIUHY HOBEpPX-
HoctHOTrO ciost d(I) marnranonnos. M3 tabmn. 2 cnenyer,

410 moBepxHocTHoro ciost d(l) manTanonmoB He mpe-

BBIIIATE 4- 6 HM.

Tabmuma 2
Tonumua noBepxuoctHoro ciost d(1) naHraHou0B
Me d(l), am Me d(l), am Me d(l), am
La 3.8 Sm 44 Ho 5.5
Ce 3.8 Eu 5.8 Er 5.5
Pr 4.2 Gd 53 m 5.2
Nd 4.5 Th 53 Yb 4.6
Pm 4.4 Dy 53 Lu 5.7
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O6cynnM Teneps MoTyYeHHbIe JaHHbIe. TommHa
MmoBepXHOCTHOTO ciosi d(l) MeTamMdeckux CTEKOJ
JIETKUX JIAHTAHOMIOB JIEKUT B paliOHE TOJIIIMH CaAMOT'0
YHCTOrO JIAHTAHA U OMpPeNeisIeTcs OJHUM (DyHIaMEH-
TalbHBIM ITapaMeTPOM — MOJIAPHBIM (aTOMHBIM) 00Be-

mom siementa (V=M/p, M — monspras macca
(r/monb), P— mnotHocTh (r/em®)). TTockobKy MOISIp-

Hasl Macca 3aBHCHT TOJIBKO OT COCTaBa COEIUMHEHUS U
Takas XapaKTEepPHUCTHKa, KaK «MOJIEKYyJISIpHAs Macca
METAJUIMYECKOTO CTEKJIA, JOCTaTOYHO XOPOIIO OTpa-
JKaeT CTEIICHb MeTaMop(H3Ma, a TAKIKE ABJISICTCS OTpe-
JISIISOIICH [T U3yYEHHsI COCTaBa U CTPOCHHS CTEKJIA.
OCHOBHOW BKJIaJ B 3aBUCHMOCTb TOJIIIUHBI MTOBEPX-
HocTHOTO ciost d(l) MeTammn4eckux CTEKON OT BHEII-
HUX TapaMeTpoB (TeMIiepaTtypa, JaBJIcHHUE U T.1.) BHO-
CUTB €T0 MIOTHOCTH .

CymiecTByrommas HOMEHKJIATypa, IpUHATass Mex-
JIYHAPOJHBIM COI30M TEOPETUYECKOW M MPUKIATHON

xumun [UPAC, BbIIeNSIET TPH KATETOPUH pa3Mepa 1mop

B 3aBUCHMOCTH OT UX AWaMETPa: MUKPOIOPUCTHIA < 2

HM, ME30IOpHUCTHIH 2-50 HM U MakponopucTsiil > 50
M [17].

BaxxHOH XapakTepUCTUKOH, HAIIPUMED, KPEMHUSL

(Si) siBsieTcst creneHs ero nopuctoctu P, onpenense-

Masl KaK:

P=1-pj /pg, (6)
re prk — ITIOTHOCTH mopuctoro kpemuus (I1K),

psi — INIOTHOCTb MOHOKPHUCTAJLIA.
Ecmu moacraButh ypaBHeHue (6) B ypaBHeHue (5),

TO moayuyum [18]:
d(1)ip =d(N)s /Q-P). (@)

Bynem cuutarb, 4T0 MOpUCTOCTH MeHsAETCS OT 40
1m0 90 % m mocMOTpHUM, Kak MEHSETCs TOIIIMHA II0-
BEPXHOCTHOTO CJIOS METAIUTMYECKOTO CTeKia (Tad-
auna 3).

Tabmnuma 3
TOJ'[H.[I/IH& TTOBEPXHOCTHOT'O CJIOA B 3aBUCUMOCTH OT NOPHUCTOCTU CTCKJIA
P, % 40 50 60 70 80 90
d(l), LagoAl1sGes, um 6.0 7.2 9.0 12.0 18.0 36.0
d('), LagoA|15|n5, HM 6.3 7.6 9.5 12.7 19.0 38.0

Tabnuua 3 mokaspIBaeT, YTO TOJIIIMHA ITTOBEPX-
HOCTHOTO cIliost (a, CJIeOBaTeNbHO, W CBOOOIHBIN
00beM) B 3aBHCUMOCTH OT ITOPUCTOCTH cTekia 10 90%
YBEIMYMBACTCS Ha TOPSIOK.

[Ipu HarpeBe amopdHas ¢da3a pemakcupyer kK 60-
Jlee paBHOBECHOMY COCTOsIHMIO. Paszmmuaror oOpath-
MYIO H HEOOpaTHUMYIO CTPYKTYpHYIO penakcanuto. O0-
patuMasi pelakcamnus SBISETCS HAadallbHBIM OBICTPO-
MPOTEKAIOIIAM IIPOIIECCOM, 32 KOTOPHIM CJEIyeT
Oosiee MeaIcHHAsT HeoOpaTHMas penakcaius. OopaTu-
MYIO CTPYKTYPHYIO PEJIaKCaIHIO CBS3bIBAIOT C M3MEHE-
HHEM XHMHYECKOTO OJIMKHEro mopsijika, HeoOpaTH-
MYIO — C U3BMEHEHHEM TOTOJIOTUYECKOT0 OJIVKHETO I10-
psanka. HeoOparumbiM 00pa3oMm MpH  pernakcanuu
MEHSIOTCS 00BheM (Kak clieayeT u3 Tadi. 3), a 3a HUM U
BSI3KOCTh, TU(QYy3HOHHAS TMOABHKHOCTB, OXPYIUHBaA-
HHE, 00paTIMO MOXKET M3MEHSTHCS HaBeJCHHAs Mar-
HHUTHasi aHU30TpOMNus (KaK M B KPUCTAIIAX), a TaKue
CBOMCTBa Kak Moaysb FOHTa, TEII0OEMKOCTh, KOIPIIH-
THUBHAs cuiia, TeMneparypa Kiopu, BHyTpeHHEe TpeHue
B 3aBUCHMOCTH OT COCTaBa CIIaBa MOTYT MEHATHCS U
obpatumo, u HeobpaTumMo. COOTHOIICHHE MEXIY He-
oOpaTUMOW M 00paTHMOW penakcalusMHu MoJPOoOHO
aHaIM3UPOBaoCh B padore [19].

3aki0ueHue.

B nameii Mojieny o MOBEpXHOCTHOM CJIOSI METal-
JUYECKUX CTEKOI (B OOIIEM M ISl BCEX COCTUHCHUI),
JUIsl KOTOPOH BaykHa poJIb pasJelna rpaHunsl ¢as (oco-
OGEHHO /11 HAHOCTPYKTYP), CBOOOHBINH 00BEM orpeie-
JISIET BCE IPOIECCHI, KOTOPBIE TMPOUCXOIST B ITOBEPX-
HOCTHOM CJI0s M Ha oBepxHOCcTH. [ 1006c [20] paccmart-
pUBaj MOBEPXHOCTHBIN CJION KaK FeOMETPUUYECKYIO, HE
HMMEIOIIEH TOJIIMHBI MOBEpXHOCTh. 11 TepMoauHa-
MHUKH TTOBEPXHOCTHBIN SBICHUH HCIIONB3YETCS MOXOJT
Ban-nep-Baainbca, 'yrrenreiima, PycanoBa, B KoTopom
MIOBEPXHOCTHBIN CJIOM pacCMaTpUBAETCS KaK CJIOU KO-

HeuHoM TonmuHe [21]. [To coBpeMeHHBIM IpeicTaBie-
HUsM [13] moA MOBEPXHOCTHBIM CJIOEM HOHHMAIOT
CBEPXTOHKYIO IUIEHKY, HAaXOAALIYIOCS B TEPMOANHAMHU-
YECKOM PaBHOBECUH C KPUCTAJUTMYECKON MOAJIOKKOM,
CBOMCTBa, CTPYKTYpa M COCTaB KOTOPOW OTIMYHEI OT
00bpeMHBIX. OIHaKO, BOTIPOC O TOJIIMHE ITOBEPXHOCT-
HOTO CJIOSl OCTAETCsI TTOKa OTKPBITHIM, KPOME U3JI0KEH-
HOH BBIIIIE MOJIEIH.
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