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STUDY OF THE DESTRUCTIVE ACTIVITY OF MICROORGANISMS ISOLATED FROM PLACES
CONTAMINATED WITH CHLORORGANIC PESTICIDES
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The study of the composition of microbocenoses of polluted soils, as well as soils from the territory of burial
of pesticides, is of considerable scientific interest both for monitoring the environment and for the isolation of
microorganisms resistant to high doses of toxicants. Long-term soil contamination with chlorine-containing pesti-
cides leads to the formation of microflora that is resistant to their effects, as well as capable of partial or complete
transformation of the pesticide. Microorganisms can most effectively decompose xenobiotic substances that are
foreign to the biosphere. The main approach used to intensify the process of degradation of pesticides is the intro-
duction of cultures of microorganisms into the soil - active destructors of toxicants.

Keywords: pesticides, microorganisms — destructors, degradation

Worldwide, the leading place in plant protection is
occupied by a chemical method, which reduces the
main share of potential crop losses. So far, pesticides
are the most effective tool in the fight against pests, dis-
eases and weeds [1]. Their use contributes to a signifi-
cant reduction in losses in agriculture and forestry,
woodworking and textile industries, when storing food
supplies, and allows you to dramatically increase
productivity and productivity in crop production. De-
pending on the chemical structure, pesticides emit sev-
eral large groups: organochlorine compounds; organo-
phosphorus compounds; carbamate derivatives; deriva-
tives of pyrethroids. The most dangerous group are
organochlorine pesticides (OCPs). Of the many pollu-
tants entering water bodies, persistent organochlorine
pesticides (OCPs) and polychlorinated biphenyls
(PCBs) have the highest first hazard class, since they
have the greatest negative impact on the state of hydro-
bionts. For various types of soil contamination, appro-
priate specific strains-destructors are used. It is proved
that it is advisable to isolate microorganisms resistant
to xenobiotics from soil containing high concentrations
of xenobiotics for a long time [2,3].

The intensification of industrial and agricultural
activities has led to significant pollution of the environ-
ment with toxic chemicals. The risk of exposure to pol-
lutants is related not only to direct contact with them,
but also to indirect exposure through contaminated soil
and water, and agricultural products grown. Most toxic
substances are very slow to decompose naturally and
migrate in the natural environment, causing dangerous
diseases in animals and humans [4]. For remediation of
polluted territories, biological technologies are the

most preferable due to their environmental safety, low
cost of work and sufficiently high efficiency, which has
been repeatedly demonstrated in solving various envi-
ronmental problems. Therefore, the development and
implementation of effective technologies for bioreme-
diation of soil and water contaminated with toxic chem-
ical compounds is extremely relevant. [5]

Biological methods of remediation of polluted
soils require much less cost for their application than
known non-biological technologies, which explains the
relevance of research on the development and practical
application of biotechnological methods for cleaning
soils contaminated with pesticides [6].

The purpose of the research is to study the
destructive activity of microorganisms - destructors of
pesticides.

In the scientific work, we determined the
biocompatibility of 20 strains isolated from sites
contaminated with pesticides by the Glushanov method
and studied the destructive activity of microorganisms
by seeding on the M9 culture medium.

The study of biocompatibility of microorganisms-
destructors was carried out by the method of joint
cultivation on a dense nutrient medium M9. A daily
culture grown on a liquid nutrient medium and
standardized according to the turbidity standard was
applied to the surface of a dense nutrient medium with
a bacteriological loop 3 mm in diameter. After
absorption of the drop, retreating 1-2 mm from its edge,
a drop of another test culture was applied to the surface
of the same medium in the same volume, which,
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spreading out, approximately half covered the first drop
[7.8].

The results were recorded 24 and 48 hours after
the start of incubation. When the growth of one of the
studied cultures was delayed, the relationship between
them was considered as antagonistic, and the cultures
themselves were classified as bionesompatible [9].
Cultures were considered to be biocompatible in case
of detection of complete™ fusion " of spots or increased

growth of the studied strains in the zone of joint
cultivation (mutualism, synergism, satellism). If one of
the crops in the zone of joint cultivation "goes up",
suppressing the growth of the second crop, regardless
of the sequence of their application, this option was
regarded as a weak antagonism [10].

As a result, 55 biocompatibility of microbial
strains was determined. The results are shown in
table 1.

Table 1

Biocompatibility of microbial strains

Ne Strains Biocompatible strains

1. K2 AK3, AK5, AC1, bP4, CK2, KC2, AK1

2. K3 AK3, AK5, Rhodotorula, CA’l, b1

3. AK3 ACI, BP4, CK2, KC2, AKI, Rhodotorula, 51, b2, b3
4, AKS bP4, CAI

5. ACI ChE1, CK2, KC1, KC2, AK1, Rhodotorula, CA’l, CA’3, 51, b2
6. Ch1 Rhodotorula, b1

7. bP4 Rhodotorula, B3

8. bP7 b1, b2

9. KCl1 KC2, Rhodotorula

10. KC2 Rhodotorula

11. AKI CAl

12. CAl Rhodotorula, C4°’1, CA’3, 1, B3

13. Rhodotorula Iyi

14. CA’l b1, b2

15. CA’3 b1

16. b1 b3

17. b2 b3

Figure 1 shows biocompatible strains.

=

/4
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Fig. 1. Biocompatible strains

Morphological and cultural properties of biological cultures were studied using the Gram method . The results of

the study are presented in table 2.
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Table 2

Morphological and cultural properties of biocompatible strains

Biocompatible

Morphological and cultural proper-

Ne strains The microscopic picture ties
CKI- The cell shapes are round and rod-
1 shaped, gram-negative, the colonies are
Rhodotorula .
light yellow
> | gp7-EI Cell _shapes are oval, gram-negative,
colonies are bright yellow
3 | kCI-KC2 The _cells are _rod-sha_ped, gram-
negative, the colonies are light yellow
The cell shapes are round and rod-
KClI- . .
4 Rhodotorula shaped, gram-negative, the colonies are
light yellow and orange
The cells are rod-shaped, gram-
S | CAI-b3 negative, the colonies are light yellow
6 | cAr-ca’3 The cells are rod-shaped, gram-

negative, the colonies are light yellow
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Morphological and cultural properties of biocom-
patible strains were determined, and further destructive
properties were studied.

To determine the growth of microorganisms, 3 dif-
ferent concentrations of pesticides were used: 5 mg/ ml
(10%); 15 mg/ml(30%); 25 mg/ml(50%).

In 200 ml of solid nutrient medium M9 with the
addition of 0.01% 2,3,5-triphenyl-tetrazolium chloride
(TTX), 3 pesticides of different concentrations were
added after sterilization. Daily culture of microorgan-
isms grafted into the nutrient medium with the addition

of pesticides. Cultivation of microorganisms was car-
ried out in a thermostat for 2-3 days at a temperature of
30°C. Daily growth of microorganisms was detected.
At the end of cultivation, the number of colonies over-
grown in a solid nutrient medium was considered by the
Koch method. As a result, the microorganisms showed
good growth in the nutrient medium with the addition
of 25 mg/ml of DDT (50%). The results are shown in
figure 2.

Fig. 2. Growth of microorganisms in 3 different concentrations of pesticide
A-5mg / ml; B-15mg/ml; C-25mg / ml DDT

As a result, the highest growth rate of microorganisms in the nutrient medium with the addition of 25 mg/ml
of DDT showed 2 x 10° CFU / ml. In the medium added 15 mg/ml of DDT, the number of microorganisms was
1.6 x 10% CFU / ml, and in the nutrient medium added 5 mg/ml of DDT, the number of microorganisms was 0.64

x 102 CFU / ml.

Morphological and cultural properties of growing colonies are revealed. Morphological properties of
microorganisms were determined by Gram and microscopy. The results are shown in table 3.

Table 3

Morphological and cultural characteristics of microorganisms

Ne | Strains

Morphological
characteristics

Cultural characteristics

25 mg / ml DDT, 50%

Gram negative

The surface is smooth, the shape is round,
the edges are smooth, the color is red, the

1 rod-shaped profile is uniform, the consistency is liquid,
not glossy
15 mg/ ml DDT, 30%
The surface is smooth, the shape is round,
29 Gram negative the edges are smooth, the color is red, the

the coccus shaped

profile is uniform, the consistency is liquid,
not glossy
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5mg/ml DDT, 10%

33 rod-shaped

Gram negative the edges are smooth, the color is red, the

The surface is smooth, the shape is round,

profile is uniform, the consistency is liquid,
not glossy

According to morphological and cultural
characteristics, growing microorganisms in the nutrient
medium with the addition of 25 and 5 mg/ml of DDT
were in the form of sticks, and in 15 mg/ml coccoid. All
gram is negatively colored. On the surface of a solid
nutrient medium, smooth, rounded forms grow, with
smooth edges, the color is red, the profile is uniform,
the consistency is liquid, not glossy.

In a nutrient medium with the addition of a 25
mg/ml pesticide, microorganisms showed high
destructive properties.

The conducted research shows the biodegrading
ability of microorganisms in relation to the
organochlorine pesticide DDT, which shows the
prospects of their use as agents of bioremediation of
natural objects.
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MHNPUHOUIIBI HOCTPOEHUA U METOAUKA NCIIOJIB30BAHUSA ITIPOT'PAMM YCKOPEHHOTI'O
KOHTPO.JIS1 YCBOEHMSA 3HAHU
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Kanouoam ¢pusuxo - mamemamuueckux nayx,
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Yrpauna, Odeccras ecocyoapcmeennasn axademusi
CMpOUmMenbCmea U apXumexknmypbol

2Cmapwuii npenodasamens kageopvr «Mamemamuxa,
uzuxa, acmponomusy, Yrkpauna,

OoeccKuti HAYUOHATBHBLL MOPCKOU YHUBEPCUMEem

Abstract

To activate academic work in the control of knowledge, to reduce the unnecessary time spent by the teacher
and the trainees, it is proposed to introduce pre-prepared for mass use according to the theme of the programs of
accelerated control of the training system "Trud" (PC TS "Trud"). The description, elements of the methodology
for constructing and using the PC “Trud” are given, taking into account the developed principles. To monitor the
assimilation of knowledge about vector multiplication of vectors, a transformed set of four variants of the PC
“Trud” is proposed.

AHHOTAUUA

JUis akTHBH3auK y4eOHOTO Tpyaa NMpHU KOHTPOJIE 3HAHMH, COKpAIEHHs U3JIMIIHUX 3aTpaT BPEMEHHU Iefa-
rora u 06y11aeM1)1x, npeajara€Tcsa BHEAPATH 3apaHEe MOATOTOBJICHHBIC K MACCOBOMY HUCIIOJIb30BAHUIO COTJIACHO
TeMe MPOTrpaMMBbl YCKOpEHHOTO KOHTpourst cucteMbl 00yueHms « Tpym» (ITK CO «Tpyn»). [IpuseneHo omucanue,
JJIeMEHTHl METOMUKHU moctpoeHus u ucrnons3oBanus [IK CO «Tpym» ¢ yderoM pa3paOOTaHHBIX MPHHIIUIIOB.
[pemnoxxen npeoOpa3oBaHHEIN KOMIUIEKT U3 4eThipex BapuaHToB [1IK CO «Tpym» At KOHTPOJIS YCBOSHUS 3HA-

1305071 BEKTOPHOI'O IPONU3BEACHUS BEKTOPOB.

Keywords: Mathematics, mechanics, pedagogy, accelerated control, vector.
KuioueBble ciioBa: MaremaTika, MEXaHUKa, TIeIarOTUKA, YCKOPEHHBI KOHTPOJIb, BEKTOP.

Introduction

IIporpaMMbl YCKOPEHHOTO KOHTPOJISI CHCTEMBI
obyuenuss  «Tpyn»  ycBoenuss 3Hammii  (TIK
CO «Tpyn») moxuno otnectu [1, c. 3] K cpexncrsam,
o0ecreuynBaoIMM KOHCTPYKTHBHOCTD COBEPIICHCTBO-
BaHMsl ydeOHOro mporecca. B wactHocTH, U1 pa3Bu-
THSI TO3HABATEILHON aKTUBHOCTH, OPTaHHU3AIMH CaMO-
CTOSITENBHON yueOHOH paboThl 00y4aeMbIx, obecreye-
HUS oOpaTHOH cBs3U. He sBmssick camonelnsio,
KOHTPOJb yCBOCHHUs 3HaHUH B BY3e obs3aremnen. s
Me1arora OH 4acTo CBS3aH C HEOOXOIMMOCTBIO ITPOBe-
JICHUS] MaCCOBBIX OJIHOTHITHBIX OTNEpPAIMii C KOHTPOJIb-
HBIMH Pa0OTaMH CTyJEHTOB NpH mpoBepke. Kak mpa-
BWJIO, CIIEZICTBHEM 3TOTO SIBIISTIOTCS 3HAUNTEIBHBIC 3a-
TpaThl BPEMEHHU II€Aarora B OTPHIBE OT 00ydIaeMBbIX.
[TosTOMY NOMCKH CPENCTB COKPAILCHHUS TAKUX JINIITHUX

3aTpaT mpH MPOBEPKe KOHTPOJBHBIX paboT, obecrede-
HUHM BO3MOXKHOCTEH mepepacmpeseneHus pabodero
BpeMEHM Meqarora M MO3HABATENbHON aKTUBHOCTH
CTYJICHTOB SIBIISIIOTCS aKTyalbHBIMH. B kadecTBe WH-
CTPYMEHTa aKTHUBH3allMK Y4eOHOIro mpolecca, CoKpa-
LIEHUs JIMITHKUX 3aTpaT BPEMEHH Iearora, npejasiara-
eTcsi BHEIPSATH MPOrPaMMBbl YCKOPEHHOTO KOHTPOJIS
3HaHui cuctemsl 00ydenus « Tpym» (ITIK CO «Tpyn»).

[pemtoxxen npeodpazoBanubIii komruiekT [1IK CO
«Tpy» Asst KOHTPOJISE YCBOSHHSI 3HAHUIT O BEKTOPHOM
MIPOM3BEJICHUH JIBYX BEKTOPOB. IIpuHsTHIE 0003HaYeE-
HUsI 00ECHEYMBAIOT CBSI3b C IMOHSATHEM O MOMEHTax
CHIBI, a (hopMa — BO3MOXHOCTH NPOOIEMHOTO TOJ-
xoxa B o0yueHnn. Hinke mpemioskeHo OmicaHne 3THX
MIPOrpamMM KOHTPOJIS, SIEMEHTHI METOAUKH MX TIOCTPO-
€HHS M Ha OCHOBE C(HOPMYIHMPOBAHHBIX HPUHIUIIOB,
METOJIMKH UCIIOJIb30BaHHUS.
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Arnpo6arus takoro poaa I[IK CO «Tpyn» mo =He-
KOTOPBIM TEMaM «TE€OPETHIECKON MEXaHUKI» U OJTHOH
- «BBICHIEH MaTeMaTHKW» MpoBoAWIach B psae BY-
30B Opeccorl [1-5]. TlpuBenmeH pa3paOoTaHHBIH KOM-
ekt [IK CO «Tpyn» mis KOHTpoIIs 3HAHWH BEKTOP-
HOTO TIPOHM3BEICHHS.

esan coodmIeHUs:

- natb kpatkoe onucanue [IK CO «Tpyn»;

- M3JI0’KEHHE OCHOBHBIX IPUHIUIIOB X HOCTPOE-
HHS, 3JIEMEHTOB METOMKH UCIIOJIb30BAHMS;

- NPEeAJIOXKUTh NpeoOpa3oBaHHBIA KOMIUIEKT Ba-
puantoB IIK CO «Tpyn» mo BEKTOpHOMY MpOU3BEAE-
HUIO.

I. MarepuaJjibl 1 MEeTOABI

1.1. MIporpaMMbl YyCKOPEHHOT0 KOHTPOJS CH-
creMmbl 00yueHus « Tpya», uX mpeaHasHaYeHHE

W3BecTHO, UTO KOHTPOIJIb 3HAHUH CTYACHTOB Ya-
CTO CBSI3aH C MaCCOBOH BU3YyaJIbHOU NIPOBEPKOM NPEIO-
JlaBaTtesieM OJHOTHITHBIX paboT oOyuaembix. Hapsimy
¢ 00s3aTeNbHBIMY, NIPU 3TOM, Y HeJlarora BO3HUKAIOT
«HEIPOU3BOIUTEIIBHbIE) 3aTpaThl BPEMEHHU, YHEPIHUH,
YyBCTB, - 3aTpaThl aMOPTH3alMOHHBIX (GoHI0B [1-5].
AHaIIOTHYHO U Yy 00y9JaeMBbIX.

Jnis cokpamieHusl TaKUX 3aTpaTr, yHU(DUKAIH
KOHTpOJIsL, He aBIsttomerocs B CO «Tpym» camorensio,
AKTUBHU3AIMHA TO3HABATEIHHON aKTHBHOCTH MOTYT CIIY-
*kuthb [TK CO «Tpyn».

IIporpammoit  yckopennoro kontpoins B CO
«Tpyn» Ha3pIBalOT OJIAaHK WM HaOop OnaHkoB (Opo-
HIIOpY-TIPOTpaMMy) CTIELHAIbHONW (GOPMBI U COAepIKa-
HUS C TEKCTOM, BKJIFOUAIOIINM YCIIOBHE H IIepEeUeHb OT-
BETOB C KOJAMHU W MO3BOJISIOIIUM IIOJyYUTh OLIEHKY
YPOBHS 3HaHMH, a TaKKe MPOU3BECTH YCKOPEHHYIO
MPOBEPKY BBIMOIHEHHBIX 10 [IK paboT ¢ momorisio
KOHTpOJHpyonmx Mamua DBM u 6e3 Hux, Moaenu-
Pys, IPH 3TOM, TIPOIIECC TIPOBEPKHU PEIICHUH (OTBETOB
Ha Bompocsl) npenogasareneM [ 1-5]. OTBeTsI ¢ KogaMu
MOMEIIAIOTCS B OJHY HJIM HECKOJBbKO Tabmum. O0BEM
KOHTPOJIMPYEMOU TEMBI HIIH 3aJa49H, s KOTOPO# co-
craBisiercs 1K, MOxeT OBITh AOCTATOYHO OOJNBIINM,
TaK Kak, MpakTHYeCcKH, pa3Mepsl O1ankoB [1K Beibupa-
I0TCSL U3 COO0OpaKeHUH ya00CTBa.

[IK CO «Tpyn» nperHa3HauEHBI:

a) JUI YCKOPEHHsI Ipoliecca IpOBEPKH;

0) IS COKpaIIeHHUs HETPOU3BOIUTEIHHBIX 3aTPaT
yueOHOro mpolecca;

B) JUIsl COKPALLEHUS] BpEMEHHU KOHTPOJIS U BbIsIBJIE-
HUS OOIIMX HESICHBIX 00YYaIOLINMCS BOTIPOCOB;

T') JUIsl pallMOHAJILHOTO IepepacnpeiesieHns y4ueo-
HOTO BPEMEHU NPH PYKOBOJCTBE U KOHTPOJIE B MOJIb3Y
PYKOBOJICTBa y4EOHOM TPYJIOM;

1) JUTS CO3TAaHMUS DIIEMEHTOB MaTePHaIHLHOTO U Me-
TOIMYECKOT0 00ecIeueHus], Pa3BUTHS M 3aKPEIUICHUS
MO3HABATEIFHOW aKTHBHOCTH 00y9YaeMBIX Ha ayAUTOP-
HBIX 3aHATUSAX M MIPH CAMOCTOSATEIFHOM 3aKPEIUICHUT
3HAHUH.

1.2. OcHoBHble npuHnMnbl nocrpoenus K
CO «Tpyn»

K ocnoBsbiM mpuninunaMm noctpoerus IIK CO
«Tpyn» oTHeceM clieAyIOIIKe:

- npuHOMN oTcyTCTBH Ha Onankax [1K 3aBenomo
HeBepHOH MHpopManuy;

- npunimn copmetienus B [1K 3agay u oTBeTOB;

- IPUHIN KOAUPOBKH HHPOPMALINH;

- IPUHIUN pa30neHns 00BEeMHBIX 3a/IaHUH U pe-
IICHUH Ha KOHTPOJIMPYEMBIE B KOJAaX YaCTH;

- MIPUHITUI COYETaHUs KOHTPOJHMPYIOUIEH u 00y-
garomen Gyuknuii [1, c. 7; 4].

Bo Bpemst pabotsi ¢ roboii [1K, ycrnoBue 3ananuii
JIOJDKHO OBITH B Tosie 3peHms. ObecneueHue, Kpome
KOHTPOJHUPYIOIICH, Takke oOydJaroiei (GyHKIUU J0-
cruraetcs copepxkanueM u popmoit [IK CO «Tpyn».
Hanpumep, Bce OTBETBI MOTYT OBITH TAKMMH, YTO HX
YTeHUE OYJIET YTCHUEM MPABUIBHBIX YTBEPKICHUI MO
HU3y4aeMOl AUCLHUILIMHE.

II. Pe3yabTarsl

2.1. Orinuus IIK CO «Tpya»

[Mpuanuner noctpoenus [IK CO «Tpyny», uzmno-
XKEHHbIE B II. 1.2, BecbMa 00IMe U IPUMEHUMBI B Pa3-
HBIX YU4EOHBIX IUCHUIUTHHAX. B OTIIMYME OT M3BECTHBIX
¢bopm MatepuanoB i koHTpons 3Hanuwii [IK CO
«Tpyn» B Buae Opourtopsl-nporpamMmsl [1] ¢ xogamu
MO3BOJISIFOT MOJIEIUPOBATh IPOLECC MPOBEPKU pellie-
HUH 3a7a4, MMOJIOXKEHHH TEOPHH 3HAYUTEIIHHOTO 00b-
eMa. DTO TOCTUraeTcs BBIJICICHUEM OCHOBHBIX 3TAIlOB
MpOBepKH, MocTpoeHusi coorBercTByrommux [IK CO
«Tpyn» Ha 3Tare U MOCIEAYIOMETO HX 00bEANHEHUS.
KonupoBanue 0TBETOB MOXKHO NMPOBOINTH, HAIIPHMED,
mudpaMu, 3aIMCHIBACMBIMU PSIIOM C HUMH 3apaHee
WJIN, HETIOCPEACTBEHHO, TIEPE]] MACCOBBIM HCIIOJIb30BaA-
HueM komiuiekta [IK CO «Tpyn». [Tpumensts [IK CO
«Tpyn» MOXHO TpU TEKyIIeM WIH HTOTOBOM KOH-
TpoOJIe, a TaK K€ NPH OpPraHU3aluU CAMOCTOSTEIHHOMN
paboThl 00yYaeMBbIX.

2.2. Meroauka wucnoab3oBanus IIK CO
«Tpyn»

[pu ucnonezoBanmu [1K, kaxmpiii oO0ydaeMbIi
MIOJTy4aeT COOTBETCTBYIOIIME T€ME KOHTPOJS ONaHKH
(Opomropy) ¢ mporpaMMamu. Bpems paboTsl ycTaHaB-
JIMBAETCS OMBITHBIM ITyTEM, HOPMHPYETCSI M cO00IIa-
ercst 00y4aemMbIM. BapprupoBanneM KonmdecTBa BOIpo-
COB, 3a71a4, TIOJTHOTHI 33aHUsI ¥ €TO CIOXKHOCTH MOXKET
OBITH TOCTUTHYT TpeOyeMblil ypoBeHb KOHTpous. Ilo-
clle OKOHYaHMA pabOTHl HAJ 3aJaHMSIMHU, COJIEpKaIlH-
mucs B [1K, oOyuaembie BMecTe C MOJTHBIMU OTBETaMH,
pEIIeHUSIMA TIPEIOCTABIIIOT 3alFCaHHBIE B CTPOKY
WJTH CTOJIOET] (CTONOIIBI) B COOTBETCTBYIOIIEM MOPSIKE
BOIPOCOB (ITYHKTOB) KOJIbI OTBETOB K penieHusiM. Oue-
BHJHO, YTO B 3THX YCIIOBHUSX MPOBEPKA BHIIOTHEHHBIX
1o ITK pabot MoxeT OBITh OCyIIeCTBIIEHa TPAJAUIHOH-
HBIM IIYTE€M HJIH ITyTE€M BH3YaJIbHOI CBEPKH KOJIOB OT-
BETOB C UMEIOIIUMHUCS ITAJOHAMHU - IPENOoJaBaTeIeM,
11a00paHTOM, 00y4aeMbIMH, a TAKXKe C MOMOIIBIO KOH-
TPONUPYIOMHKX MamuH 1 DBM.

B xagectBe mpumepa, mpuBeIeM HpeoOpa3oBaH-
HBIH, C YY€TOM WH3JI0)KEHHOT0, KOMIUICKT BapHaH-
toB [IK CO «Tpyn» ycBoeHHs 3HaHHI 110 Teme: «Bek-
TOpHOE Tpom3BeeHue». Hapsaay ¢ apyrumu, 31a Tema
Ba)KHA B MH)KEHEPHOM o0Opa3oBaHuH [6].

2.3. McxonHblii BApHAHT NPOrPaMMbl YCKOPeH-
HOro koHTpoasa CO «Tpyn» nmo Teme: «BexkTopHoe
NPON3BE/ICHN )

Touku A(xy; Va; z4) 1 B(xg; yg; Zg) pacmoino-
’KEHbI Ha TTapaJUIeNieNuIIe ie co cTopoHamu &, b, ¢, (Puc.
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1.). Bextop ¥ = 04 - panuyc-BeKTOp TOUYKHU A, ABIS-
IoIIEeiCsS HaYajoM ISl BEKTOpa F,F 11 AB. Yron -

—_—
yroia Mexay BeKkTopoM AB M TOJOXUTEIbHBIM
HanpasieHueM ocu OY.

TpeOyetcs BeImoTHATS 3aaanus 1 — 10 u 3anmcath
0 TIOPSIIKY BOTIPOCOB COOTBETCTBYIOIIHME KOZBI Ipa-
BHJIBHBIX OTBETOB.

UwncnoBele mapaMeTpsl B3ATh U3 TaOmumpl 1 co-
TJIACHO BapHAHTY.

Tab6muma 1
IMapamerpbl A1s ucxoanoro sapuanta K
Bapuant |f| d a b c
| 8/ A 60° 1 6 10 INE]

Bagauudg

1. TIpowmsBecTu HEOOXOIUMBIC BEIYUCICHHS H 3a-
IHCaTh PagUyC-BEKTOp T = 04 s KOODPIHHATHOU
dopme: ¥ = {x,4; ya; Za};

2. Bobruucisisi COOTBETCTBYIOIIME MPOSKIHH, 3a-
micats F B KOOpJMHATHOU (opme: F = {Fx, E, FZ} ;

3. CoCTaBUTh OINMpPEACIUTENb JUIS BBIYHCICHHS
BeKTOpa M: = T xF:

4, BBIYUCINTH BEKTOPHOE MPOU3BEICHHE
#xF =™ u sanucatb pe3yibTaT B KOOPIHHATHOU
dopme: ﬁZ{mx, my, mz};

5. 3ammcarh NPOEKIHMIO M, BEKTOpa Ml Ha OCh

Oz;

6. 3ammcare NpoeKIMIO M, BEKTOpA m Ha och
Oy;

7. 3ammcaTh OPOEKIHUIO MM, BEKTOpa M HA OCh
Ox;

8. Brruuciuts mmuHy (MOLYIb |71L|) BEKTOPHOTO
NPOU3BENEHNS N, MPEANONaras NapamMeTphl 3aaH-
HBIMH B COOTBETCTBYIOIIMX €MHUIIAX H3MEPCHUS;

9. BBIYKMCIIHTS U 3aIIUCATH B YKA3aHHOM IIOPSIIKE

HampaBJIAIOIINEC KOCHUHYCBI BCKTOpa ﬁ:
{cosa ;cosB; cosy}, rme cosa = %; cosB =
l%yl; cosy = %; a = 4(m,0x); f = 4(m,0y); y =
4(m, 0z);

10. TlocTpouTh CXeMy PACTIONIOKEHHS BEKTOPA T,
HCIOJIb3Ys €r0 IPOEKLUU Ha OCU KOOPJUHAT.
YkazaHus
1. BexTopHOE NpOU3BEACHNUE HANUTH 110

T Tk
popmyne: ¥xF =[x, y, z4;
F, E, F

2. OtBeTsI K BapraHTy | oTOOpaskeHbI Ha
(Puc. 5.).

Puc. 1. Ucxoonvui sapuanm I1K.

2.4. Bapnanrt I1K ¢ npoTHBONO0/10KHBIM BEKTO-
pom

Touku A(Xy; Va; Za) v B(Xg; yg; Zg) pacmoio-
’KEHBI Ha TTapauTeIIeITUIIe/Ie CO CTOPOHaMH &, b, ¢, (Puc.
2.). Bektop ¥ = 04 - panuyc-BeKTOp TOUYKHU A, ABIS-
IOIIECS HaYaIoOM ISl BEKTOpa F F 11 4B. Vron -

yrol MeEXIy BEKTOPOM AB W INOIOKUTEIbHBIM
HarnpasienueM ocu OY.

Tpebyetcs BoimoaHUTS 3a1anus 1 — 10 u 3amucatb
0 TIOPSIKY BOIPOCOB COOTBETCTBYIOIIME KOABI Ipa-
BWJIBHBIX OTBETOB.

YucnoBele apaMeTpsl B3ATh M3 TAOMUIBI 2 CO-
[JIaCHO BapUaHTY.

Tab6muma 2
ITapametpsl qis I1K ¢ npoTuBONO0/I0KHBIM BEKTOPOM
Bapuant |ﬁ| d a b c
8
I /3 60° 1 6 10 43
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Bamauusg

1. Bsbrumcisis COOTBETCTBYIOIIKE MPOCKIIHMH, 3a-
mucatsb F B KOOPAWHATHOU (opme:

F= {Fx'Fy'Fz};

2. TlpomsBecTn HEOOXOAUMBIC BEIYHCICHUS U 3a-
IucaTh PpajUyc-BeKTOp T = 04 s KOOPAUHATHOM
dopme: ¥ = {x4; ya; za}:

3. BbuMCINTH BEKTOPHOE MPOU3BEICHHE
#xF =™ u sanucath pe3yabTaT B KOOPJIMHATHOMN
dopwme: m ={m,, m,, m,};

4. BpMUCIHTE UIHHY (MOLYIb |71L|) BEKTOpHOTO
IpousBe/icHMs M, Hpejnojaras IapaMeTphbl 3aaH-
HBIMHU B COOTBETCTBYIOIIUX CAMHUIAX H3MCPCHUS,

5. CocraBUTh ONpEAETUTETHh ISl BBHIYHCICHUS
BeKTOpa M: = T xF:

6. 3amucarh NPOEKIHMIO M, BEKTOpa M HA OCh
Oz,

11
7. 3amucarh IPOEKLHIO M, BEKTOpa m Ha och

Oy;
8. 3amucaTh NPOEKUHMIO T, BEKTOpPa NI Ha OCh

Ox;

9. BbIYMCIUTE 1 3amTMcaTh B YKa3aHHOM MOPSIKE

HAIPaBISFOIIINE KOCHHYCBI BEKTOpAmM:
m

{cosa ;cosB; cosy}, rme cosa = ﬁ; cosp =
m

my, mg,

—, cosy = —; a = 4(m, 0x);

i COSY = a = 4(m, 0x);

B = 4(m,0y);y = 4(m, 0z);
10.I1ocTpouTh cXeMy paclooKeHHs BeKTopa 1,
HCTIONB3Ys €ro MPOSKIIUH HAa OCH KOOPIMHAT.
YVkazaunus
1. BekTopHOE MPOU3BEACHUE HAUTH IO

|t Tk
bopmyne: FxF =[x, y, z4;
F. F, E

2. Ortgertsl k BapuanTty Il oToOpaxens! Ha
(Puc. 5.).

Puc. 2. Bapuanm IIK ¢ npomugononoicHbim 6eKmopoM.

2.5. Bapuant IIK ¢ m3MeHEHHBIMH napaMert-
pamu

Touku A(Xs; Va3 Za) U B(xg; yg; zg) pacmoio-
JKEHBI Ha IIapaJUIeNieNuIIe ie Co CTOpoHamH &, b, ¢, (Puc.
3.).

sBJIsroIencs HauaioM Juist Bektopa F, F 1T AB. Yron

Bektop 7 = 04 — paamyc-BeKTOp TOUKH A,

( - YTOIl MEXIy BEKTOPOM "AB U 1OnOXHTEIBHBIM
HanpasieHuem ocu OY.

TpeOyetcs BeimoHUTS 3aanus 1 — 10 u 3anucath
IO TIOPSIIKY BOTIPOCOB COOTBETCTBYIOMIME KOZBI Ipa-
BUJIbHBIX OTBETOB.

UYncnoBele mapaMeTpsl B3sTh M3 TaOIMIBI 3 co-
TJIACHO BapHAHTY.

Tabmuma 3
Bapuant 1K ¢ u13MeHeHHBIMU IapaMeTPaMu
Bapuant |f’| 7 d a b c
Il 8 30° 1 5
3agaHus 4. BpUUCINTH BEKTOPHOE MIpOU3BeEICHUE

- —_—
1. Haiitu mpoexmyu BekTopa 7 = OA Ha ocH KO-
OopaAvHAT W 3anrcaTb 3TOT BEKTOP B KOOp]lI/IHaTHOﬁ

= .
dopme: ¥ = {x4; Va5 z4};
2. BBIUHCIASA COOTBETCTBYIOIIME MMPOCKIHH, 3a-

_
nucats F B KoOpaIMHATHOH (opMe:

F={F,F,E}

3. CocTaBuTh ONpEEIUTeNs I BLIYUCICHHSL
BekTopa m: = T x F;

- — o
rxXxF =m u 3anucath pe3ysibTaT B KOOPJWHATHOH
dbopme: m ={mx, my, mz};

5. 3amucaTh NPOEKIMIO M, BEKTOpPa ML HAa OCh

Ox;

6. 3ar[1/1caTL HpOGKL[I/IIO my BeKTOpa ﬁ Ha OChb
Oy;

7. 3anmcarh NpOEKIMIO M, BEKTOpa M HAa OCh
Oz;
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8. BeuMCINTE IIUMHY (MOLYINb |1|) BekTOpHOTO
NPOUM3BEIEHHs M, MpeAnonaras NapameTphl 3aaH-
HBIMH B COOTBETCTBYIOIUX €JMHUIIAX U3MEPEHUS;

9. TlocTpoMThL CXeMy PacIoNOKEHUs BEKTOpA TN,
UCIIOJIb3YSl €r0 MPOESKIMU Ha OCH KOOP/MHAT;

10. BeIuucnuTh ¥ 3anucath B yKa3aHHOM HOPSAKE

Vkaszanusg
1. BekTopHOE NMPOU3BEACHUC HAWTH I10

|t Tk
bopmyne: FxF =[x, y, z4;
F. F, E

2. Ortsertsl k BapuanTty Il oro6paxxeHs! Ha

HAIPAaBJIAIOIINE KOCHHYCBI BEKTOpAm: (Puc. 5.)
{cosa ;cosB; cosy}, rme cosa = I%(I; cosp =
my. —Mz.  _ .
=t COS); i @ z&(ﬁ', Ox);
B = 4(m,0y);y = 4(m, 0z).
z F
i
B
] i — =
r=04;, m=7rxF-=
C
= {mx; m,y,; mz}- ?
:' ‘:
p, b

Puc. 3. Bapuanm ¢ usmenenuviMu napamempamu.

2.6. Bapuanr IIK ¢ u3ameHéHHbIMM apaMeT-
PaMH U MPOTHBOIMOJI0KHBIM BEKTOPOM

Touxku A(Xy; Va; 24) v B(xg; yg; Zg) pacmoio-
JKEHBl Ha TMapajuIeNenuiese co CTopoHamu a, b, C,
(Puc. 4.). Bextop ¥ = 04 - pannyc-BEeKTOp TOYKHU A,
sBIsOLIeiics HauagoM uis Bektopa F, F 11 AB. Yron

(0 - YTOIl MEXIy BEKTOPOM "AB U 1OnoXuTeIbHBIM
HanpasieHuem ocu OY.

TpebyeTcs BoinoaHuTh 3a1anus 1 — 10 u 3amucartsb
0 TIOPSIIKY BOTIPOCOB COOTBETCTBYIOMIME KOZBI Ipa-
BUJIBHBIX OTBETOB.

UwucnoBele TapaMeTpsl B3ATh U3 TAOMUIBI 4 CO-
IJIACHO BapHaHTYy.

Tabmuma 4
Bapuant IIK ¢ u3MeHeHHBIMH NAPAMETPAMH H MPOTHBOMOJIOKHBIM BEKTOPOM
Bapuant |f"| 7 d a b
v 8 30° 1 5 4
3amanus 7. 3amucath IPOEKUMIO M, BEKTOpa 71 Ha OCh
1. Bbruuciss COOTBETCTBYIONIME MPOEKIMH, 3a-  Qy;
mucath F B KOOpAMHATHOU (opMme: 8. 3ammcaTh IIPOEKUMIO M, BEKTOpa M Ha OCh
Oz;

F={F,F,F};

2. Haiitu npoekuuu BekTopa I = 04 na ocu Ko-
OpIMHAT W 3allMCcaTh JTOT BEKTOP B KOOPAMHATHOU
(1)0pMe:7 = {Xa; Ya; Za};

3. BbluMCIMTh ~ BEKTODHOE  IPOHM3BEICHHE
7xF =M u 3anucath pesyibTaT B KOOPAMHATHOlM
dopwme: m ={m,, m,, m,};

4. BbuucauTh 1uHy (MOIyIb |71]) BexTOpHOTO
NpOU3BENEHUs. M, Npeinosiaras NapamMeTphl 3ajaH-
HBIMH B COOTBETCTBYIOLIMX €AUHULIAX U3MEPEHHS;

5. CocraBurh ONpEIENUTENb JsS BBIYUCICHHSL
BEKTOpa M: = ¥xF;

6. 3anmcaTh MPOEKLHIO M, BEKTOpPA MM Ha OCh
Ox;

9. TlocTpouTh CXEMY PacIOOKEHHUs BEKTOpa M,
HCIIOJNB3YS €r0 MPOEKIIUY Ha OCH KOOPMHAT;
10. Beruucnure 1 3anucath B yKa3aHHOM MOPSAKE

HapaBJIAIOLINE KOCHMHYCBI BEKTOpa M.
m

{cosa ;cosB; cosy}, rme cosa = ﬁ; cosB =

my, _ mgz, _

—= cosy = —, a = 4(m, 0x);

i €OV T 4(m, 0x);

B = 4(m,0y);y = 4(m, 0z).
Vkaszanusg
1. BekTopHOE NMPOU3BEACHUC HAWTH IO

|7k
bopmyne: ¥ X F = |x, ya  za|;
E. F, F
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2. Orsertsl kK BapuanTy [V oToOpa)keHb! Ha

(Puc. 5.).
i —=
Z F
!
R —
= . — =
¢ T=04 m=7rxF=
— . _9
= {mx, m_,, mz} i
R J -
4 %
» b
X 4 |
Puc. 4. Bapuanm IIK ¢ uzmeneHnviMu napamempamu u npomueonoLoONCHbIM 86EKIMOPOM.
2.7. Oternl k Bapuantam |-V IIK no Teme: «BekTopHoe npou3BeaeHue»
E | Cimet [ 2 Ormer F Ormer [ 2 | Omet
L x -\..‘ |‘ -"l.
" {-id-ﬂ 1} ' ! 15{4«14 1}
——=i =i T = . L ] 4 —-—— = T =
~63 YEER ~EE ~63 Es &3
18| 1643 .”"| [0:2: 447 ) E P 7| i
19 | [ 12 E 4 7| 4
. u (F5:4) (-4 -70)
[z0] e . [12 [4 |
{:ﬂ: -ﬁ: m} [16: —16+73:4]) [0 1:4] [- 18 1643 - 4]
El (13 [ EJ
i 4 &7 1 T &
[4_ ..._u] {-'6_5' 7 -u'ﬁ_s] (163 -1k 4 [—#: —4/3.0)
22| [4: 44T 0) .“'| [~16vT; 16 —4) |6 (L Ry [ 30 | #WBE
= im - et
ioq kK i o1k O T To7 K|
4_ 5 3 EY 4'.'3.| 0 1 4 0 1 43
V3 — d ot 4 4VV 0 |
i 00 | 455 ° Y ®
— - ;
4

VY pacmmaw

Puc.5. Omeemvt k sapuanmam | - IV IIK CO «Tpyo» no meme: « Ymuoorcenue gekmopay.
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BeiBoabI

Omnwit moctpoenwust U npuMenenus [TK CO «Tpya»
MMEI MECTO TI0 PSAAY TEM TEOPETHIECKON MEXaHUKH [ 1-
5], BBICcHIEHi MaTeMaTWKH. AmnpoOarys MpoXoawia, B

YaCTHOCTH, B HAYYHO-METOJUYECKHX JOKJIAJax.
Hampumep B~ MOCKOBCKOM  rOCYAapCTBEHHOM
yauBepcurere (MockBa, 1973) Ha 3acemaHuu

cemuHapa nojg pykoBoactBoM E.H. bepeskuna, a
TaKke B BBICTYIUICHHAX npu Kadeape BbIciieit
MaTeMaTHKH U TeopeTtudeckoil mexanuku OBAKOJIY
(Onecca, 1982-1987), cosemannu [3], koH(QEpEHIUH
[4]. Utoru pabotei ¢ [IK CO «Tpyn» ybenumu aBTopoB
B IOJIOKUTEIBHON POJIM UX MOCTPOEHHS M METOOUKH
UX UCIIONIBb30BaHMs.
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Abstract

The article presents the results of the study, which allow identifying risk groups for depressive disorders
among this group of patients, taking into account types of family relationship, and timely provide medical, psy-
chological and psycho-correctional assistance to parents and children, predict depressive disorders at the earliest
stages of its formation. In the prevention of depressive disorders, an important role belongs to the educational
value of the family in the formation of a harmoniously developed personality.

AHHOTANNSA

B ZlaHHOﬁ CTAaTbC paCCMATPUBAIOTCA PE3YJIbTAThHI UCCICAOBAHUS, KOTOPLIC MTO3BOJIAIOT BLIABUTHL JTUYHOCTHBIC
0COOEHHOCTH MOAPOCTKOB € ACIIPECCUBHBIMU paCCTpOﬁCTBaMH 1 CBOCBPEMEHHO OKa3bIBATb MEUKO-IICUXOJIOTU-
YCCKYIO M IICUXOKOPPEKIHUOHHYIO ITOMOIIb POAUTEIAM U ACTAM, IIPOTHO3UPOBATH PA3BUTHE HeﬂpeCCHBHOfI maTo-
JIOTHH Ha CaMBIX PaHHUX dTanax e€ popMupoBaHusi. B mpodumakTike MOIpOCTKOBIX ACMPECCUBHBIX COCTOSHUHN
BayXHas POJIb NIPUHAIJICKUT BOCIIMTATCIIBHOMY 3HAYCHUIO CEMbBU U CEMEWHBIX B3aMMOOTHOIIIEHUH B CbOpMHpOBa-
HUU TapPMOHUYHO Pa3BUTON JTUYHOCTH.

Keywords: family; adolescent; personal characteristic; emotional disorders; depressive disorders.
KiroueBble ciioBa: CCMb4; NOAPOCTKU; JUIHOCTHBIC OCO6GHHOCTI/I; OMOIMOHAJIbHbIC paCCTpOﬁCTBa; Acnpec-
cui.
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Introduction. In recent decades, depression has
become a leading practical health problem, ranking sec-
ond only to cardiovascular pathology as the main cause
of disability [1]. The features of depressive disorders in
the adolescent population are the atypical clinical man-
ifestations, the erased news of classical symptoms, the
prevalence of vegetative pathology. According to sci-
entific data of foreign researchers, only 30% of children
and adolescents with the depressive onset of the disease
were consulted by a psychiatrist at the first depression;
the rest of the long period was observed by neurolo-
gists, pediatricians, and other narrow specialists [8].
But even in the case of initial treatment of psychiatrists,
the diagnosis of depressive pathology was established
only in 26% of cases, more often verified as behavioral
disorders, adaptation disorders, and adaptive reactions
[2]. Difficulties in the timely diagnosis of depressive
symptoms are associated with the psychological char-
acteristics of puberty [3]. In the transitional age, there
is an increase in depressive disorders against the back-
ground of ideas of their inferiority and dysmorphopho-
bic inclusions with a penchant for asocial behavior,
timely undiagnosed due to dysfunctional emotional mi-
croclimate in the family and the lack of understanding
between children and parents [9]. In their research,
Russian and foreign psychiatrists conduct a correlation
of depressive disorders with deviant and delinquent
forms behaviors, socialized behavioral disorders [4, 6].
Adolescent depression is one of the most complex med-
ical problems due to severe social consequences, which
include early alcoholism, teenage suicides, violence,
drug addiction, and behavioral deviations [7,11]. Ado-
lescent depression is primarily associated with high su-
icidal risk and destructive behaviors [5,10,12].

Aim of the research: To study the clinical aspects
of the personality traits of adolescents with behavioral
disorders and depressive disorders to optimize diagnos-
tic and medical-psychological care.

Material and Methods: 86 adolescents aged 15
to 19 with behavioral disorders and depressive disor-
ders were targeted for the study. Adolescents with di-
agnostic criteria for socialized behavior disorder under
ICD-10-F91.2 were selected as a group. A structured
personality questionnaire, developed by the Depart-
ment of Psychiatry in conjunction with clinical and so-
cial psychologists, contained a list of psychological
tests-issues to identify risk factors for the formation of
depression pathology, taking into account the personal-
ity characteristics of adolescents. The Olson-Partner
Family Cohesion and Flexibility Survey was used to di-
agnose the parameters of the family system. Zung Self-
Rating Depression assessment scale most accurately
measured adolescent depressive symptoms, and Spiel-
berger-Hanin's personality and reactive anxiety ques-
tionnaire were used to identify anxiety levels. A diag-
nostic questionnaire A.E Lichko was used to determine
the personality characteristics of adolescents.

Results and discussion: as a result of psycholog-
ical testing, it was found that 45% of the adolescents
surveyed grew up in a single-parent family, 25% in a
socially disadvantaged family, and 30% of those stud-
ied were brought up in full-fledged well-off families

with both parents. In 37% of adolescents found heredi-
tary burden in the form of chronic alcoholism and men-
tal pathology in parents and relatives. In socially disad-
vantaged families there was a preponderance of conflict
relations, low standards of moral behavior in the family
and poor living conditions. In dysfunctional families
with a destructive type of parenting, 43% of adoles-
cents studied determined a tendency to asocial behavior
with petty offenses and hedonistic tendencies. Behav-
ioral disorders of an asocial nature were found in 28%
of the surveyed adolescents from so-called "prosper-
ous" families, brought up in full-fledged families with
good material wealth, but growing in conditions of
complete emotional alienation with violation of inter-
personal relationships with parents. The diagnosis of
the Family System Cohesion and Flexibility Scale re-
vealed the largest number of families with the wrong
extreme type of upbringing, which led to a disruption
of the family system, the emergence of a crisis in the
interpersonal relationships. 70% of teenagers brought
up in conditions of emotional deprivation and lack of
attention and love on the part of parents were revealed.
Analysis of the ambivalent type of family relationships
determined complete alienation between family mem-
bers, which provoked the formation of depressive dis-
orders in adolescents and the development of accented
personality traits. Conflicting relationships in destruc-
tive families caused changes in the affective sphere of
intelligence, formed a negative perception of the envi-
ronment. In the course of careful collection of anam-
nestic information, the influence of incorrect forms of
education and control in the parent family, on the for-
mation of deviating behaviors has been established. Ac-
cording to the classification of A.E. Lichko, we have
identified the following forms of parenting and control
in families: hypoprotection, dominating hyperprotec-
tion, condoning hyperprotection, emotional rejection,
increased moral responsibility. According to our study,
adolescents were most likely to be brought up in fami-
lies with hypoprotection (46%) and emotional rejection
(25.5%). and pandering (10%), as well as where the
child was subject to increased moral responsibility
(4.5%). (46% of cases) in families there was an indif-
ferent attitude to the child, lack of control of the behav-
ior of the teenager, there was a lack of attention and true
interest of parents to the affairs of their child, his wor-
ries, hobbies. Hidden hypoprotection was characterized
by formal control over the behavior and life of the teen-
ager, and the style of education of the teenager was
completely left to himself and the surrounding social
environment, where he fell under the influence of older
and older and prone to early alcoholization and anes-
thesia. Dominant hyperprotection (14% of cases) was
found when excessive care was detected, petty control
of every step of the adolescent, constant supervision
and supervision, leading to the development of feelings
of insecurity in the child. At the same time, there were
constant prohibitions, restrictions of the child's sphere
of activity, his independence. The wrong upbringing of
the type of "idol of the family" characterized by exces-
sive patronage, pampering of a teenager, the fulfillment
of any of his desires and whims, we have included in
the category of pandering hyperprotection (10% of
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cases). The child was not only relieved of any difficul-
ties and unpleasant duties but also constantly admired
his successes and talents, sometimes even insignificant
abilities were given super value on the part of parents
and relatives. Teenagers from an early age were in-
stilled that they were the best, gifted, talented, formed
a desire for leadership and perfectionism. In emotional
rejection (25.5% of cases) teenagers considered them-
selves unnecessary in the family, a burden in the life of
parents. This was particularly felt in families where
younger brothers or sisters were born, with more atten-
tion and care. As an extreme version of emotional re-
jection revealed education of the type of "hedgehog
mittens" with physical and cruel punishments or psy-
chological violence. Increased moral responsibility (4.5
percent of cases) could be said in families where par-
ents had too much hope for their child's future, suc-
cesses, and abilities. At the same time, they partly tried
to realize in the child their own, not realized dreams,
imposed their opinion, limited independence, the right
to choose, demanded from the teenager the desire for
perfection and success. In the process of incorrect styles
of parenting formed accented personality traits in ado-
lescents, which in the future can transform into a patho-
logical personality disorder. With the help of the diag-
nostic questionnaire A.E Lichko were identified the fol-
lowing types of accentuations of character: hysteroid
personality type met in 9 patients (10%), psychasthenic
personality type in 22 patients (25.5%), emotional-la-
bial type was identified in 46 % of cases (40 surveyed),
epileptoid type in 12 patients (14%), in 4.5% of cases
was identified unstable personality type. unstable emo-
tional background, rapid change of affective reactions,
long-term fixation of negative situations and memories
from the past. Moderate depressive disorder on the
Zung Self-Rating Depression assessment scale was
found in 6 patients with hysteroid personality type who
sought to recognize themselves as the best among
peers, leadership, and perfectionism. Hysteroid accents
were characterized by excessively bright appearance,
vulgarity, deceit, demonstrativeness, and theatricality.
In the structure of unstable personalities to the fore
were particularly vivid signs of affective and emotional
lability, combined with pronounced impulsiveness, a
penchant for asocial acts, and sometimes deviations in
the field of attraction impossibility to create warm
friendships with peers. Psychoasthenic personality type
was found in 22 (25.5%) adolescents developed mod-
erate-severe depression with a predominance of anxi-
ety-phobic disorders. Teenagers with psychasthenic
traits were subject to doubts, fears, obsessive memo-
ries, episodes of unmotivated anxiety, problem of so-
cial contacts, isolation, and indecision. Among all the
surveyed were 46 boys and 40 girls. In boys, mild de-
pression was detected in 80% of cases and 17% of cases
- moderate depression. In girls, moderate depression is
defined on the Zung Self-Rating Depression assess-
ment scale in 83% of cases, and mild depression - in
29% of the study. Clinical manifestations of depressive
pathology were accompanied by anything, de-
spondency, decreased mood, feelings of irrelevance
and worthlessness, low self-esteem. According to par-

ents, 70 percent of cases showed significant deteriora-
tion in interpersonal relationships in the family, a de-
cline in school performance and attendance. A study of
the severity of affective disorders on the Zung Self-Rat-
ing Depression assessment scale revealed the presence
of mild depressive disorder in 71% of patients, in 29%
of cases - moderate depressive disorder. The clinical
picture of depressive pathology was manifested by
worsening sleep and lack of appetite, behavioral
changes, conflict of relationships with teachers and
peers, isolation from parents and isolation. The Spiel-
berger-Hanin anxiety study found that moderate anxi-
ety was found in 56% of adolescents, 27% of those sur-
veyed - without clinically significant anxiety and 16%
of adolescents - had severe anxiety. Depending on the
prevalence of depression symptoms, all patients were
divided into three groups: with dysphoria depression -
32.5% (n'28), anxiety depression - 45.3% (n'39),
masked depression - 22% (n'19). Dysphoria depression
was found in 80% of cases in boys, a masked form of
depression was detected only in girls. In patients with
anxiety depression anxiety was observed throughout
the day with an increase in the evening, in the absence
of understanding on the part of relatives in 3 patients
formed a sense of fear and despair. In the clinical pic-
ture of dysphoria, depression established addictive
forms of behavior: petty theft, escapes from home, va-
grancy, tobacco smoking, drinking alcohol. Behavioral
disorders of deviant and delinquent type were more
common in patients with dysphoria and anxiety depres-
sion, who splashed negative emotions on the surround-
ing people, reflecting the internal psycho-emotional
state. Teenagers were inclined to blame their failures
and problems of others, in their opinion, the threat and
aggression come from the outside world. As a result of
the distorted attitude, they showed negative emotions,
like resentment, fear, anxiety, not corresponding to the
real reality. Teenage girls with masked depression pro-
jected unknowingly negative emotions into the inner
world and created preconditions for the development of
somatic symptoms and the formation of eating disor-
ders. Addictive behavior, arising from the background
of emotional disorders, in 85% of cases was reported in
boys, girls were characterized by the occurrence of dis-
satisfaction with their body and with long-term persis-
tence of depressive symptoms developed eating disor-
ders in the form of anorexia and restrictive eating dis-
orders with adherence to debilitating diets. The clinic
of anorexia nervosa was limited to the symptoms of the
initial period, among emotional disorders were noted:
affective excitability, anxiety, fear, emotional lability.
In patients with masked depression, testing showed
anxiety and anxiety, anxiety from feelings of lack of
loved ones and sympathetic relationships. Against the
background of depressive disorders, patients signifi-
cantly decreased school performance (80%), reluctance
to continue their studies (40%), there were conflicts
with peers (60%), escape from home, alcohol abuse.
Conclusion: Thus, the study has determined that
the styles of improper parenting in dysfunctional fami-
lies contribute to the development of labile, epileptic
and psychasthenic accentuation of the personality of
adolescents with high levels of personal and situational



18

Annali d’Italia Ne7/2020

anxiety with a tendency to develop depressive symp-
toms. Adolescents with behavioral disorders are more
likely to have mild depressive disorders and moderate
depression. Depressive disorders affect all aspects of
the personality and, depending on the severity and form
of depression, lead to disadaptation in society. In most
cases, boys are diagnosed with dysphoria depression,
accompanied by leaving home, joining asocial compa-
nies, alcohol abuse, and psychoactive substances, and
girls are more likely to be diagnosed with anxiety and
masked depression of moderate severity. Girls were
characterized by the occurrence of an eating disorder
against the background of affective disorders. Given
that depressive disorders occur with behavioral disor-
ders affecting social and educational adaptation, it is
necessary to more differentiated treatment and rehabil-
itation assistance to adolescent patients. The results al-
low us to conduct an effective course of treatment of
depressive disorders and to make a differentiated
choice of the method of psychotherapeutic influence to
correct behavioral disorders taking into account person-
ality traits.
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Abstract

Changes in hemodynamics depend on the value of resistive loads: with an increase in the value of additional
respiratory resistance, hemodynamic shifts increase. Conditioned reflex training minimizes hemodynamic
changes, which indicates the optimization of the adaptation process.

Keywords: hemodynamics, additional respiratory resistance, conditioned respiratory reflex

Nowadays, people are increasingly finding them-
selves in conditions associated with increased re-
sistance to the respiratory act. The mechanical load on
the ventilator apparatus also increases while working in
protective respirators, during deep-sea descents, etc. In-
creased resistance to breathing is also characteristic of

many common forms of pathology of the lungs and air-
ways - bronchial asthma, chronic bronchitis, etc. [1].
Hence, the growth of studies devoted to the analysis of
the laws and mechanisms of the reactions of the respir-
atory apparatus to the action of this factor; less attention
is paid in this regard to reactions from the circulatory
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system, although many authors [2] emphasize that both
respiration and blood circulation are links in a single
gas transmission system of the body.

The aim of this work was to study the hemody-
namic shifts that occur when using different values of
additional breathing resistance both before and after
special training (the formation of a conditioned respir-
atory reflex).

The studies were conducted on people of both
sexes in the amount of 55 people, aged 18 to 44 years,
practically healthy. As external resistance to breathing,
we used different values of resistive (aerodynamic,
non-threshold) loads in gradations: 40%, 60%, 70%,
80% of the maximum intraoral pressure (Pmmax), with
the predominant loading of the inspiratory phase; loads
were presented to patients using a device that allowed
for smooth and silent adjustment of the passage section
of the respiratory canal at a considerable distance from
the subject. A total of 764 studies were conducted, of
which 122 were carried out in the framework of the un-
conditioned reflex technique and 642 - in the condi-
tioned reflex method. The functional state of patients
was assessed using the original information-diagnostic
system [3], which made it possible to parameterize be-
havioral, psychological, psychophysiological, respira-
tory (ventilatory and motor output), gas, hemodynamic,
energetic, skin-galvanic reactions, conditioned reflex
and other indicators of adaptive activity. Since the level
of diastolic blood pressure was the most labile compo-
nent of systemic blood pressure (BP) during the imple-
mentation of inspiratory resistive loads, the original
method [4] of continuous recording of diastolic blood
pressure was used. The data obtained are statistically
reliable.

According to our data, both before and after the
formation of the conditioned respiratory reflex, the fact
of an increase in pulse pressure is clearly manifested,
primarily due to a decrease in diastolic pressure and a
less significant increase in systolic. Responses from the
heart rhythm to additional breathing resistance are
mixed. Most of the subjects (63%) noted changes in the
form of a decrease in heart rate (HR) at small and me-
dium loads and an increase at submaximal and maxi-
mum. Some of the subjects (14%) showed a continuous
increase in heart rate with a stepwise increase in load.

Finally, in the remaining subjects (23%), we were
unable to unambiguously characterize the dynamics of
the heart rhythm due to the uncertainty of the parameter
shifts. As for the volumetric indicators of hemodynam-
ics, their changes can be assessed more unambiguously
- there was an increase in the volume of the heart and
the minute volume of blood flow with a nonlinear de-
pendence on the magnitude of the load. With a slight
increase in the total peripheral vascular resistance at the
minimum load, then a rather pronounced decrease in
vascular resistance was noted, especially at the sub-
maximal - maximum gradation of the load. The auto-
nomic regulation of the heart changed significantly (the
Kerdo vegetative index): from the predominance of va-
gotonic influences at low and medium values of addi-
tional resistance to the prevalence of sympathetic tone
at high loads. After training, these shifts are signifi-
cantly minimized, which indicates the possibility of us-
ing the conditioned respiratory reflex in medical and
training processes.

According to relatively few published data, the re-
actions of the cardiovascular system to additional res-
piratory resistance are mixed. Heart activity should be
stimulated as a result of an increase in oxygen demand
with an increase in energy expenditure on the work of
the respiratory muscles, in the form of increased 10C,
heart rate, systolic pressure and myocardial oxygen
consumption. In addition, an increase in differences in
intrathoracic pressure can lead to an increase in venous
return of blood, which is facilitated by increased con-
tractions of the diaphragm, which puts pressure on the
abdominal organs. A rather complex relationship be-
tween the magnitude of the resistive load, the heart rate
and the nature of the vegetative supply of the heart con-
firms the point of view that external respiratory re-
sistance mediates hemodynamic changes through a net-
work of complex neuro-reflex mechanisms [5]. The
data obtained on the multiparametric optimization of
the functional state of the subjects after conditioned re-
flex training allow us to use our model - the conditioned
respiratory reflex to external respiration resistance, as a
training and therapeutic tool.

An increase in the intensity of additional respira-
tion resistance specifically changes blood circulation
parameters: diastolic blood pressure decreases with a
slight increase in systolic blood pressure, the volume of
the heart and 10C increases with ambiguous heart rate
dynamics; peripheral vascular resistance decreases,
which is accompanied by the inversion of the VIC from
the region of negative values to positive. The depend-
ence of most of the studied indicators on the value of
resistive loads is non-linear: the greatest changes in the
symptoms were noted at the submaximal level - maxi-
mum gradations of resistance with insignificant dynam-
ics in the range of minimum and average gradations.
When the conditioned respiratory reflex to external re-
sistance to breathing was realized, hemodynamic shifts
were minimized at similar loads, indicating the optimi-
zation of the adaptation process.
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Abstract

Injuries of the ureters can lead to extremely serious consequences, such as the formation of urinary flow,
infiltrates and fistulas, the development of peritonitis, purulent forms of pyelonephritis, sepsis, renal failure and
even death. Although there have been some reports about using Boari flap for prolonged urethral defects, the
question of the possibility of replacing the ureter with a bladder flap to its upper third remains quite unclear at
present. We present a unique clinical observation of the reconstruction of the lower and middle thirds of the ureter
with the bladder flap.

Ureteral reconstruction with Boari flap is an effective option of ureteral reconstruction, even in patients with
prolonged ureteral defects. The presented modification of the ureter replacement with a tubularized bladder flap
allows creating a flap of optimal length and width due to the initial cutting of the widest flap with its subsequent
formation by doing multiple transverse incisions.

AHHOTAUUA

HOBpe)K}IEHI/IS[ MOYE€TOYHHUKOB MOT'YT IPUBECTU K KpaﬁHe TSXKCJIBIM ITOCIICACTBHUAM, TAKUM KaK (1)OpMI/IpOBa-
HHE MOYEBBIX 3aT€KOB, MH(UIBTPATOB U CBHILEH, pa3BUTHE MEPUTOHKMTA, THOMHBIX (GopM mueroHedpura, cer-
CHCa, IOYEYHOH HEJOCTATOYHOCTH H Jayke K CMEPTH. XOTS B JINTEpaType NPUCYTCTBYIOT OTAEIbHBIE COOOIICHHS
00 HCIOJIB30BaHUU onepannun Boari Ipu MPOTAKCHHBIX YPETEPAJIbHBIX ,ue(beKTax, B HAcCcTOANIIEC BPEMS OCTACTCA
a0COJIIOTHO HESICHBIM BOIIPOC O BO3MOXKHOCTH 3aMCHICHUS MOYCTOYHHKA ITY3bIPHBIM JIOCKYTOM OO €ro BerHefI
TPCTH. M1 NpeACTaBJIIeM PEAKOC KIMHUYCCKOC HaGJ‘IIOIICHI/Ie PEKOHCTPYKI MU HIOKHEH 1 cpe,uHei/i TPETU MOYC-
TOYHHMKA 34 CUET TKAaHEH MOYEBOTO ITy3bIpA.

Boccranosnenne Mo4eTOUHNKA C TIOMOIIBIO onepanu boapu siBisiercst 3 pekTuBHOM onuueil yperepaib-
HOM PEKOHCTPYKIHHU AK€ y MAUCHTOB C NPOTS)KCHHBIMU I[e(l)eKTaMI/I MOYCTOYHHKA. Hpe,HCTaBJIeHHaH MOZII/I(l)I/I-
Kanus 3aMEIICHHUA MOYCTOYHUKA Ty6yII$[pI/I3PIpOBaHHI)IM ITY3BIPHBIM JIOCKYTOM ITO3BOJISACT CO3J1aTh JIOCKYT OIITU-
MaJIbHOM JJIMHBI U ITAPUHBI 38 CUCT MEPBOHAYAIIBHOTO BRIKpANBAHUA MAKCUMAJIBHO IIIUPOKOI0 JIOCKYTa € €ro Io-
cienyromuM (GopMHUpPOBAHUEM 32 CUET MHOYKECTBEHHBIX IMOTIEPEUHBIX HAJIPE30B

Keywords: ureteral reconstruction, tubular bladder flap, Boari operation
Kunrouesble cjioBa: yperepaabHas peKOHCTPYKIHSA, TYOYIIPHBII JIOCKYT MOUEBOTO ITy3bIpsi, oriepartust Boari
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Beenenne. Xupypruueckasi peKOHCTPYKIUS MO-
YETOYHMKA /10 HACTOSIIET0 BPEMEHU OCTAETCS OJHOMN
n3 Hamboliee Ba)KHBIX MPOOJIEM COBPEMEHHOH ypoIIo-
TUA. DTO CBA3aHO C BBICOKOH cdepoil yperepanbHOH
TpaBMBbI IPU THHEKOJIOTMUECKOH, TPOKTOIOIMUECKOH U
BacKYJISIPHOW XUPYPTHH, a TAKXKE C ATPOTCHHBIMH IIPO-
GneMamu 1ocJe SHI0CKONNYECKON WITH OTKPBITOH ypo-
noruyeckor xupypruu [1,2]. Haubonee wacto ypere-
pajibHas TpaBMa BCTpeYaeTcsl NPU I'MHEKOJIOTHYECKON
xupypruu (0,1%-1,5% npu onepanusax mo moBoay 100-
pOKaueCTBEHHOH MAaTOJOTUH U OKONOo 5% B cioydae XH-
PYPru4eckoro BMeIaTeIbCcTBa, CBI3aHHOTO C OHKOJIO-
rUYecKuMu puauHamMu) [3-5]. HykHO Taxke yIuThI-
BaTb, 9TO MIMPOKOE pacmpocTpaHeHHE
JarapOCKONMYECKUX TPOIEAYpP BEChbMa HETaTUBHO
CKa3aJ0Ch Ha YaCTOTE TPaBMBI MOYETOYHHKOB [6].

[ToBpexneHnss MOYETOYHHKOB MOTYT NIPUBECTH K
KpaifHe TSDKENBIM IOCIEACTBUSM, TAKUM Kak (HOpMH-
pOBaHHE MOYEBBIX 3aTEKOB, HHOUIBTPATOB U CBUIICH,
pa3BHUTHE IEPUTOHNUTA, THOMHBIX (popM nuenoHeppuTa,
cercuca, IOYEYHOM HENOCTaTOYHOCTH U Jaxe K
cMmeptH [7]. Bee 3T GaKkTOphI CYIIECTBEHHO 3aTPy/I-
HSIOT BO3MOXKHOCTh YpEeTepalbHON PEKOHCTPYKIHH U
3a4acTyl0 3aCTaBILSIIOT HCIOJIB30BaTh MHOTO3TAITHBIC
oneparmu. Ente oxHO# 113 mpoOiieM siBisieTcst TOT (akT,
YTO ypeTepalibHbIe CTPUKTYPHl WIH Ae(EKTHl OYeHb
CJIO’KHO BOCCTaHOBHTb 32 CUET KAKUX-THOO BHIOB pac-
MIUPSIOMNX [UIACTHK, TaK KaK JUIl XOPOILIero GpyHKIH-
OHAJIBHOTO pe3ynbTaTa TpeOyeTcs paJnKalbHOe Hcce-
YeHue Bcel pyOLOBOH TKaHM B 30HE IOPAXKEHHOTO
yuyacTka MoueTouHHKa. Hy»HO Takke y4uThIBaTh Ma-
JIBIA TUaMEeTp 3TOTO MOJIOTO TPyOUaToro opraHa u cia-
60e KpoBocHaOkeHUe ero cTeHku. [loaTomy mpu mpo-
TSOKEHHBIX YpeTepaibHbIX Ae(eKTax 3a4acTyro MPUXo-
quTca TmpuOeratb K HEOPIKTOMHM HMIM K TaKUM
CIIOKHBIM M ONACHBIM BH/AM PEKOHCTPYKLHUH, KakK
TpaHCypeTepo-ypeTepoaHacToOMO3, 3aMeIlIeHHe Mode-
TOYHMKA TOHKOW KHIIKOH WIIM ayTOTpaHCIUIAHTAaIWs
nouky [8,9]. 3amenieHre MOYETOYHUKA C TOMOIIIBIO
MHTEPIO3NIN aNNEHINKCa, CIU3UCTONW IIEKH WIN
JIOCKyTa OpIOMIMHBI HE MOJTYYWIN 3HAYUTEIHLHOTO pac-
NPOCTPaHEHHs U BBIMOJHAIOTCS Kpaite pexako [10-12].

B cBs3u ¢ aTMM Hambonee BaKHOE 3HAUCHHE B
BOCCTAaHOBJICHUH MOUYETOYHHKOB IPHOOPETAIOT XUPYP-
THYECKHE METOIUKHU, KOTOPhIE BKIIOUAIOT UCIIOIb30Ba-
HHE COOCTBEHHBIX TKaHEH MaIMeHTa, COAEpKaIInx
yporenuii [13]. TyOynsipHBIE JTOCKYTBI MOYEBOTO ITy-
3pipst (omeparusi Boari) sisisitoTcs Hanbosee ajieKBar-
HBIMHM BapHaHTaMH TaKOH XUPYpPrUYECKOH CTpaTeruu
[14-16]. D10 cBA3aHO C eTUHBIM AMOPHOHATIBHBIM TPO-

HCXOXJICHUEM U CXOACTBOM MOP(OIOTHIECKOTO CTPO-
€HMSI MOYETOYHUKOB M MOYEBOTO ITy3bIPS, a TAKXKE C
COXpaHCHHEM aHaTOMO-(pyHKIMOHAIBHOM IIEITOCTHO-
CTH MOYEBBIX MyTEH.

XoTs B JHUTEpaType NPHUCYTCTBYIOT OTAEIBHBIC
coobmieHnst 00 MCIONB30BaHUH omeparuu Boari mpu
MIPOTSDKEHHBIX ypeTepalibHbIX Ae()eKTax, B HACTOAIIEEe
BpeMsi OCTaeTcst aOCOJIIOTHO HESCHBIM BOIPOC O BO3-
MOKHOCTH 3aMEIleHUs] MOUETOYHHKA ITy3bIpHBIM JIOC-
KYTOM JIO €T0 BepXHel TpeTu. MBI IpeaCTaBIsieM pel-
KO€ KIMHUYECKOe HaOII0eHNEe PEKOHCTPYKIIMU HUXK-
HEU U CpEJHEH TPeTH MOYETOYHMKA 3a CYET TKAHEH
MOUYEBOTO ITy3BIPSL.

Kiannnuyeckoe unadaiogenne. Ilammenrtka I1. 29
net B anperne 2018 roma mepeHecna JamapocKOIHYe-
CKYIO aJHEKCIKTOMHUIO CJIEBA TI0 TOBOJY KHCTOMBI SIU-
HHUKa, KOTOpas OCJIOKHWJIACh HHTPAOTICPAIIMOHHBIM
KpPOBOTCUCHHEM. B CBs3M ¢ 3TMM ObUIa BBINOTHEHA
KOHBEpCHS JIAapOCKOIMUYECKOW OIepaluu B OTKPHI-
Tylo. B mocneomnepaniioHHOM nNepuoje y HMalUeHTKH
OTME4YeHBI 00U B JICBOH MOJIOBHHE KUBOTA U B TOSC-
HUYHOM 00JacTH, a TakKe MOBBIIICHUE TeMIIepaTyphl
tena 10 38-39°C. IIpu MJIKT o6Hapy»xkeHa TpaBma Jjie-
BOT'0 MOYETOYHHKA HA TPAHHIIE €r0 CPEAHEH 1 HIDKHEH
TpeTu ¢ GopMUpOBaHHEM OOIMpPHONW ypuHOMBI (Pmc
1). JarnHOE OCNIOKHEHHE HOCITYKUIIO OKa3aHHEM K yp-
TEHTHOM XMPYPrUUYECKOH onepanuu — PEBU3UU JIEBOU
MIOYKH, HE(PPOCTOMHM ¥ JPEHUPOBAHMIO 3a0PIOIINH-
HOTO IIPOCTPAHCTBA, KOTOPast ObLIa BBIITOTHEHA OTKPBI-
TBIM IIyT€M B YpOJIOTHYECKOM CTallHOHape MO0 MECTy
KHUTEIbCTBA.

UYepes mecTb MecsIeB MAIMeHTKa ObUIa HalpaB-
JIHa B Hally KIMHUKY JJIS PELIeHHs BOIpPOca O BO3-
MOKHOCTH XHUPYPIHYECKONH PEKOHCTPYKIIMHA MOUYEBBIX
nyteir cnesa. [loBropnas MIKT npomeMoHCTpUpO-
BaJla, 4TO IO CPABHEHMIO C MPEABIIYIINM 00Cie0Ba-
HHEM OTMEYaeTCsl yBEIWIEHHE 30HBI PYOILIOBBIX M3Me-
HEHHUH JIEBOr0 MOYETOYHHKA — OT YPOBHSI €r0 cpeaHei
TpeTH 10 YpoBHs BepxHel TpeTH (Puc 2). OyHKIms jte-
BOM ITOYKHM COXpaHEeHa 3a cueT HepocToMbl. B mpaBom
SIMYHUKE UMeeTcs Kucta 38x26 mm. MoueBoil my3bIpb
UMeeT HopMalibHyto (opMy. Ero emkocts nocruraer
500 mu. [TannenTka MounTcst 6 pa3 B CyTKH 0e3 3aTpy-
JaHeHuil. I[Tpu ypoarHaMU4ecKOM UCCIEN0BAaHUY TIPU3-
HAKOB THUIEPAKTHBHOCTH MOYEBOTO Iy3BIPSI HE BBISB-
neHo. OCcTaTOYHON MOYM HET. YUHUTHIBAs BBIIICTIPE]-
CTaBJICHHBIC JaHHBbIC, OBUIO TPHHATO pEIIEHHE O
BBINOJIHEHNH CYOTOTaJIbHOM ypeTepalbHONH peKoHC-
TPYKIMH 3a CHeT TyOyJsIpH30BAaHHOTO JIOCKYTa MOYe-
BOTO ITy3BIpSL.
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Puc 1.
MJIKT nayuenmxu ¢ mpasmotui cpedHel mpemu 1e6020 MOYEMOYHUKA U HONbUUOU 3aOPIOUWUHHOU YPUHOMOU.
Cacummanvuas (a) u pponmanvhas (6) pekOHCMPYKYUsL NPEOCMABIAIOM YPUHOMY 1€6020 3A0PIOUUHHO20 NPO-
CMPpAnCcmed. 6 - Ca2ummaibhas PeKOHCMPYKYUs OeEMOHCIMPUPYEn YPOBEHb HOBPENCOCHUSL 16020 MOYEHOYHUKA

Puc 2. MIIKT (a) u pempoepaonas ypemeponuenocpagus (b) npedcmagnaiom oe@exm MOUemoyHuKa Ha yposHe
e2o cpeoneti mpemu. 6 — ppoumanvras MIAKT pexoncmpykyus uepes 6 mecsayes nocie Hepocmomuu u OpeHu-
POBAHUSL YPUHOMBI OEMOHCIMPUPY e HOPMATbHbII 1L MOYEIMOUHUK MONbKO HA YPOBHE €20 GepXHell mpemu.

BonbHas onepuposana 01.11.2018. B nonoxxenun
Ha cIMHE, J-00pa3HbIM pa3pe3oM oT cuMdusa 10 60Ko-
BOM 001aCTH KUBOTA, Yepe3 TMaxXOBYIO 00JIaCTh BBITIOJ-
HEH JIOCTYTI K JIEBOMY 3a0pIOIMIMHHOMY IIPOCTPAHCTBY.
JleBbIif MOYETOYHUK BBIEJICH U3 MOIIHBIX PYOLOBBIX
CpalleHHi ¢ OONBIINMH TEXHHYECKUMH TPYIHOCTAMH.
B cpenneit Tpetu, A0 rpaHUIBl C BEpXHEH TPEThIO OH
MIPEACTaBJICH COEIUHNUTEIBHOTKAHHBIM TskeM. B 00-
JIaCTH BEPXHEH TPETH BBIIIOJIHEHO NepeceyeHre Moye-
TOYHMKAa Ha YPOBHE BH3YaJIBbHO IKHM3HECIIOCOOHOM
TKaHH. [Ipy U3MepeHnn NPOTSHKEHHOCTH 1eeKTa Mo-
YEeTOYHNKA 0OHAPY’KEHO, YTO OHA COCTaBIISIET 0KOJI0 20
cM.

Jlanee mpoBeseHa MOOHMIM3AaLUsI MOYEBOTO ITy-
3BIpsl, B YACTHOCTH €T0 BEPXYIIKH, IPaBOil OOKOBOH 1
neBoi 3anmHe-00koBOH cTeHkH. [IpaByio O0KOBYIO
CTEHKY MOYEBOTO ITy3bIpsi B O0JIACTH YCJIOBHOH Bep-
XYIIKX JIOCKYTa B3sUIM Ha yJCP)KUBAOLINE JIUTATypHI.

30Ha HaAYalbHOM YacTH JIOCKyTa 00O3HAueHa elle
IBYMS JeprKaJKaMH, PAacCTOSHHE MEXAY KOTOPBIMHU
COCTaBJIIIO HE OKOJIO 2,5 cM. Mo4eBO# Iy3bIph BCKPHIT
MEXAY IIy3bIPHON U JIOCKYTHBIMHU Aepxkaykamu. [laiee
BBITIOJTHEHO PacCeYeHHEe MOYEBOTO ITy3BIPS OT JIOCKYT-
HBIX JIEPXKAJIOK MOJ YIJIOM 459 5o ero JaTepaibHOU
CTEHKHM C OJHOW CTOPOHbI M BEpXHeJaTepajbHOMN
CTeHKH — ¢ ipyroi. [Tpu 3ToM chopMupoBaH Tpamnerm-
€BUIHBIN JIOCKYT C IIMPOKUM OCHOBAHHUEM, KOTOPBIH
OBUT HATSHYT W OTBeleH Hapyxy. OOHapyXeHO, YTo
JUIMHBI TY3BIPHOT'O JIOCKYTa HEAOCTATOYHO ISl HAJO-
JKEHUSI aHACTOMO3a C BEPXHEU TPETbI0 MOYETOUYHHKA.
[poTsokeHHOCTh JedeKTa COCTAaBISET OKOJIO 2 CM.
OcyIecTBIeHa MOMBITKA MOOWIN3AIIAN TIOYKH, OJTHAKO
MOIIIHBIE PYOLIOBBIE CPALICHUS HE MTO3BOJIUIN 3HAYH-
TETBHO COKPATHTh IWACTa3 MEXIY JIOCKYTOM M MOdYe-
TOYHUKOM. 17 yBEIMUYCHHS JUIMHBI JOCKYTa HOXKHH-
aMH TIPOW3BENCHBl 4 HErTyOOKHX TIOMEePEYHBIX
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Hajape3a ¢ KaXIOW ero cTopoHsl ¢ mHTepBaigoM 10-15
MM u otctyns Ha 10 MM ot ero ocHoBanus (Puc 3).
JlaHHBIIT MaHEBP MO3BOIMI YBEIWIHUTH JITUHY JIOCKYTa
Ha 3 cM. B mucranpHO# yacTH mMy3BIPHOTO JIOCKYTa CO-
3/1aH MOICIM3UCTHIA TOHHENb mnHOM oT 1,0 cM, gepe3
KOTOPBIH MTPOBEICH MOYETOYHHK U (PUKCHPOBAH K CIIH-
3HMCTOI JIOCKyTa OJHUM Y3JIOBBIM IIBOM. B MoueTou-
HUK YCTaHOBJICH CTeHT. [laiee Hajo)XeHbI JBa IIBa
MEXY aJBEHTHLIHAIBHBIM CII0eM OOKOBBIX OBEPXHO-
CTell MOYCTOYHHMKA M BCEMH CIJIOSMH CTEHKH ITy3bIp-
HOTO JIOCKYTa B 00JIaCTH BXO’K/ICHHS MOYETOYHHKA B
TOJICTIM3UCTHI TOHHENb. BpinonHeHa TyOyssipu3anus
HAYaJbHOTO OT/ENA ITy3BIPHOTO JIocKyTa. [locie aToro
OCYILIECTBIICHA OTIOIHUTEIbHAS (PUKcaIus mepenHei
TTOBEPXHOCTH MOYETOYHHKA K JIOCKYTY ABYMS IIBAMH,
3aXBaTHIBAIOIIAMH TOJNBKO €TI0 aJBEeHTHIHAIBHBIN

cnoit. TTy3bIpHBIN JOCKYT MOJHOCTHIO TYOYJISIpU30BaH
B BapMaHTE «CBEPXY-BHH3». 3aTE€M BBHITIOTHEHO YIIIHBA-
HHE HWKHEH 4YacTH paHBl MOYEBOTO IIy3BIpS.
YperpanbHbIi KaTeTep yAasuii yepes 2 HelelH, a Mo-
YETOYHUKOBBIN CTEHT Yepe3 2 MecsIa ¢ MOMEHTa OIIe-
panmm.

JlanbHelilee HaOMIOACHHE BBISBHIO HE3HAUH-
TEJIHYIO JU3YPHIO M YYallleHHE MOYEHCITYCKaHHMS 10
10 pa3 B CyTKH B TeUSHHE MEPBBIX IBYX MECALEB MOCIIE
onepanuu. CpeHuil 00beM MOYH IIPHU OJTHOM MOYCHC-
myckaHuu coctaBisin 150+24,2 mu. Yepes 6 mecsnes
MAllMeHTKAa HE TMPEAbABIAET KaKux-Imbo kajoo.
MIKT mnpoaeMOHCTpUpOBaia XOPOLIYID MPOXOAH-
MOCTB ITy3bIPHOTO JIOCKYTa W 30HBI aHACTOMO3a MEKIY
HUM U Mo4deToIHHKOM (Puc 4).

8

Puc 4. dponmanvuvie (a, 6) u cacummanbhas peKOHCMPYKYUY 0eMOHCIMPUPYIOM OMCYmcmeue 06CmpyKmueHbIxX
UBMEHEHUTl BEPXHUX MOUEBbIX NYMEl Cle6d, A MAKIHCE XOPOULYIO NPOXOOUMOCHIb AHACHOMO3A MENCOY NY3bIPHBIM
JIOCKYMOM U MOYEMOYHUKOM.
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JAuckyceust. PEeKOHCTPYKIUS BEPXHHUX MOYEBBIX
IyTel ¢ MOMOIIBI0 oniepauu boapu npeacrasiseT co-
001t 3¢ dexTuBHBIN CIOCO0 KOPPEKUIUH ITOCIEACTBUI
TSKEJON ypeTepanbHON TpaBMbl. Mcronb3oBanue my-
3BIPHOTO JIOCKYTa IIO3BOJISET MOJHOCTBHIO 3aMECTHTh
Y4aCTOK MOYETOYHHKA W BBIIOJHHTH aHACTOMO3
MEXKIY 3JJOPOBBIMH TKaHSIMH 0€3 HEOOXOAUMOCTH CHSI-
TUSL JIUTATyp, BBIACNIEHUs MOJB3IOLIHBIX COCYIOB U
MOOMJIM3aIl MOYETOYHHKA U3 MHOUIbTPATa B MOJIO-
ctu Taza. Takum oOpas3om, omepamus Boari npencrae-
JsIeT cO00I «CHACUTENBHBI MOCT» MEXITy MOYEBBIM
My3bIPEM 1 MOUETOYHHUKOM, C IIOMOUIBbIO KOTOPOTO XU-
pPypr MOXET Ha/le)KHO BOCCTAHOBHTH aHATOMO-()yHK-
IIMOHAIBHYIO [IEJIOCTHOCTh MOYEBBIX IyTeH 0e3 prcka
MOBPEXICHNS MAariCTPAIBHBIX COCYIOB WIIM OPTaHOB
OpromHO# monoctH. Ho, Hy)XHO yYHTHIBAaTh, YTO pe-
KOHCTPYKIIMSI MOYETOYHHKA C TIOMOIIBIO TYOYISIPHOTO
JIOCKyTa MOYEBOTO IMY3BIPs] OTHOCHTCS K TEXHHIECKH
CIIO’KHBIM XUPYPTHUECKHM BMEIIATEeNbCTBAM, €€ pe-
3yJIbTaThl BO MHOTOM 3aBHCST OT OIBITA WM CyOBEK-
TUBHBIX TPEANOYTCHUN XUPYpra, 0COOEHHO B CiIydae
NPOTSHKEHHBIX JIeeKTOB Mo4eToyHnkoB. C Harei
TOYKH 3pEHUsI JaHHas onepanusi TpedyeT MoJepHH3a-
MM C CO3AaHHEM YHH(UINPOBAHHOTO BapuaHTa XH-
pyprudeckoi TexHUKH. C 3TOH 1eNbI0 MBI pa3padoTain
OpHTHHANBHYIO MonuduKkanuio onepanuu Boari, koto-
pas 3akirodaercst B (QOPMHUPOBAHHMH JIOCKYTa C ITOMO-
IIBI0 €0 MHOXKECTBEHHBIX ITOIIEPEYHBIX HAAPE30B, a
TaKke B (PUKCAIUM MOYCTOYHHMKA K JIOCKYTYy MUHH-
MaJIbHBIM KOJMYECTBOM IIIBOB TOJBKO Ha YpOBHE a-
BEHTHILIMAIBHOTO CJIOSI MOYETOYHHKA.

Hannas momupukanms TyOynIpHOH IUTACTHKU
MOYEBOTO ITy3BIpS IMO3BOJSIET CO37aTh JOCKYT ONTHU-
MaJIbHOW JUTMHBI ¥ ITUPUHBI 32 CUET IIEPBOHAYATIBHOTO
BBIKpaUBaHMU MaKCHUMAJbHO IIHPOKOTO JIOCKYTa C €ro
MOCJICAYIONINM YAJIHMHECHUEM ITyTeM MHOKECTBEHHBIX
MoTNepeyHbIX HaaApe3oB. [Ipu 3ToM coxpaHseTcs mupo-
KO€ OCHOBAHHE JIOCKYTa, & €r0 y/UIMHEHHE TPOUCXOIUT
3a CUET HE3HAYMTEIHHOTO yYMEHBIICHUs] IIMPHHBI Ha
HECKOJIbKUX yJacTkax. Takast Xupypruueckas TEXHUKa
MO3BOJIAET YBEJIMUYUTh JUIMHY JOocKyTa Ha 4.0-5,0 cMm.
['maBHOE MpEeNMYIIECTBO Hallleit MOAN(DHUKALIUY MBI BU-
JUM B BO3MOKHOCTHU JIO3MPOBAHHOTO BIMSHUS HA I'e0-
METpHYECKHE MapaMeTpsl JIOCKyTa 0e3 yMEeHBIIEHHS
IIMPUHBI €r0 OCHOBaHUs. PHKcalKsi MOYETOYHHKA K
MTy3BIPHOMY JIOCKYTY TOJBKO IISITHIO IIBAMH, YETHIPE U3
KOTOPBIX OrPaHUYUBAKOTCA AJBEHTUIMEH MOYETOu-
HHKA, 03BOJISIET MAKCUMAJIBHO COXPAHUTh €0 KPOBO-
cHa0xeHHe 1 o0ecreunBaeT XOpOIUi (YHKIIMOHAIb-
HBII pe3ysIbTaT BCell oneparyH.

3aknouenne. BoccTaHOBIEHHE MOYETOUHMKA C
nomompto onepanun boapu sBisercs 3GPeKTUBHOMN
ONLMEN ypeTepaabHOM PEKOHCTPYKIMM JaXke y Malu-
€HTOB C TPOTSHKEHHBIMH JAe(eKTaMd MOYETOYHHKA.
IIpencraBnennas MoaudUKanys 3aMEIEHISI MOYETOY-
HUKa TyOyNIspH3WPOBAaHHBIM ITy3BIPHBIM JIOCKYTOM
MO3BOJISIET CO3/1aTh JIOCKYT ONITUMAJILHON JUTHHBI 1 IIIH-
PHHBI 32 CUET MIEPBOHAYATBHOTO BEIKPAWBAHUS MAKCH-
MaJIbHO LIMPOKOTO JIOCKYTA € €ro HOcIeyomuM (Gop-
MUpPOBaHHUEM 3a CYET MHOXKECTBEHHBIX IONEPEUHBIX
HaJIpe30B.
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Abstract

Xapxiecoka meduuna axademisn nicasao0unIoOMHol oceimu

The aim of the study was to study the effect of dysbiotic changes in the intestine on the course of complicated

urinary tract infections. Patients with complicated urinary tract infections need a comprehensive approach in the
choice of tactics because only antibacterial therapy does not achieve an effective treatment result. In such patients,
it is necessary to determine the intestinal microbiota along with the study of the urinary microflora, as there is a
clear relationship between the occurrence of recurrence and the presence of intestinal dysbiosis. In our study,
82.8% of patients had dysbiotic changes before treatment, and in patients with bacteriuria caused by P. aeruginosa
and K. pneumoniae in all cases, recurrence was accompanied by changes in the intestinal microflora.

AHoTanis

MeTor0 JOCIIKEHHS CTalo BUBYEHHS BIUIMBY AUCOIOTUYHUX 3MiH KHIIKIBHMKA Ha Tepedir yCKIIaJHEeHNUX
iH(EeKILiH CeYOBUBIIHUX NULIXiB. XBOPI 3 YCKIaJHEHUMHU 1HQEKIIIMU CEYOBUBIIHUX HUISAXIB MOTPEOYIOTh KOM-
TUIEKCHOTO MI/IX0/1y Y BUOOPI TAKTUKU OCKUIBKH JIMIIE aHTHOAKTepialibHa Teparlisi He J03BOJISIE 1OCATTH eheKTH-
BHOTO PE3yJbTaTy JIKyBaHHA. Y TaKHX IMAIIEHTIB HEOOXITHO MOPSA 3 BUBYCHHSIM MIKpo(dIopu cedi BU3HAYATH
MIKpOOIOTYy KHUIIKIBHHKA, OCKIJIBKH CIIOCTEPITa€THCS YiTKUI B3a€EMO3B’ 130K Mk BUHIKHEHHSIM PEIUIUBY 1 Ta Ha-
SIBHICTIO TUC0103y KUIIKIBHUKA. Y HAIIOMY JOCIiIKeHHI ¥ 82,8% Mali€HTIB criocTepiramucs TUcOiOTHYHI 3MiHA
e 0 IOYaTKy JIKYBaHHs, NMPH I[bOMY Y MAIli€HTiB 3 Oakrepiypiero, mo Oyma BukiIMKaHa P.aeruginosa Ta
K.pneumoniae y BCiX BUNaKax pelyINB CYIPOBOIKYBABCS 3MiHOK MIiKpO(IOPH KHIITKiBHUKA.

Keyword: dysbiotic changes in the intestine, intestinal microflora, complicated urinary tract infections

KoarouoBi ciioBa: 1ucOioTHUHMX 3MiH KUIIKIBHUKA, MiKpo(IIopa KUILIKIBHUKA, YCKIIaJIHEeH] iH(EeKIIT ceuoBu-

BIAHUX NUIAXIB.

TepmiH ,,iucOakTepio3" BreplIe 3apONOHYBaB y
1916 pomi A. M3ie, maroun Ha yBa3i KiJIbKiCHI 3MiHH y
CKJIa/i MIKpoQJIOpH KUIIKIBHUKA, 30KpeMa MOB's3aHi 3
E. coli [1-3]. ¥ cy4yacHMX HayKOBHX JiKepeiax Hai-
OLTBII MPUIAHATHIM € BU3HAYCHHS: TUCOaKTEepio3 (auc-
0103) — mopymIeHHST MIiKPOOIOIIEHO3Y JIFOICHKOTO Opra-
Hi3My, 1110 BUP@XKAETHCS y 3MiHI KOHKYPEHTHOTO BiJIHO-
IIEHHS  MIKpOOPTaHi3MiB,  MOMYJSIMIHHUX  3MiH
YHCETHHOCTI Ta CKJIaay MIKpOOHUX BHUIIB, 3MIHH IX Me-
TaboNiYHOI aKTHBHOCTI [2,4].

Y TOBCTOMY KHIIKIBHHKY JIFOAWHH HANI9ye€ThCS
omusbko 103 Gaxrepiid, o € Hail6LIBLI BigOMOIO Iyc-
TOHACEJIEHOI0 eKOCHUCTeMOr0. (DYHKITIOHAIbHE Pi3HO-
MaHiITTS, yTBOPEHE MaHUMHU MiKpOOpraHi3MamHu, € Be-
JMYE3HUM Ta HEJOCTaTHBO JOCIHIKEHUM, IIPOTE Bi-
JIOMO, II0 BOHM INPHUHAMAIOTh y4yacTb y (OpMyBaHHI
iMyHiTeTY Ta 00MiHi pe4oBHH. EBOIONIS IMX CHUIBHOT
3 HapOJUKEHHS JIIOJANHM ITOPOJPKYE aJallTOBaHy Ta BHU-

cokorepcoHigikoBaHy crabinpHy MikpoOGioTy. IMyH-
HUH TOMEOCTa3 JJOCATAETHCS 3aBISKU B3aEMO/IIT MiKpO-
610TH KMIIKIBHUKA Ta IMyHHOI CHCTEMH CIIM30BHX 000-
JIOHOK JronuHu. JlucOanaHC KHUIIKOBOI MiKpOOioTH
MOJKE NMPU3BECTH 10 HU3KU ITATOJIOTiH, 30KpeMa OXKH-
PiHHS, IyKpOBOTO Jia0eTy, 3alalbHUX 3aXBOPIOBAHBb
KHIIKIBHUKA, KOJIOPEKTAIFHOTO PaKy Ta 3amajeHHs y
JITHIX Jroner. [5]. Mikpoguopa MOpoKHUHH TOBCTOT
KUIIKA BUKOHYE HU3KY BOXIIUBHX JJIsl OpraHizmy QyH-
KL BUSBJISE aHTUTOKCUYHY, aHTUMYTareHHy Ta aH-
TUKAHIIEPOTCHHY aKTHBHICTH, 3a0e3meduye KOJOHi3a-
LiffHy PE3UCTEHTHICTh CIM30BHX OOOJOHOK, IiJITpHU-
My€  ONTHMAaNbHUI  piBeHp  MeTaOONMYHHX i
(bepMeHTaTUBHHUX mporieciB [6].

Buninstore HacTymHi THOH AUCOi03y KUIIKiB-
HUKa:

1. Inc6io3 TpaH3UTOPHOI eTioorii, 1110 crocTepi-
raeThesl IPU HApO/DKCHHI Ha eTalli CTAaHOBJIEHHS BJlac-
HO1 HOpMOOioTH [7-9]. OCKUTBKH OpraHi3M HEMOBJISATH
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CTEpUIILHUH, BiH CTa€ 00'€KTOM KOHKYPEHIII MiXK MiK-
pOOpTaHi3MaMH, 10 OTPanIA B Hhoro. CTaH TpaH3H-
TOPHOTO JHCOAKTEePio3y iCHY€E O MOKH CKJIAf Ta CIIiB-
BiTHOIIEHHS MiKpOOHUX acolliamiif He HA0yAyTh HE0O-
XIZHHAX CTAJAX MOKA3HHUKIB.

2. Inc6io3 iHEKIMIIHHOTO MOXOHKEHHS, IO CII0-
cTepiraeThes MU HaAMIpPHII KOJIOHI3awii MikpoopraHi-
3MiB Ta MOXXE BHHUKaTH B Oyxap-skomy Bimi. [7,9-
10,11]. Indexuiiini areHTH MOXYTb OYTH PI3HUMH, Xa-
paKTepU3yBaTUCS OUIBIIIMM UM MEHIIUM CTYICHEM Bi-
PYJIEHTHOCTI Ta IaTOr€HHOCTI, @ TAaKOX MaloTh €HJO-
reHHe abo ex3oreHHe noxomkeHHs. Hampukian, yacto
30yIHUKaMH KUIIKOBUX 1H(EKIi# € calTbMOHENH, IIH-
renmu, cTaiIoKOKH, KiIeOcienu, mpoTel, eHTeponaTo-
TeHHI ITaMU KUAIIKOBOT Majawdku, Tomro [3,7,9,12].

3. AuTn0ioTHKOACOLIHOBAaHMH 11Cc0103, 110 BUHU-
Ka€ Ha T JIKyBaHHS aHTHOAKTepialbHUMH Tpernapa-
TaMH, sIKi MOLIMPIOIOTHCS Ha BECh OPTaHi3M HE3aJIe)KHO
BiJl CITOCOOY BBEICHHS, 3HHUINYIOUN OaKTepii, 0 Mic-
TATH MillleHb Jii 111 AaHoro antudiotuka [4,9,13]. Ie
MPU3BOJUTH JI0 3MiH Y KUIbKICHOMY 1 SIKICHOMY CKJIaJi
HOpMaJbHOT MIKpoQUIOpH, sIKa € YyTJIUBOIO N0 Oara-
THOX aHTUMIKpOOHMX HpenapariB. bijplr Toro, KiiHi-
YHI CIIOCTEPE)KCHHS CBiqyaTh, IO NPH 3aCTOCYBaHHI
MPOTHMIKPOOHHX 3aco0iB  cIlOCTEepiraeTsCs 301Nb-
IICHHS KUTBKOCTI YMOBHO-TIATOTCHHUX MIKPOOpPTaHi3-
MIB Y IUTYHKOBO-KHUIITKOBOMY TPaKTi BHACIIOK 0ca0-
JICHHS 3aXUCHUX CHJI OPTaHi3My JIIOJMHH Ta Oap'epHOi
(hyHKII{ HOpMOOIOTH.

HopwmanbHa mikpodiopa KUIIKKA B MPOLECi €BO-
Jnronii HaOyJia BUKIIIOYHO BaYKIIUBY POJib Y (OPMYyBaHHI
KOJIOHI3aIIHHOT Pe3UCTEHTHOCTI opraHismy. Ilpescra-

BHHKH HOpMalbHOI (JIOpU MPOAYKYIOTH OakTepio-
[WHYU, JT30IMM Ta iHIN aHTHOIOTHKOMOAIOHI pedo-
BHHH, 00YMOBITIOIOYH aHTarOHICTHYIHY aKTUBHICTD IIHX
OaKkTepiif i 3aXHUITar09n OpTraHi3M BiJ KOJIOHI3aIIi] maTo-
TeHHUMH MiKpooprai3aMaMu. lIpeacTaBHEKH HOPMO-
(I10pH B KMIIEYHUKY KOHKYPYIOTh 3 TATOT€HHOO (II0-
POIO 3a aprifiH, TPEOHiH, acHapariHoBy KHCIOTY, Ce-
pHH, 3a exoJoriuHi Himi [14].

Mikpodiopa kumku 6epe y4acTb y popMyBaHHI
iMmyHiTeTy opraniamy. Ilopymenns i ckiamxy Moxe
TIPU3BECTU JI0 OCNIa0eHHs KIITHHHUX 1 TYMOPaJIbHUX
(axTopiB iMyHiTEeTY Ta Hecrnenu}i4HOI pEe3UCTEHTHO-
CTi, HAPY>KEHOCTi iMyHiTeTy (y T. 9. — MATPUMAaHHS
HEOOXITHOTO «TOHYCY» IPOTHIYXJIMHHOTO 3aXHCTY)
[15]. MikpoOHi cHMOIOHTH CIpHAIOTH Hpoidepartii
IIa3MaTHYHKEX KIITHH. X iMyHOCTHMYyIOI0unii edekT
TIPOSIBIISIETHCS TTOCHIICHHAM (haroluTapHOi aKTHBHOCTI
Makpo(ariB, MOHOIUTIB, 30UTBIICHHAM CHEIH(ITHOTO
IgA, cHHTE30M IMTOKIHIB, CTUMYJIILIEIO KIITHHHHUX
IMyHHHX MexaHi3MiB 3axucty [14, 16-18].

3po3yMisio, 0 y pasi MOpPYyIICHHS HOPMAIbLHOTO
MiKkpoOioneHo3y #oro (yHKIII He BUKOHYIOTHCS abo
3MIACHIOIOTHCS HE B MOBHOMY 00cs3i. [Ipu 1ibomy Bim-
OyBa€eThCsl aKTHBAISl 3aXBOPIOBAHB BCIX CHCTEM Opra-
HI3MY: TPaBHOI, IMyHHO{, YpOT€HITaIbHOI, AUXAIHHOI,
KPOBOTBOPHOI, CEPLEBO-CYINHHOI, HEPBOBOi, KiCT-
KOBO-M'si3eBoi. ToOTO, AucOakTepio3 YacTo CTae OJ-
HI€I0 3 JIAHOK Yy JIAHIIOTY XBOPOOJIMBHX CTaHIB; HaIIpH-
KJaj, nucbakTepios, MOB'sI3aHAUN 3 OMHUM abo Oiibiie
neeKTiB y iMyHHIA (DYHKIT CIHM30BOi, BKIIIOYAIOUU
po3mi3HaHHS MIKpoOiB, Oap'epHy GYHKIIIO, MIKKIIi-
THUHHI KOMYHIKAIIil, 8 TAKOX aHTUMIKPOOHHUX e(eKTop-
HUX MexaHi3MmiB [19-21].

Tabmums 1
SkicHuii Ta KiJIbKiCHUI cKJIal 0CHOBHOI Mikpoduiopu ToBcToro kumkiBanka (KOY\r gekadiii)
Buau mikpoopranismis Bik, pokn

<1 1-60 >60
Bitino6axrepii 10%0-10% 10°-101° 108-10°
JlakTo6akTepii 108-107 107-108 108-107
BakTepoinu 107-108 10°-10%0 1010-101t
EHTepoKOKH 10°-107 10°-108 108-107
dyso06akTepii <106 108-10° 108-10°
Ey6akTrepii 108-107 10°-101° 10°-101°
IenTocTpenTOKOKU <10° 109-101° 1010
Knocrpuaii <103 <10° <108
E.Coli tunosi 107-108 107-108 107-108
E.Coli nakto30HeratusHi <10° <10° <10°
E.Coli remomnitnuni 0 0 0
IHIII YMOBHO-IATOTEHH] eHTEpOOaKTEpii <10* <10* <10*
3onotuctuii cTaditokok 0 0 0
Cradinokoku (canpodiTHuii, enigepMabHuii) <10* <10* <10*
JpixokenoniOui rpubu poay Candida <103 <10* <10*
Hedepmentyroui 6akrepii <103 <10* <10*

Mera pocaimkennsi: Busuuty Brums aucbioTu-
YHHX 3MIH KHIIKIBHUKA Ha 11epe0ir yckiIaaHeHnX iHde-
ki ceqyopux nursaxis (YICBII).

Marepiann i MmeToau: Y nociiukeHHI poBeje-
HUH MPOCTICKTUBHUH aHaNi3 pe3yIbTaTiB JiKyBaHHS 58
TAIliEHTIB, 10 TepeOyBali Ha CTAIllOHAPHOMY JIKY-

BaHHI B XapKiBCbKOMY 00JIACHOMY MEIMYHOMY KJIiHi-
YHOMY LIeHTpi ypoustorii 1 Hedposorii im. B.1. Ilamo-
Bana'y 2017 — 2019 pp. 3 npusony YICBIII.

Cepen 58 namienTiB y 20 (34,5%) npu4nHOO po-
3BuTKy YICBIII Oyma cedokam’ssHa XBopoOa, y 16
(27,6%) — rocTpuii HEOGCTPYKTHBHHUIA TTi€JIOHEDPUT Ha
11 mykpoBoro miabery, y 13 (22,4%) — noGposikicHa
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rimepruasis mepeamixypooi 3anoszu, y 9 (15,5%) —
CTpHKTYpa ypeTpH. Bik XxBopux BapitoBaB Bix 42 n0 87
pokiB. ¥V 28 (48,3%) manieHTiB B aHaMHe31 OyiH orme-
paTHBHI BTpYYaHHS, 3 SIKUX MAJIOIHBAa3MBHI BTPYYaHHS
BuKOHaHi y 16 (57,1%) namieHTiB: eKCTpakopHopanbHa
yIapHO-XBWJIbOBA JIITOTPHICIA (3 TIPHBOAY KaMEHIB
HUpPOK Ta ce4yoBofdiB) — y 3 (10,7%), yperepouito-
tpuncist—y 5 (17,8%), TpancypeTpajibHast pe3eKLis 1me-
PEeaMIXypOBOT 3aJI03H 1 CKIIEPO3y MIMHKU CEYOBOTO Mi-
xypa - y 8 (28,6%); BIIKpHUTI ONepaTHBHI BTPYYaHHS
nposezeHi y 12 (42,8%) XBOpHX: MIETONITOTOMIS — Y 8
(28,6%), ypereponitoromis — y 2 (7,1%), onHOMOMEH-
THa 4epe3MixypoBa ageHoMekToMis —y 2 (7,1%).

s mikyBaHHS BUKOPHCTOBYBAIACh IIJICHAIIPAB-
neHa MoHoteparisa (uedanocnopuan IV mokomiHHS,
kapOormeHemH, npenapati GochOHOBOI KUCIOTH). 3a-
CTOCOBYBaJIacs JBOCTAIIHA aHTHOAKTEpiadbHA Teparis

i3 IIEpexo/IoM 3 NAPEHTEPATILHOTO Ha HelapeHTepab-
HUH (3a3BHYai, IEpOpPabHUHN) IUIAX BBEACHHS 3 ypa-
XYBaHHIM KIIIHIYHOTO CTaHy Hami€HTiB 000X rpym. Y
TAI€HTIB 3 TUC0i030M KHUIIKiBHUKA 3aCTOCOBYBAINCS
MPOOIOTHKH MPOTATOM yCHOTO KypCy aHTHOAKTepialb-
HO{ Teparmii.

VYciM marientam, OKpiM CTaHJAPTHUX METOJIIB Ji-
ATHOCTUKHU, MPOBOIUIOCS OaKTepioJIOTIYHE JTOCITi-
JDKEHHS cedi 13 BU3HAUEHHSIM YYTJIMBOCTI 30y AHUKA 10
aHTHOaKTepiaJbHUX MpenapariB Ta OakTepioyioriuHe
JociipKeHHs (dekaniii Ha nucOakTepio3 mepen moyar-
KOM aHTHOaKTepialbHOI Teparii, y mepioJ| JiKyBaHHS
(5, 7 no6a) ta Ha 21 10Oy micis TiKyBaHHS.

PesysabTaTH Ta ix odrosopenss. /uc6io3 xwmi-
KiBHHKA JI0 MTOYATKY JiKyBaHHS OyJO JiarHOCTOBAaHO Y
48 (82,8%) nami€eHTiB.

Ta6muus 1.

ETtiosioriuna cTpykrypa Ta yacTora 30yIHUKIB Y Nalli€HTIB
3 YCKJIagHEHUMH iHQeKIigMH ce4OBMBITHHMX NLIAXIB

) ) YacroTta yponatoreHiB
Etionoriyna  cTpyk-
Typa bi(o) Ha 5 mo0y Ha 7 mo0y Ha 21 100y micis

JKyBaHHS JKyBaHHS JKyBaHHS JKyBaHHS

E.coli 18 (31,1%) 4 (6,9%) 9 (15,5%) 5 (8,6%)
E.faecalis 11 (18,9%) 2 (3,4%) 4 (6,9%) 2 (3,4%)
P.aeruginosa 9 (15,5%) 7 (12,1%) 6 (10,3%) 5 (8,6%)
K.pneumoniae 8 (13,8%) 4 (6,9%) 2 (3,4%) 4 (6,9%)
S.aureus 5 (8,6%) 0 1(1,7%) 0
Streptococcus spp. 4 (6,9%) 1(1,7%) 0 0
Enterobacter spp. 3 (5,2%) 0 0 0

Cepen nami€eHTiB 3 6aKkTepiypi€to, mo BukiIukaHa E.coli, aucOioTHYHI 3MiHM KUITKIBHUKA 0 TOYATKY JIKYBaHHS
crniocrepiranucs y 14 (77,8%), Ha 5 no0y micinst moyaTky JikyBaHHs - y 4 (28,6%), Ha 7 100y —y 8 (57,1%) Ta Ha
21 noOy micns 3akiHYeHHs JiKyBaHHS — Y 4 (28,6%) (Tadm. 2).

Tabmuus 2
JucodioTHyHi 3MiHN KHIIKIBHMKA Y XBOpPHX 3 0aKTepiypieto, BukankaHomw E.coli
E.coli
Ipuynna qrCc6103y KUIIKIBHUKA 10 Ha 5 100y Ha 7 106y Ha 21 106y micist
JKyBaHHS JKyBaHHS JKyBaHHS JKyBaHHS
HasiBHICTP TeMOIi3yr040i KHIIKOBOT 4 (28,6%) i 4 (50%) i
NENTEINY]
3HUKEHH KUIBKOCTI JJAKTOOGaKTepii Ta o o 0 0
6idpizobaxTepiii 8 (57,1%) 2 (50%) 1(12,5%) 2 (50%)
Hpixoxononioui rpudu poxy Candida | 2 (14,3%) 1 (25%) 2 (25%) 1 (25%)
Enrepoxoku + apixkononioHi rpudu ) 0 o 0
pony Candida 1 (25%) 1 (25%) 1 (25%)

Cepen martieHTiB 3 OakTepiypiero, mo BukIukana E.faecais, mucOi0THYHI 3MiHU KUIIKIBHUAKA JIO TIOYATKY JIi-
KyBaHHs crioctepiranucs y 10 (90,9%), va 5 o0y micist movatky JikyBaHHs - ¥ 2 (20%), Ha 7 100y — y 3 (30%)
Ta Ha 21 o0y micins 3akiHueHHs JikyBaHHS — ¥ 2 (20%) (Tabu. 3).
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Tabmurs 3
JucodioTHyHi 3MiHN KHIIKIBHUKA Yy XBOpHX 3 0aKkTepiypicio, Bukiaukanoio E.faecais
E.faecais
[prunaa arc6i03y KUITKIBHUKA 10 Ha 5 106y Ha 7 106y Ha 21 106y micis
JKyBaHHS JIKYBaHHS JKyBaHHS JKyBaHHS
HasBHICTE TeMOII3yr040l KHIIKOBOT 4 (40%) ) ) )
MATHYKA
3HIKEHHS KITBKOCTI JTaKTOOaKTepiit Ta 0 0 0 0
SidbinoGaxcrepiii 5 (50%) 1 (50%) 2 (66,7%) 1 (50%)
Hpixokornoni6ui rpubu poxy Candida - 1 (50%) 1 (33,3%) 1 (50%)
EHTepOKOK.I/I + ApixoKomonioHi rpudu 1 (10%) i i i
pony Candida

Cepen martieHTiB 3 OaKkTepiypi€to, M0 BUKINKaHa P.aeruginosa, ucOI0THYHI 3MiHH KUIIKIiBHUKA JIO0 TIOYAaTKY
nikyBaHHs crioctepiramucs y 9 (100%), Ha 5 1oOy micns moyatky nikysaHus -y 7 (77,8%), Ha 7 o0y —y 6 (66,7%)
Ta Ha 21 100y miciis 3aKiHYeHHs JiKyBaHHI — Y 5 (55,6%) (Tabi. 4).

Ta6muus 4
JucodioTHyHi 3MiHN KHIIKIBHHKA Y XBOPHX 3 0aKTepiypielo, BukjukaHow P.aeruginosa
P.aeruginosa
[pyunna auc6io3y KMIIKIBHUKA o Ha 5 100y Ha 7 100y Ha 21 moOy micns
JKyBaHHS JKyBaHHS JKyBaHHS JKyBaHHS

HasiBHICTH TeMOII3yI0UOi KHIIKOBOT 5 (55,6%) 3 (42,9%) 2 (33,3%) 2 (40%)
WENVZEIN]
3HIKEHHs KiTbKOCTI TaKTOOaKTepiit Ta 0 o 0 o
SidpizoBaxTepiii 3(33,3%) 1 (14,3%) 2 (33,3%) 1 (20%)
Hpixoxononioui rpudu poay Candida - 2 (28,6%) 1 (16,7%) 2 (40%)
EHTCpOKOK.I/I + apixoxonomiOHI rpudu ) 1(14,3%) 1.(16,7%) )
poxy Candida
Cltrobacter. + npixoxomomiOHI rpubu 1(11,1%) ) ) )
poxy Candida

Cepen namieHTiB 3 OakTepiypieto, mo BUKIHKaHa K.pneumoniae, qucOiOTHYHI 3MiHM KHIIKIBHUKA JI0 TI0Ya-
TKy JIikyBaHHs crioctepiranmucst y 8 (100%), Ha 5 1oOy micis mouartky jnikyBaHHS - y 4 (50%), Ha 4 100y — y 2
(25%) Ta Ha 21 MO0y micns 3akiHUeHHS JikyBaHHA — y 4 (50%) (Tadmx. 5).

Tabmuus 5
JAucOioTH4Hi 3MiHM KMIIKIBHUKA Y XBOPHX 3 0aKTepiypi€lo, BUKIuMKaHO0 K.pneumoniae
K.pneumoniae
[Mpuunaa grc6i03y KUIIKIBHUKA 10 Ha 5 100y Ha 7 100y Ha 21 106y micis
JKyBaHHS JIKyBaHHS JKyBaHHS JKyBaHHS
HasiBHICTP TeMOIi3yr0O40i KHIIKOBOT 4 (50%) 2 (50%) ) 2 (50%)
TATYKA
3HIKEHHS KUTbKOCTI JIAKTOOAKTEPiid Ta o o o )
6idpizobaxTepiit 3(37,5%) 2(50%) 1 (50%)
Hpixoxornoni6ui rpubu poay Candida | 1 (12,5%) - 1 (50%) 2 (50%)

VY O1IBIIOCTI XBOPUX MPH PO3BUTKY PEIUINBY iH-
(exiii CEeYOBMBITHMX INUIAXIB BiAOyBaIHMCA NPOSBH
MUCOIOTUYHMX 3MiH KHIIKIBHHWKA, IO CBITYUTH IPO
3HW)KEHHSI 3aXUCHUX IMYHHHUX BJIACTHBOCTEH Ta aKTH-
BaIlil OakrepianpHOI iH(peKIii.

BucnoBku. Xsopi 3 YICBII notpedyoTs KOM-
TUICKCHOTO MMiAX0AY Y BUOOP1 TAKTHUKH OCKUIBKH JIMIIE
aHTuOaKTepiajbHa Teparis He JO3BOJISIE IOCATTH ede-
KTUBHOTO pE3yJbTaTy JIiKyBaHHs. Y TaKHMX IMAIli€HTIB

HEOOXiTHO TOPST 3 BUBYEHHSIM MIiKpOQIOpPH cedi BH-
3HAa4YaTH MIKPOOIOTYy KHIIKIBHHUKA, OCKUTBKH CIIOCTEPi-
Ta€ThCS YITKUH B3aEMO3B’SI30K MiXK BUHUKHEHHSIM pe-
OUANMBY 1 Ta HAasABHICTIO MUC0i03y KUIIKiBHUKA. Y Ha-
oMy JOCHiKeHH1 y 82,8% mamnieHTiB criocTepiranncs
MUCOIOTHYHI 3MIHM Ie O TOYaTKy JIKYBaHHS, TPH
LbOMY y IAli€HTIB 3 OakTepiypiero, mo Oyiaa BUKIH-
kaHa P.aeruginosa ta K.pneumoniae y Bcix BHIaakax
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PEIUINB CYITPOBOKYBABCS 3MiHOIO MIiKpOQIIOpH KH-
IIKiBHUKA.

3acrocyBaHHs aHTHOAKTEpiaNbHOI Teparrii moTpe-
Oye 000B’SI3KOBOTO IPH3HAYCHHS TPOOIOTHKIB IS Bifl-
HOBJICHHS Oap’epHOi (YHKIIi CIH30BOI, 3a00iraHHIo
nepeMilIeHHI0 OakTepill KUIIKiBHUKA y BHYTPIIIHE ce-
PEIOBHIIE OPraHi3My, aKTUBAIl 3aXUCHUX MICIICBHX 1
3araJlbHUX IMYHHUX PEaKii 3a/yis TOCATHCHHS BUJIi-
KOBYBaHHS MAII€HTIB.
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BEJEHME IIOCTOMBOJIM3AIUMOHHOI'O NTIEPUOJIA Y TAHMEHTOK PEITPOAYKTUBHOT'O

BO3PACTA C MUOMOM MATKH

Abstract

Analyzes the use of anti-relapse hormone therapy
tion period in patients with uterine myoma of reproduc
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of endometrial hyperplastic processes in the postemboliza-
tive age.

AHanu3upyercs NpUMeHeHHEe MPOTUBOPEIUANBHON FOPMOHAJIBHON Tepanyuy THIEPIIaCTHYeCKHUX TPOILeC-

COB DHAOMECTPUA B HOCT3M6OHH33HI/IOHHOM nepuoaec y

60JBHBIX MHOMON MAaTKH PENPOLYKTHBHOTO BO3pacTa.

Keywords: uterine fibroids, endometrial hyperplasia, uterine artery embolization, reproductive age, hormo-

nal drugs.

KaroueBble cjIoBa: MruoMa MATKHU, runepiiia3ud SHAOMETPUs, 3M60J'H/I3aIII/ISI MaTOYHBIX apTCpHﬁ, PEIpoOaAYK-

THBHEIN BO3pacT, TOpPMOHAJIbHBIC IIPETIapaThI.

OnHO U3 BeAyIUX MECT B CTPYKTYpe TMHEKOJIOTH-
YecKOH 3a00J1eBa€MOCTH Y JKEHIIMH PETIPOAYKTHBHOTO
BO3pacTa 3aHMMaeT Muoma Matku u 20-30 % cimydaen
B COYETAHHUU C marosnorueu snpomerpus. Ilpu stom
KIIMHAYECKHE TPOSIBIICHUS MIOMBI BO MHOTOM OTIpe/ie-
JSI0TCA THIepriasuei sagomerpus (I'TI9).

B nacrosmee Bpemst Hanbosee 3¢ HEeKTHBHBIM Me-
TOJIOM JICUCHUS MHOMBI MaTKH SIBJISIETCS SMOOIHM3aINs
MaTOYHEIX aptepuid (AMA), HO HEKOTOpBIE BOIPOCKHI
BE/ICHHSI TIOCTAMOOIN3AIMOHHOTO TIepHoa y HalieH-
TOK PENpOAYKTHBHOIO BO3pacTa ¢ MHOMOW MaTKu U
I'TID ocrarorcs HepemeHHbIMU. OCHOBHBIE IPUHLIUIIBI
MEIMKaMEHTO3HOTO JIEYeHUsI MHOMBI MaTK{ OCHOBAHBI

Ha KOHIIETIIUN O TOPMOHAIBHO 3aBUCHMOM XapaKTepe
9TON OMYyXOJU M MCIOJIb30BAHUU CPEACTB, TOPMO3S-
IIUX €€ Pa3BUTHUH.

Henb uccaenopanusi: YiydlleHUE pe3yibTaToOB
JIeueHHUs 0OJIbHBIX MUOMOM MaTKu B coueTanuu ¢ ['TID,
nepeHecmux OMA B penpoAyKTHBHOM BO3pacTe, 3a
CYeT Ha3HAYCHUS B IIOCICOTIEPAINOHHOM TIEPHOE TOp-
MoHaJBpHOTO JieueHus I'TID (mpemaparta Ha OCHOBE AH-
JporecTepoHa W JMEHOTeCTCO/EpXKAIIero MoHO]a3-
HOT'0 KOMOMHHUPOBAHHOTO OPAJIbHOTO KOHTPALICIITHBA).

MaTtepuanabl 1 MeTOABI HCCIeIOBAHHUA. 3a Ie-
puoa ¢ 2006 o 2020 rr. Ha 6a3e K303 «XapbKroBckas
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obnacTHas KIMHWYECKas OonbHHIA —I[eHTp dKCTpeH-
HOM MEIULIMHCKOW IMOMOIIY ¥ MEIUIMHBI KaTacTpod»
ObLTO TIpOBenieHO oOcenoBanue U tedeHne 210 6ois-
HBIX MHOMOW MaTKH PEHpOIyKTUBHOTO Bo3pacra. Oc-
HOBHYIO Tpymmy coctaBwid 190 manmmeHTok ¢ comyT-
ctytomiei ['TID. B rpymimy KoHTpOJIs ObUTH BKITFOYCHET
20 GONBHBIX MUOMOW MaTKH 0€3 MaTOJIOTHU YHJIOMET-
pusL.

BceM manueHTkaM B KauecTBE METOAA JICUECHHUS
MHOMBI MaTKH OblIa TpOW3BEAEHa 3MOONM3aIMs Ma-
TOYHBIX apTepuid. Oneparys 5MOOIU3aUH TTPOBOIN-
nack Ha aHruorpade Axiom Artis MP, «Siemensy,
T'epmanus.

JlocTynl K MaTOYHBIM apTEPHUSIM OCYIIECTBILSIICS
10 cTaHAapTHON Metonuke CenbauHrepa ¢ UCHOIb30-
BaHUEM JacTuIl nmoguBrHIIanKorois ([IBA) u mukpo-
chep «Biospherey.

ITocie DMA OomnbHBIE C COYETAaHHOM MaToIOTHei
9HJI0- U MUOMETpHS ObLIH pa3/ielieHbl Ha JIBE TPYIIIIbL:
I rpynna - 60 manueHToK, y KOTOPHIX JIeueHHe Tumep-
IUTa3MM 3HJIOMETPHUS HE IPOBOUIOCE;

II rpynmna - 130 60ybHBIX, KOTOPBIM Ha3Hayanach
LUKINYeCcKasi TOpPMOHAJTIbHAS Tepanus: B TeueHue 6 Me-
csameB 65 manmenTok (Ila moarpymma) momyyanu mpe-
mapaT Ha ocHOBe auaporectepoHa (rodacton) mo 10
MI 2 pa3a B J€Hb C 5 10 25 [eHb MEHCTPYaJbHOTO
mukia, 75 6onpHEIX (116 moarpymma) — HU3KOO3HPO-
BaHHBII MOHO(A3HBI KOMOMHHPOBAHHBIN OpaIbHBIHA
KOHTPAIIETITHB, COJCPKAINH B KaUeCTBE T'eCTareHHOTO
KOMIIOHEeHTa aueHorecT (XKaHMH), IO KOHTpaleNnTHB-
HOW CXeMe.

Cpenuuii Bo3pacT NanueHToK | Tpymnms! cocTaBmil
35,0 £ 4,27 ner, Il rpynmnst — 34,4 + 4,30 ner, rpynmsl
KoHTpoust — 33,9 + 4,76 ner.

Pe3yabTaThl COGCTBEHHBIX HCCJIEI0BAHMI U UX
odcy:xnenne. Hanbomnee wacTeiMM kanobaMu, KOTO-
pble MpeAbSBIISUIN O00JIbHBIE MHOMOW MaTKH, OBLITH XKa-
7005l HA MaTOYHBIE KPOBOTEUEHHUSI — MEHO-, METPOppa-
THH 1 MEKMEHCTpYyallbHble KpOBSHBIE BbIAeneHus. [1pn
9TOM HapyIIEHUS MEHCTPYaJIbHOTO LHKJIA IO THUILY
MmeTpopparuii Osun y 48,3% HaMeHTOoK C MaToJIorHei
OHJOMETPHS, B OTIMYME OT OOJBHBIX KOHTPOJIBHOI
TPYIIBL, ¥ KOTOPBIX JAaHHBIH IOKa3aTelb COCTABHI
20%. ComyTCTBYIOIIMMHU >kajo0aMH SBJSUTUCH Clla-
60cTh, ObICTpast YTOMIISIEMOCTh U CHIDKEHHE PaboTo-
CHOCOOHOCTH y KaXIOH TpeTheil 6ompHON | rpymmsr,
26,7% nanuentok Il rpynmel u y xaxaoi ueTBepToi
00JIbHOI MHOMOIT MaTku 0e3 IaTOJIOTUH HIOMETPHSI.
Hanmuune 6oneBoro cuHIpomMa 0TMEYaJIOCh CO CXOTHOM
4acTOTOH BO BCEX HCCIIEAyeMbIX Tpynmax — B 8 (29,6%)
cirydasx B | rpymne, B 12 (20%) Bo Il rpynme u y 5
(25%) GONBHBIX B rpyIIe KOHTPOJIS.

Anewmus -1l crenenn Obuta BhIsIBICHA Y 45% Ma-
IIMEHTOK C COYETAaHHOM MaTOJIOTHEN dHI0- U MUOMET-
pust Uy 35% >KeHIIMH KOHTPOJIBHOHM Tpymmsl. B pe-
3ynpTare Y3U y GONBIIMHCTBA MAIUEHTOK ¢ MUOMOM
MaTkH (58,6%) ObIIM BBIABICHBI €IWHHYHBIE MHOMa-
TO3HBIE Y37BI. B 3aBHCHMOCTH OT JIOKanuM3aluy M Xa-
pakrepa pocta 15% M3 HUX OBUIM OTHECEHBI K cyOce-
pozubiM y3iam I Tuna, 32,8% — k cyoceposusim I Tuna,
18,7% — x nnrepcTrManbHbIM 1 41,1% — k cyOMyKo3-
HbIM y371aM 1] tuna. Bosee yeM y noioBHHBI GOJIBHBIX
NPU U3YYEHUH CTPYKTYpPBHl U KPOBOCHAO)KEHHS Y3JIOB

OBUTH BBISBICHBI MHTEPCTUIMAIBHBIE U MHTEPCTHIIU-
aJIbHO CyOCEepO3HBIE MUOMBI HEOTHOPOIHON 3XOCTPYK-
TypBl, TOBBIIIEHHONW 3XOT€HHOCTH C IpeoliafaHieM
nepudepudeckoil Backymsipusanuu. B 43% ciydaes
OBUIO YCTAHOBJIEHO HAJIMYHE THIIOIXOTCHHBIX y3JIOB C
HEOJHOPOAHON 3XOCTPYKTYpOH U CMEUIaHHOW BacKy-
Jsipu3anueit, B OOJBIIMHCTBE CIIy4aeB — CyOMYKO3HBIX
II Tuna.

IIpu Y3U sHAoMeTpHs yCTaHOBJIEHBI JOCTOBEp-
HBIE PA3JINUUs B IOKA3aTeNAX CPeTHEH BEIUIUHEI Cpe-
JUHHOTO MaTOYHOTO 3XO Y OOJBHBIX MHOMOM MaTK{
ocHOBHBIX rpymn (B I rpynme 13,8 + 1,13 mm, Bo I
rpymre — 16,05 + 1, mm) u xouTponbHOU (7,7 £ 1,34
MM).

D¢ dexkTnBHOCTF TPOTUBOPEIMIUBHON Teparnuu
I'TID ouenuBanace gepe3 3 u 6 MecsIeB Mocie 3M00-
Ju3auuu. Y nauMeHTtok I rpymnmel uepes 3 mecsina mo-
ciie DMA yCcTaHOBJICHO CHIDKEHHE YacTOTHI Kajo0 Ha
MeHopparuu B 4,3 pasa, uepe3 6 Mecs1eB AaHHas XKa-
noba npucytcTBoBana y 7 (25,9%) 00IbHBIX, YTO MO3-
BOJIWIIO 3amono3puth peruaus ['TI0. Metpopparun,
HaOmonasmecs y 51,2% OOJbHBIX ¢ COUCTAHHOM IMa-
TOJIOTHEHN H/I0- U MUOMETpHs A0 DMA, mocie mpoiie-
Iypbl HE OTMEYAIIHCh.

Cpenn nauuentok Il rpynmel, y 60% KOTOpBIX 10
OMA Opum KanmoOBl Ha MEHOMETpPOpparud, uepes 3
Mecsta mociae DMA naHHBIE KaloOBl COXPAHSIIACH Y
12,8% O6ompHbIx [la moarpymms! n y 7,8% nmanneHTOK
116 moarpynmer. Yepes 6 MecsIeB mocie SMO0IA3aul
XKaJoO0bl Ha HApyUICHUS MEHCTPYaJIBHOTO IMKJIA II0
THITy OJIMTOMEHOpper ObuTH ToNIbKO y 1 OonbHOI 116
TpYIIIBL.

[Tpu ananu3ze 1abOPaTOPHBIX MOKA3ATENEH KIIMHHU-
YEeCKOT0 aHajlu3a KPOBHM YCTAHOBIJICHO JIOCTOBEPHOE
CHIDKCHHE YacTOThI aHEMHUH y MAI[MEHTOK BCEX HCCIIe-
JIlyeMbIX Ipymi yxe depe3 3 mecsaua nocie IMA. On-
Hako aHemus | crenenn coxpansutace y 20,5% 060:b-
HbIX [ rpynmsl, y 11,8% Ila moarpymmst u 8,7% 116 nox-
TpYIIIb, qTo0, MO-BHIMMOMY, 00yCIIOBIIEHO
0COOCHHOCTSMH TEYCHHUS IOCTIMOOIM3AMOHHOTO TIe-
puona. Yepes 6 mecsiueB nocie IMA KoIMYECTBO Ma-
IIUEHTOK, y KOTOPBIX BBIABISUIACH aHEMHUS, B TPYIIIIE
OONBHBIX, HE MOIYYaBIINX MPOTHBOPELUIUBHOE TOP-
MoHanbHoe edeHne ['TI9, 6su10 B 3 pasa Gosnblie, uemMm
Bo II rpynne. Ilpu 3TOM nokasarenu CBEPTHIBAIOLICH
CHCTEMBl KPOBH IAIMEHTOK HCCIEAYeMBbIX TPy B
CPOKH HAOJIOJICHHSI HaXOIWINCh B Ipejesax HOopMa-
TUBHBIX 3HaYECHUH.

IIpu n3yueHnn AMHAMUKU pa3MEPOB MaTKU U MH-
OMAaTO3HBIX Y3JIOB Moclie mpoueaypsl OMA oueHuBa-
Jach ¢ noMousio Y3U B TedeHue 12 MecsieB mocTaM-
0O0JIM3aLIMOHHOTO TIepHo/a. Y CTAaHOBJICHO, YTO 00bEM
MaTKH y BCeX NAIMeHTOK depe3 roj mocie OMA
YMEHBIIWJICS B 2,2 pa3a U MPaKTHIECKH COOTBETCTBO-
BaJ HOPMaJbHOMY IIOKa3aTemo. Y MalueHToK [
TPYNITEl TPOU30IIIO YMEHbIIEHHE 00beMa y3J0B B 5
pa3, y 6omnbnbix Il rpymmer — B 4,5 pasza Bo Ila mon-
rpymre u B 4,3 pa3a Bo 116 moarpymme.

IIpu Y3U sHpomeTpust y NaUEHTOK ¢ MHOMOMH
MAaTKU U runepruiazueii nocine OMA cpeqHue 3HaueHus
M-5X0 OBbIIIM T0OCTOBEPHO HMXKE uepe3 3 u 6 Mecsles,
4yeM 10 dSMOOIHM3aLUK; IPUYEM, B TPYIIIIE MAIlHEHTOK C
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MHOMOH MaTKH, KOTOPBIM Ha3HA4aach MPOTHBOPELIN-
nmuBHas Tepanus [TID nmociae DMA cpemnue mokasa-
Tenmu M-3X0 OBLTH IOCTOBEPHO HIKE, YEM y MAIIUEHTOK
I rpymmsr. Cneyet oTMeTHTSD, 9TO B | rpymme mokasa-
Tenb M-3x0 gepe3 6 mecsreB nocie ODMA mpeBsIIan
AHAIIOTUYHBIN TOKa3aTeNb 4epe3 3 Mecsla Mocie M-
6onM3anuy, 4TO CBUAETEIBCTBYET O IIOBBIIICHHOM
pucke pa3Butus peuuausa ['TIO.

CorylacHO JaHHBIM MOP(OJIOTHUECKOTO HCCIIEN0-
BaHMs B TEUEHHE ITOCTIMOOJIM3AIIMOHHOTO IEPHO/Ia pe-
muauBel ['T13 Habmogamuck y 26,2% OO0JBHBIX, KOTO-
pBIe He NOTyYaal IPOTUBOpeUIuBHOrO JeueHus [ TI0
nocie OMA (I rpynma);

y 5,7% nammenTok Ila moarpymmst u'y 3,9% 60116-
HeIX 116 moarpynmel. JlocToBepHBIE pa3Nuyus B 4a-
CTOTE pa3sBUTHA penuaAnBoB [ TID ycTaHOBICHBI MEXITY
nokazarexsiMa B 1 rpymme u Bo 116 moarpymme Ooib-
HBIX.

VY nanueHTOK penpoayKTUBHOTO BO3pacTa ¢ MHO-
MOH MaTK{ M TUIIEpIUIa3HMedl 3HAOMETPHUS, KOTOPHIM
nocie ODMA Ha3HagajCcsi Kypc TOPMOHAJIBHOIO Jieue-
Hust ['TID ¢ nucnonp3oBaHueM npenapaTa Ha OCHOBE IU-
JIPOTECTEepPOHa, I0ciie OTMEHBI TOPMOHAIBHON Tepanuu
penUaMBBl TUNWYHOM TUIEPIUIa3HMH  SHAOMETPHS
HaOmromatoTes B 3 — 3,5 pa3za pexe, 4eM y OONBHBIX, HE
MOTy4YaBIIUX NPOTUBOPEIMINBHON TOPMOHAIBHOI Te-
pammu. Pazpurne pennansa I'T13 y 60IpHBIX MHOMOMH
MAaTKH, [oJIy4yaBlIuX nocie DMA nueHorectcoepxa-
muii MOHO(A3HBIH OpaNbHBIA KOHTPAICTITUB B IIPO-
JIOHTMPOBAaHHOM pEXHME B TedeHHe O Mecdles,
HaOJI0aeTCs JIOCTOBEPHO pEXe, YeM B OTCYTCTBHE
MPOTUBOPEIUANBHOTO JleueHus — B 3,2%. IIpu Ha3Ha-
YEHUH MAlMEHTKaM ¢ MUOMOM MaTku 1 I'TID B mocToM-
00MM3alMOHHOM TIEPHOZE AMEHOI'eCTCOACPKAIIETO
MOHO(}a3HOTO OPATLHOTO KOHTPALIEIITHBA B IPOJIOHTH-
POBAaHHOM PEXHMME PELIUBBI THIEPIUIA3UN YHJIOMET-
pus oTMmedaroTcsi B 2,2 pasa pexe, 4eM y OONBHBIX,
MPUMEHSBIINX C JAHHOH IEJIbI0 aHAJIOT IPOTeCTEPOHA.

Taxum o6pazom, HanboIee 3P HEKTUBHBEIM TOPMO-
HaJIbHBIM TIperapaToM JUIsl PEAYIPEKACHHUS Pa3BUTHS
permauBa ['TID y GONBHBIX B PEMpPOAYKTHBHOM BO3-
pacTe ¢ coYeTaHHOW TOOPOKAYECTBEHHOMN MaTOJIOTHEH

9H0- 1 MHOMETPHS Tiociie OMA, SBIISETCS TUSHOTECT-
comepxaniuii ~ MOHOGA3HbIi  KOMOMHHPOBAHHBII
OpaJIbHBIH KOHTPAIICTITUB, IIPUMCHSIEMBIN B TeUCHUE 6
MECSIICB B MIPOJIOHTUPOBAHHOM PEXUME.

BeiBoabl: IlpuMeHeHHE NPOTUBOPELUANBHON
TOPMOHAJIBFHON Tepanuy THIIEPIIACTHISCKAX MpOoIIec-
COB 3HJIOMETPHS B MOCTIMOOIU3AI[HOHHOM MEPUOJIE Y
OOJIBHBIX MHOMOM MaTKH PENpOJyKTHBHOT'O BO3pPacTa
MO3BOJISIET CYIIECTBEHHO CHU3UTh PUCK Pa3BUTHUS pe-
IUAMBa JTOOPOKAYECTBEHHOMN MATOJOTHU dHIOMETPUS
U yIYyYIIUTh Ka4€CTBO KU3HH MallMEeHTOK.
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Abstract

The problem of treating multifocal kidney cancer is a very topical issue. The multianalysis of literature
showed that the morbidity of multifocal renal cancer was 7.9%, which is approximately equal to the incidence of
recurrence after renal resection. This allows a hypothesis that most of the tumors that are considered recurrent after
nephron-sparing surgery, are only multifocal tumors which have not been diagnosed before surgery or during it.
There are currently no treatment protocols for multifocal kidney tumors. We think that the best approach to the
treatment of multifocal tumors is to conduct nephron-sparing surgery, that is, to resect all detected tumors, if there
is such a technical possibility. This is especially true for patients with bilateral multifocal tumors who have a real
risk of going into a renoprival state.

AHoTAaNis

[TpoGnema sikyBaHHS MyJIbTU(OKAIEHOTO PaKy HUPOK € JIy)Ke aKTyaJbHUM NMUTaHHAM. Haun BnacHuii kopu-
TOBaHUH MYJIbTHAHAJI3 JITEpaTypHUX PKEpel MOKa3aB, M0 9acToTa MYIbTH()OKAIEHOTO paKy HHUPKH CKIIAZA€e
7,9%, 110 TPUOJIM3HO OPIBHIOE YacTOTI BUHUKHEHHS PelMIMUBIB Micis pe3ekuii Hupku. Lle no3Boinsie npumyc-
TUTH, IO OUTBIIICTH 3 MyXJIUH, SKi BBOXKAIOTHCS penuanBamu micisa O3X, € nume MymsTH(OKaTbHIMA HOBOYTBO-
PEHHSMH, sIKi He OyJH AiarHOCTOBaHi 10 omeparii abo mix gac omepanii. Ha croromHim il 1eH He iCHY€E MPOTO-
KOJIIB JIIKYBaHHS IOZI0 MyJIbTU(OKAIBHUX ITyXJIMH HUPKHU. BiporizHoO, KpaiiM miIX010M JI0 JIiIKyBaHHS MYJIbTH-
(hoxanmpHUX MyXJHH € npoBeeHHs 03X, ToOTO pe3eKIlis BCiX BUABICHHUX ITyXJIFH, 3pO3YMIJIO, III0 IPH HASBHOCTI
TaKoi TeXHIYHOT MOXIUBOCTI. OCOOJIMBO BCE LI CTOCYETHCS MALEHTIB 3 JBOOITYHUMH MYJIbTH()OKAIbHUMH ITyX-

JMHAMH, SKi MalOTh peajbHUI PU3HK NEPEUTH B PEHONIPUBHUI CTaH.

Keywords: multifocal kidney cancer, nephron-sparing surgery
KoarouoBi ciioBa: MynbTi]OKaIbHI MYXJIMHU HUPOK, OpraHo3oepiratoda Xipypris

BusiBiieHHs1 maiieHTiB 3 MyJnbTH()OKAIBHUM HUP-
KOBO-KJIITHHHUM PakoM Ma€ BEJIMKE 3HAUCHHS 3aBJITKI
HOro BIUIMBY Ha CTPATETiIO JIIKYBaHHS TaKUX XBOPHX.
Bubip merona iikyBaHHS MYJIbTH(OKAIBFHOTO PAaKy €
JoKepesioM Oe3Jtiul 1e0aTiB 3 Kibkox mpudnH. [lepi 3a
BC€, 116 3AIMIIAETHCS OJHUM i3 BITHOCHHUX IIPOTHIIOKA-
3aHb 70 opraHo30epirarouoi xipyprii (O3X) myxyiuH
HUPOK [1], OCKiMBKH IIe 3MymIye OaraThOX YpOJIOTiB
rbOoKO 3ayMaTucs, nepi Hixk npuctynaru o 03X,
YH TO i3-3a TEXHIYHUX MipKyBaHb Y/ MOXKIIMBUX OHKO-
JoTiUYHUX mpobaeM y MaiidyTtasomy [2]. [lo-apyre, mi-
CJIsl paJiiKaIbHOI HehPEKTOMIT MalieHTy BXKe He MOTpi-
OHi MTOBTOPHI omepariii, sk B pa3i HOsSBH HOBOTO HOBO-
YTBOpeHHs1 a0o peuuanBy myxauHu micist 03X,
OCKIJIBKM TIOBTOpPHA PE3EKI[isl HUPKH € AyKe CKIIaTHIM
BTpy4aHHsaM. [lo-Tpere, 3a BiacyTHOCTI crienudiyHuX
TeHETHYHHUX JIOCIIKEHb JJIsl BUSIBJIICHHS KIIOHAIBHOTO
MOXOJUKEHHST TyXJHMHH, TPH BUSBICHHI HOBOYTBO-
PEeHHS B paHillle OIepOBaHill HUPII, Y ypoJIoTa € IeB-
HUH AMCKOM(OPT NPH BU3HAUCHH] YU € 11€ PELUIMBOM
HOBOYTBOPEHHSI, a00 1€ € HACIAKOM MYJIbTU(POKAIIb-
HocTi. HapemTi, oOMexxeHa KUTbKICTh JOCIiPKeHb PO
03X npu MynbTH(OKATILHOMY paKy HUPKH, JOKH 10
HE J03BOJIMJIA CIIPHMMATH OpraHo30epirarounii miaxig
B SIKOCTI HAWKPAIIOTr0 METO/A JIIKYBaHHSI.

Busnauenna myrsmugoxanvnux nyxaun. MynbpTa-
(hOKaJBHICTH MyXJIMHKU O3HAyae, 10 B OpraHi oJHOYa-

CHO € OlIIbIlIe OJTHOrO HOBOYTBOPEHHS Ti€l &K caMoi ric-
TOJOTIYHOI CTPYKTYpH. Lli HOBOYTBOpEHHS MOXYTh
OyTH BHYTPIIIHEO-OPraHHUMH METacTa3aMu, abo OyTH
MHOXKHUHHHAMH TTEPBUHHUMH ITyXJIMHAMH, 110 MAIOTh Pi-
3HE KJIOHaJbHE T0XO/pKeHHs. Lle € HalOIbI nomyss-
pHE BU3HAYEHHS MYJIbTH(POKAIBLHOCTI.

AJe He Bce Tak MPOCTO 3 BU3HAYECHHSM MYJIbTH-
¢okanpHOCTI. IcHye HM3Ka MHUTaHb IIOJI0 BU3HAYEHHS
bOTO Mporecy. Yu € 11e MpocTo HasBHICTIO IHIIIOTO HO-
BOYTBOPEHHS BCEpE/IMHI Ti€l )X HUPKH SIK Kaxke Junker
Ta cmiBas.,? [3]. Un moBHHHA iHIIA MyXJIHHA TEX OyTH
3n0siKicHOI0? UM TMOBMHEH OyTH B HasBHOCTI SIKHHCH
map MapeHxiMu MiXk MIEPBUHHUMU Ta CATEITHUMU HO-
BOYTBOPEHHSIMH, 1100 iCHyBajla MyJIbTU(OKAIBHICTE?
[4]. U moBuHHI BCi ypaXeHHS MAaTH OJHAKOBY TiCTO-
JIOT1YHY cTpyKTypy? Uu 03Ha4ae HAsABHICTb ITyXJIMHH 1
B KOHTpaJaTepabHil HHUPII TaKOX MYJIbTH(OKATH-
HicTe? [5]. Un noBUHHA KOHTpajaTepalibHa HUPKa Mic-
TUTH KiJIbKa MMyXJIUH, 00 BOHA TeX Oyla MyJIbTH(O-
KanpHOW? Uu moB's3aHa MyJIbTH()OKAIBHICTh OIHIET
HUPKH 3 MYJIBTH(OKAIBHICTIO TPOTHIIEKHOT HUPKU? |
B3arajl Sk MA MO’XEMO 3HAaTH 0€3 T€HETHYHHUX IOCIIi-
JUKEHB, UM € IIsI CaTeJIiTHA MyXJIMHA B OJIHII a00 B KOH-
TpajaTepaidbHii HHpPII CaMOCTIHHIM HOBOYTBOPEH-
HSIM, 200 1€ € JIOKAIFHUM PElUANBOM YH METacTa3oM
3 mepBuHHOTO BorHMma? [6]. Ha aeski 3 mux 3anmutaHb
JIOCi HEMAE BiAIOBII.
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Yacmoma myremugoranvuux nyxaun. Ilpodbnema
MYJIbTU(QOKAIBHOTO PaKy HUPKH BHBYAETHCS Bxke Oi-
meme 30 pokiB. HaiiGinpIma KigbKiCTh AOCHTIIHKEHB 3
uiei Temu omyo6:ikoBani 10 2010 poky. IIpore, Benu-
KUX JOCIIJDKeHb, [0 NPHCBIYCHUX LBOMY MUTAHHIO
Hebarato. Po3MOBCIOKEHICTH  MYJIBTU()OKAIBEHOTO
paky ckmaznae Bix 5 1o 25% . Taky Benuky po30ikHICTh
B pe3yJIbTaTax MOXKHa ITOSICHUTH KiIbKoMa (haKTopamHu:
BEJIMYMHOIO BHOIPOK TMAIli€HTIB, BIIMIHHOCTSIMU B Me-
TOJOJIOTIT TAaTOMOP(OJIOTIYHUX JIOCHTIPKEHb, BKIIO-
YEHHSM B JIOCII/KCHHS DPi3HHUX TiCTOJIOTIYHHX BHIIB
HOBOYTBOPEHb HUPKH, a TAKOXK JIESIKI 3 IOCII/PKEHb HE

BHKITIOYAJIM BCIX MAI[IEHTIB 13 CHAJKOBUMH 3aXBOPIO-
BaHHsMH [4, 7]. Takox, AKICTh Ta TEXHIYHI MOXKJIHBO-
CT1 METOJIB Bi3yaui3amii, 10 BUKOPUCTOBYIOTHCS B Pi-
3HI YacH, MOTJIa CIPUSTH PI3HUM JaHUM LIOAO BHSIB-
JMeHHd MyJdbTH(OKampHOro paky [2]. Hapemrri,
BIJICYTHICTb 3arajJbHONPUHHATUX KPUTEPIiB, IO BUKO-
PHUCTOBYIOTHCSI JUISI BU3HAUEHHS MYJIbTH(POKAIBLHOCTI,
TaK0 MOTJIa IIPU3BECTH A0 PI3HUX OL[IHOK MOLUIMPEHO-
CTi MynbTH(OKATBHOCTI. Maibke Bci HasBHI JOCIi-
JDKEHHS, 10 JIEMOHCTPYIOTh 4acTOTY MYJbTH(OKAIb-

HUX HOBOYTBOPEHb BifoOpaxkeHi B Tabmmili 1.

Tabmums 1.

JlociizkeHHS, 010 OLIHKH PO3NOBCIO/UKEHHS MYJbTH(OKAJILHUX NYXJIHH HUPKH

ABTOpH Pik ny6aikauii | Kinbkicte mauientis | Yacrora myastudokanasnocri, N (%)
Mukamel et al. [8] 1988 66 13 (20,6%)
Cheng et al. [9] 1991 100 7 (7%)
Jacgmin et al. [10] 1992 257 26 (10%)
Steinbach et al. [11] 1994 510 76 (14,9%)
Whang et al. [12] 1995 44 11 (25%)
Kletcher et al. [13] 1995 100 16 (16%)
Nissenkorn et al. [14] 1995 27 3(11,1%)
Oyacetal. [15] 1995 108 7 (6,5%)
Gohji et al. [16] 1998 64 10 (15,6%)
Schlichter et al. [17] 1999 281 48 (17,1%)
Bilen C. et al. [18] 1999 40 4 (10%)
Kinouchi T. [19] 1999 124 23 (18.5%)
Baltaci et al. [20] 2000 103 22 (21,4%)
Melissourgos et al. [21] 2002 235 12 (5%)
Lang et al. [22] 2004 255 37 (14,5%)
Richstone et al. [23] 2004 1071 57 (5,3%)
Dimarco D. et al. [24] 2004 2373 130 (5.4%)
IIyce A.B. [25] 2005 152 25 (16,5%)
Crispen P.L. et al. [26] 2008 1113 60 (5,4%)
Wmoxun 10.A., [27] 2010 1270 68 (5,4%)
Tsivian M. et al. [28] 2010 560 81 (14,4%)
Bcboro 8293 655 (7,9%0)

Hamr mynbpTHaHaIi3 JiTEpaTypHUX JHKEPE MoKa-
3aB, 0 YaCTOTa MYJIbTH(HOKAIEHOTO PaKy HUPKH CKJIa-
Jae B cepenuboMy 7,9%. 1 e ayxe 1ikaBo TOMY, II0
MOKa3HUK 7,9% Ay>Ke CXOXKHH Ha 4YACTOTY BUHUKHEHHS
PELMIUBIB MTICHIS pe3eKilii HUpKH, skuil ckaanae 4—9%!
e no3Bosie MPHUITYCTUTH, MO OLTBITICTD 3 MYXJIUH, SIKi
BBAXAIOTHCSl PELUAMBAMHU, € JIMIIE MYJIbTH(HOKAIb-
HUMH HOBOYTBOPEHHSI, SIKi He OYyJIM JiarHOCTOBaHi J10
omepariii abo mig gac oneparii. [Ipu oMy ayxe Bax-
JMBO, IO OUIBIIICTh CATENITHUX MyXJuH (>60%) He
BUSIBIISIIOTBCSL IO OTepaliii 3a JOMOMOrOI Cy4acHHX
METOZIB Bi3yauizarii [26, 29].

36’30k MyabmugpokanvHocmi 3 xapaxmepucmu-
Kamu nepeuHHO20 HOBOYMEOPEHHs. AKTYaIIbHIM € TIH-
TaHHS 3B’ SI3Ky MYJIbTH(OKATBHIX ITyXJIMH B HUPII 3 1H-
IIMMH TIapaMeTpaMyu HOBOYTBOPEHHsI (po3Mip, cTajis,
maToMopQOIOTigHi 0COOTUBOCTI, HASBHICTh BHYTPIMI-
HbO-CYJTUHHOTO PO3NOBCIOJUKEHHS). Jlocimi ke s 1o-
Ka3aJid HeOJHO3HAUHI pe3ynabTaTh. [Ipu aHami3i maTo-
MOPQOJIOTIYHHUX BIACTHBOCTEH MYIbTU()OKAIBHUX HO-
BOYTBOPEHb OYJIM OTPHMAaHI CYIEPEUINBI BUCHOBKH.
Kletcher Ta cmiBaBT., BUSBWIIH, 10 NAMISPHAN Ta 3Mi-
IIaHWH THIU MyXJIMH Ha0araTto 4acTille CyIpoBOIXKY-
I0TbCS HasBHICTIO caTeniTHuX BorHumr [13]. Ilpore
CTajis Ta po3Mip MyXJIMHU He OyJM CTaTUCTUYHO 3HA-
YYIIMMHA TPOTHOCTHYHUMH (aKTOpaMH. Y BEIUKOMY

mocmimkenni Richstone Ta crmiBaBT., Ha OCHOBI Ha OC-
HOBI aHamizy 1071 mamieHTIiB micis HehpeKTOMil BH-
SIBUJIM, 110 HASIBHICTh NANWIUIIPHOT MyXJIMHH, & TAKOK
OimaTepaiipHe ypasKeHHS, OUTBII MI3HI cTamii i3 3aiy-
YEeHHSIM perioHaNbHUX JiM(aTHYHUX BY3IiB OyiIn
OB ’s13aHi 3 MYJFTU(QOKAJIBHICTIO MyXJIWHU. 3a IX Ja-
HHMMHU 4acTOTa MyJIbTH(OKaIBHOCTI OyIia Ha piBHI 5,3%
[23]. Onmnak B iHmIUX poboTax He OYII0 POAEMOHCTPO-
BaHO 3HAYHOI KOPEIAIi] MiXK HaMUIIPHAM TUIIOM ITy-
XJIMHU Ta MyJIbTH(OKaIbHICTIO [16, 20].

IHBa3isi HOBOYTBOPEHHS B CYJIMHU PO3TIISIAETHCS
SIK OJJMH 3 HAOUIbII Ba>kKJIMBUX NMPOTHOCTUYHUX (aK-
TOPIB II0JI0 PEIMINBY paKy HUPKH Ta KaHIep-cremidi-
YHOT BIKMBAHOCTI XBOpHX. [IpoTe siBHMI 3B’S30K MiXk
MyJIbTH()OKATBHICTIO Ta MIKPOCKOIIIYHOIO 1HBA3i€I0
ITyXJINHU B BEHO3HE pyCIIo OyJiia BUSBIICHA TUIBKHU B PO-
6oti Gohji Ta cniBaBT., [16]. CyauHHa MiKpoiHBa3isg
yxJIMHU crioctepiranacst y 8 3 10 (80%) namienTis 3
MYJIbTU(QOKAILHIMH HOBOYTBOpeHHsIMH. OJHAaK, CTa-
TUCTHYHHU aHami3, mo OyB mpoBeneHuid Baltaci Ta
CHIBAaBT., He MiATBepauB wi naHi. Timeku 6 3 22 (27,3%)
MyJIbTH()OKATBHAX MyXJIMH MalH iHBa3il0 HOBOYTBO-
peHHs y BeHo3He pycio [20].

BaraTo nociigHHUKIB BBaXaloTh, M0 MYJIbTH(OKA-
JILHICTD HE 3aJIEXKUTh BiJl pO3MIpiB IEPBUHHOI ITyXJIMHU
[12, 13, 15, 23]. BuBuenHs1 Kopensiii Mi>xk po3MipoM
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HOBOYTBOPEHHS 1 MYJIbTH()OKAJIBHICTIO HAHOUIbII ak-
TyaJlbHO TPH IyXJIMHAX HEBEJIMKOro Po3Mipy, KOJIH B
BUKOpUCTOBYeThCS O3X (Tadm. 2).

B po6ori Kletcher ta criiBaBT., cepen 16 narieHTis
3 MyJIbTH(POKATHHAM PaKOM HUPKH, pO3MIpH IIEPBHH-
HOT myxJyinHu MeHme 4 cM Oynu B 50% Bunaakis. Y no-

cmimpkenHi Whang Ta cmiBaBt., B 91% Bumajakis mep-
BHHHE HOBOYTBOPEHHS HE IEPEBUIIIYBAJIO B pO3Mipax 5
cM. Gohji Ta criBaBT., BUBYAIH MYJIETHPOKAIBHICTE Y
TIALI€HTIB 3 MyXJIMHAMH po3MipoM 10 50 MM, siki Oynu
kaagunaTamu s nposeaeHHs O3X. [Ipu npomy my-
JIbTU(OKANBHICTE BUsBIECHa Yy 15,6% BHUIaaKiB.

Tabmums 2.
ChiBBilHOLIEHHS YACTOTH MYJbTH(POKAIBHOCTI i3 po3MipaMu IEPBHHHOTO HOBOYTBOPEHHS
ABTOpH Hacrora Mym’T.HCbO_ IlepunHa myxnuHa 10 4 cM | IlepBuHHA myXJHHA 10 5 cM
KaJIbHOCTI

Kletcher et al. [13] 16 u3 100 (16%) 8 (50%) -

Whang et al. [12] 11 u3 44 (25%) - 10 (91%)

Mukamel et al. [8] 13 u3 66 (20,6%) 4 (31%) -

Gohji et al. [16] 10 u3 64 (15,6%) - 10 (100%)

Baltaci et al. [20] 22 u3 103 (21,4%) 7 (32%) -

Richstone et al. [23] 57 u3 1071 (5,3%) 22 (39%) -

Wunderlich et al. [30] 133104 (12,5%) 21,4%

VY poboTi Ha OCHOBiI ayTONCIHHOTO Marepiaimy
Wunderlich ta cniBaBT., npoanainizyBanmu 104 npena-
para 3 myxauHaMu po3mipom 1o 4 cMm. B 13 (12,5%)
BUTA/IKIB BUSBIICHI MyIbTH(OOKAIBHI JOIATKOBI HOBO-
YTBOPEHHSI, 1110 Oy HUPKOBO-KJIITUHHUM pakoM. [Ipu
IPOMY HaHOLTbIIA YaCTOTa MYJIBTH(POKAIHHOCTI Oyia
BUSBJICHA cepell MyXJuH Big 2 mo 3 c¢M B miamerpi
(21,4%). Ognak B nocmimkenHi Crispen P.L. i cmiBaBT.,
SKAH BKJIIOYAB HAHOLIbIIY KUIBKICTh MMAIIEHTIB 3 MyX-
JMHaMH MeHIIe 4 CM B JliaMeTpi, Taka BUCOKa YacToTa
MyJIbTU(OKAIBFHOCTI He Oyna miATBep/XeHa 1 CTaHo-
Buna suue 5,4% [26].

3aJIexHICTh MK CTAII€I0 MMyXJIMHHU Ta MyJIbTU(O-
KaJBbHICTIO BiI3HAYA€THCS OUIBIIICTIO aBTOPIB. Y 3HAU-
HOT KIJIKOCTI MAI[i€HTIB 3 HOBOYTBOPEHHSAMH Ha CTaJIil
T3, 30kpeMa 3 iHBa3i€I0 B KaICyiTy HUPKH, Oy BUSIB-
neHi mynbTH(dOKaNbHI myxinuHu [12, 15, 22]. Ane B iH-
MIUX JOCIIDKEHHIX He OYI0o 3HaHAEHO 3B'SI3KY Mik
CTaJIi€l0 HOBOYTBOPEHHS Ta MYJIbTH(OKaJIbHICTIO [13,
16].

[Ipote mociijKeHb, M0 BKIIOYAIOTh CUCTEMHUIT
aHali3 i IPUCBIYCHI BUBUCHHIO 3B'S3KY Mi’K HAsBHICTIO
MyJIbTH(OKANBHUX MYyXJIHH Ta iX MmaToMop¢osoriu-
HUMH BJIACTHBOCTSIMH, B JIiTEpaTypi € Bchoro naBa [20,
23]. B oqHOMY JOCIIIKEHHI aBTOPH B IKOCTI HE3aJIeX-
HOTO (haKTOpy PHU3HMKY MYJIBTH(OKAIBHOCTI 3asSBHIIH
TUIBKU TIPO CTAJII0 NEPBUHHOI MyXJIMHU. B iHIIIH po-
00Ti Oymno 3asBJICHO, IO MANIIAPHAN MyXIHHHUH (e-
HOTHII, CTaisg MyXiauHu T4, MeTacTa3u B perioHajbHi
TiM(OBY3JIH, a TAKOX JBOOIYHI HOBOYTBOPEHHS € CYT-
TEBUMH (PAKTOPaMU PHU3UKY HASBHOCTI MHOMXXHHHHX
MyXJIMH HUPKU [23].

Buoicusanicms ma npozpecyeanhs 3axe0pio6aiisl
npu myrsmugoxanrpHux nyxaunax. HalBaxmBimmm
apaMeTpoM MyJIbTU(QOKAIBHHUX ITyXJIHH € BU3HAYCHHS
iX MeTacTaTUYHOTO TOTEHIiATy 1 KaHIep-crenudiaaa
BIUKHMBaHICTh NanieHTiB. Eschwege Ta criBaBT., Bi3Ha-
YUB Pi3HUIIO Y BIKMBAHOCTI MAII€HTIB 3 OIMHUIHUMH
Ta MyJbTU(POKUIEHUX ITyXJIMHAMH PO3MipamH J10 3 cM.
Xoua y 2 3 11 xBopuX 3 rpyn# MyJIbTH(POKATHHAX ITy-
XJIMH Ha MOMEHT JliarHO3y B)kKe OyJIM NpHCYTHI Biija-
neni metactasu [31]. Schlichter Ta cmiBaBT., Ha OCHOBI
aHanizy 71 mamieHta 3 MyJbTU(QOKILHUM HHUPKOBO-
KIITHHHUM PAaKOM MOKa3aJd, 110 MHOXKWHHI ITyXJIHHHI
HHUPKH TI0B’s13aH1 3 paHHIM METAacTa3yBaHHSIM Ta Hora-
HOTO BIDKHBAHICTIO B TIOPIBHSHHI 3 COJIITAPHUMH HOBO-
yTrBOpeHHsIMH [ 17]. AHanoriuHi pe3yabraTu € B poOoTi

Licht Ta cmiBaBr., mo npucesdeHa pesympratam 03X
[32].

[IpoTe GaraTo mOCHiIKEHb CBiqUaTh MPO BiACYT-
HICTh CTATHCTHYHO 3HAYYIIOI KOPEJMii MiXK MyJIbTH-
(hOKaNBHOCTIO Ta MPOTPECYBAaHHAM IMyXJIHHHU [22, 23,
26, 24]. 3okpema, Leibovich Ta cmiBaBT., HA OCHOBI
aHanizy 1671 manieHTiB OLIHMIM BIUIMB IIPOTHOCTHY-
HUX (aKTOPiB Ha BUTHHY BiJl METACTa3iB BIKMBAHICTH
[33]. Ha BigmiHy Bix iHIIKX TapaMeTpiB, MynbTH(OKA-
JIBHICTh HE MPOAEMOHCTPYBaja MPOTHOCTUYHOTO 3HA-
YeHHsI B IporpecyBaHHi paky. Takox i B iHIIiH poOOTi
Lang Tta cmiBaBT., He OyJIO BHABICHO 3B'SI3KY MIX MY-
JTHU(OKATBHICTIO 1 METaCTATUYHOIO Mporpeciero [22].
Richstone 3 cmiBaBT., Ta Crispen P.L. 3 cmiBaBr., 3as-
BWJIM, 110 HASBHICTH CATENIITHUX BOTHHUII B HHUPII HE
BIUIMBA€ Ha BUTBHY BiJl PEIMIUBY BHKHBaHICTH [23,
26]. OriHka BIUIMBY MYJIbTU(OKAIBLHOCTI 3 ypaxyBaH-
HSIM JIOKaJIi3a1ii pelIMBy HOBOYTBOPEHHS Ta IiCTOJIO-
rivnoi ¢opmMu HOBOYTBOpEHHs Oyjia mpoBeaeHa
DiMarco Ta cmiBaBT., [24]. MynpTH(OKaTbHICT HE
OyJa MoB’si3aHa 3 MiBUINCHHSIM YaCcTOTH ilICHIIaTepa-
JMBHUX PEIUIUBIB Ta CMEPTHOCTI BiXl paky. [Ipore iimo-
BIPHICTb TOSIBH IYXJIMHY B HILIH HUPI y KX Malli€H-
TiB Oyia Maibke B 3 pas3u BHIIE, HiXK Y XBOpUX 0e3 My-
npTH(OKaNbHOr0  paky. Ll  TeHAEHIS  TaKOX
I ATBEPAKYETHCS pe3yabTaTaMu gociikeHHs Crispen
P.L. 3 cmiBagr., [26].

3akmrouenns. [Ipobrnema mikyBaHHS MyIbTHDO-
KaJIbHOTO PaKy HUPOK € y)e aKTyaJIbHUM MUTaHHSM.
Hamr BiracHuUit KOpUTroBaHUM MyJIbTHAHAII3 JiTEPATYp-
HUX JDKEpe MOKa3as, 10 YacTOTa MYJIbTU(POKATEHOTO
paKky HUpPKH ckiaznae 7,9%, mo npuoIM3HO JTOPIBHIOE
4acTOTi BUHUKHEHHS PEIHINBIB MTiCIIS pe3eKiii HUpKH.
Ie 103BOJISIE MPUTTYCTUTH, IO O1TBIIICTE 3 MyXJIHMH, SKi
BBAXAIOTHCS perpauBamu miciist O3X, € uie MyIbTH-
(hoKaTFHIMH HOBOYTBOPEHHSMH, Ki He OyJH JiarHOC-
TOBaHi 710 ornepanii abo mijx yac onepamii. B3arai, 6e3
MPOBEJCHHSI T€HETUYHHUX JOCII/KeHb BaXXKKO BU3HA-
YUTH, YUM € HacIlpaBai MHOXXHHHI HOBOYTBOPEHHS B
HUPIi: MyJIbTH()OKAITEHUM, PEIUINBYIOYHM a00 MeTa-
CTaTHYHHUM 3aXBOPIOBAHHSIM.

Ha cporopnimHill AeHp HEe iICHY€ TMPOTOKOJIIB Ji-
KyBaHHS 100 MYJIbTH()OKAIBHUAX MyXJIMH HUPKH. Bi-
POTiZTHO, KpaIlUM ITiTIXOJIOM IO JTIKYBaHHS MYJIbTH(O-
KaJIbHUX ITyXJIMH € npoBeneHHs 03X, To0To pesekuis
BCIX BHABJICHHUX ITyXJIMH, 3pO3yMiJIO, IO TP HAsBHO-
CTi TaKol TEXHIYHOI MOXKIMUBOCTI. Takuil miaxig Moxe
obrpynToBanuii THM, 1m0: 1) PH He mepeBakae O3X 3a
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OHKOJIOTIYHMMH pe3yJbTaTaMu; 2) BiACYTHI AaHi, sKi
MiATBEPIKYIOTh, 0 HOBI MYXJIUHH, SIKi JiarHOCTOBaH1
B HUpI micns O3X, nificHo € peruamBaMu abo MeTac-
Tazamu; 3) 6ist 20% MyXJIMH HUPKH MatoTh abo 100po-
AKicHUH abo 1HIOJIIEHTHHH XapakTep; 4) BTpaTta HUPKH
Mi/IBUILly€ PU3UK HE TUIBKU PO3BUTKY HHUPKOBOI HEIO-
CTaTHOCTI, aJe i CMepTi BiJ MPUYHH, [0 HE OB s3aHi 3
pakxoM [34]. OcoOamBO BCe IIe CTOCYEThCS MAIIEHTIB 3
JIBOOIYHUMH MYJIbTH(POKATHFHAMH MyXJIMHAMH, SIKi Ma-
I0Th PEAJIbHUI PU3HK IIEPEUTH B PEHOIIPUBHUM CTaH.
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Abstract

The aim of the study was to search for the relationship between standard indicators of renal function and
expression intensity of new peptide and protein molecules in urine biosamples of patients with type 2 diabetes
mellitus (DM), diabetic nephropathy (DN) and chronic kidney disease (CKD) of various stages, which compiled
molecular diagnostic profiles of urine for early detection, assessment of the progression of kidney pathology and
for the development of personalized treatment of CKD in patients with DN. The method of diagnosis and person-
alized treatment of CKD in patients with DN, including identifying the subject as having DN, an increased risk of
developing DN, or having no DN or increased risk of developing DN, where the measurement corresponds to
measurements of at least one biomarker in samples from subjects. We spent personalized selection and use of
hypoglycemic drugs of different groups depending on the patient being assigned to one of the groups - type 2 DM,
DN and CKD C 1-3a or type 2 DM, DN and CKD 3b-5, characterized by one of molecular profile options urine
(ceruloplasmin + podocin + matrix metalloproteinase 9 for treatment with glycazide MR / E-cadherin + cystatin
C for the treatment of empagliflozin / macrophage chemoattraction protein-1 + neutrophil lipocalin associated with
gelatinase for the treatment of liraglutide + gliclazide MR or empagliflozin + gliclazide MR/ transforming growth
factor B1 + macrophage chemoattraction-1 protein + neutrophil lipocalin bound to gelatinase + type V collagen

for treatment with vildagliptin or insulin glargine.

Keywords: diabetic nephropathy, chronic kidney disease, proteomic profile

One of main causes of mortality in patients with
type 2 diabetes mellitus (DM) is diabetic nephropathy
(DN), which leads to terminal renal failure [1,2]. Epi-
demiological studies have shown that true prevalence
of DN is higher than the registered prevalence (8%) by
2-8 times in certain regional districts of Russia [3]. Mi-
croalbuminuria (MAU) in 15-40% of cases is detected
upon first appearance of type 2 DM or precedes the di-
agnosis [4]. The question of the mechanism of the oc-
currence and development of DN in patients with type
2 DM, trigger factors that determine the rate of its pro-
gression, remains open. Today the problem of studying
of molecular mechanisms of the development of DN
and their pharmacological correction has acquired new
level of significance in connection with the introduc-
tion of the concept of chronic kidney disease (CKD)
[5,6].

The aim of the study was to search for the relation-
ship between standard indicators of renal function and
expression intensity of new peptide and protein mole-
cules in urine biosamples of patients with type 2 DM,
DN and CKD of various stages, which compiled mo-
lecular diagnostic profiles of urine for early detection,
assessment of the progression of kidney pathology and
for the development of personalized treatment of CKD

in patients with DN.

Material and methods

The study was prospective controlled randomized
performed in 2 centers.

Criteria for inclusion in the study: diagnosis - type
2 DM, DN, CKD C 1-5, arterial hypertension (AH) 1-3
degrees; outpatients and inpatients of both sexes from
40 to 70 years; the duration of confirmed disease of
type 2 DM is not less than 3 years; persons of control
group without type 2 DM; informed consent to partici-
pate in clinical trial.

Criteria for exclusion from the study: primary non-
diabetic pathology of kidneys; type 1 DM; frequent at-
tacks of hypoglycemia; clinical and laboratory signs of
ketoacidosis; other endocrine diseases; urinary tract in-
fection; signs of acute cerebrovascular accident, trau-
matic brain injury, neuroinfection, epilepsy, Parkin-
son's disease and syndrome; acute myocardial infarc-
tion, symptomatic hypertension, chronic heart failure 11
- 111 stage; acute inflammatory disease or its exacerba-
tion; severe violations of the liver and kidneys; malig-
nant neoplasms; gout; collagenoses; hypothyroidism;
vasculitis; pregnancy; current or previous smoking; al-
coholism, drug addiction; patient refusal to participate
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in the study; hypersensitivity to previously taken hypo-
glycemic drugs of sulfonylurea derivatives, inhibitor of
the sodium glucose co-transporter-2 (SGLT-2), various
types of insulin; participation in clinical trials of other
drugs within 60 days before the start of study; adminis-
trative reasons.

Clinical study was performed on the basis of En-
docrinology Department of the Republican Diagnostic
Center (Makhachkala, Republic of Dagestan, Russia),
Endocrinology Department of the Central City Hospital
(Derbent, Republic of Dagestan, Russia), the Depart-
ment of Nephrology of Rostov State Medical Univer-
sity (Rostov-on-Don, Russia), Medical Center "Novo-
meditsina” (Rostov-on-Don, Russia). The duration of
the study was 6 months.

Randomization was carried out by computer-aided
compilation of the list of patients included in the study
during the screening / collection of baseline data and
their distribution into target groups according to the or-
der of inclusion: 234 patients were included (men - 125
people; women - 109 people; 59.5 + 0.3 years) with di-
agnosis of type 2 DM, DN, CKD C 1-5, arterial hyper-
tension (AH) of 1-3 degrees, who took long-term anti-
hypertensive therapy at the time of inclusion (angioten-
sin 1l receptor antagonist valsartan, 80-160 mg/day,
slow calcium channel blocker amlodipine, 5 mg/day),
antiplatelet agent acetylsalicylic acid, 0.1 g/day, hypo-
lipidemic drug phenofibrate DV, 145 mg/day. If the pa-
tient with type 2 DM is diagnosed with CKD based on
standard research methods (BMI, central and renal he-
modynamics, pre- and postprandial blood glucose con-
centrations, HbAlc, lipid profile, GFR based Chronic
Kidney Desease Epidemiology Collaboration [CKD-
EPI] formula for calculating GFR [3], AER and A/Cr
ratios in urine, serum creatinine, urea, potassium lev-
els), patient belongs to one of two groups: the patient
with type 2 DM, DN and CKD C 1-3a (GFR > 45 ml /
min /1.73 m?), the patient with type 2 DM, DN and
CKD C 3b-5 (GFR<45 ml /min/1.73 m?).

After inclusion in the study, 2 groups of patients
were formed in which following regimens of hypogly-
cemic therapy were performed [4]: group 1 (n=119) -
patients with type 2 DM, DN and CKD C 1-3a (GFR
>45 ml/min/1.73 m?), albumin excretion rate (AER) —
0-300 mg/day were taken the inhibitor of SGLT-2 em-
pagliflozin, sulfonylurea derivative (SM, glycazide
MR), glucagon-like peptide receptor agonist (GLP-1,
liraglutide); group 2 (n=115) - patients with type 2 DM,
DN and CKD C3b-5 (GFR < 45 ml/min/1.73m?),
AER>300 mg/day, were taken dipeptidyl peptidase in-
hibitor -4 (DPP4, vildagliptin), long-acting insulin (in-
sulin glargine). The stratification of treatment tactics is
performed for each patient depending on the level of
HbAlc in the debut: 6.5-7.5%, 7.6-9.0%, > 9%. The
control group consisted of healthy individuals (n=30).

Primary endpoint of clinical study is the increase
of GFR and maintaining this indicator on the level of at
least 90 ml /min /1.73 m? in the group of patients with
type 2 DM and CKD C1-2, at least 60 ml /min/1.73 m?
in the group of patients with type 2 DM and CKD C3a
and at least 30-45 ml/min/1.73 m? in the group of
patients with type 2 DM and CKD C3b-5.

Secondary points of clinical study are stabilization
of average daily SBP at the level of>120 mmHg and
<140 mmHg and DBP>70 mmHg and <85 mmHg

accordingly, the AER is less than 30 mg/day for CKD
C1, 30-300 mg/day for CKD2-3a, 200-300 mg/day for
CKD C3b-5, serum glucose-6.1 mmol/L and
postprandial blood glucose-7.8 mmol /L, Hb1Ac-7-8%
for CKD 1-3a and CKD C3b-5, respectively, total
cholesterol-6 mmol/L, fibrinogen-3 mg/dl, protein C-
90-110% activity, allowing to evaluate
nephroprotective  effect of the regimen of
hypoglycemic therapy.

Categories of patients with type 2 DM, CKD, and
hypoglycemic treatment regimens met diagnostic crite-
ria for DM and other glycemic disorders (WHO, 1999—
2013), specialized medical care algorithms for patients
with DM [4].

Patient with type 2 DM, DN and CKD C 1-3a
(GFR > 45 ml /min/1.73 m?) is subjected to quantitative
analysis of urine protein biomarkers based on the
ELISA («eBioscience», CIIIA). When high concentra-
tions of ceruloplasmin, podocin, matrix metalloprotein-
ase 9 (MMP9) were detected in urine proteomic profile
we used gliclazide MR 30-120 mg/day; if high concen-
trations of of E-cadherin, cystatin C were detected in
the proteomic urine profile, empagliflozin is used 10-
25 mg/day; when high concentrations of macrophage
chemoattraction-1  protein  (MCP-1), neutrophil
lipocalin associated with gelatinase (NGAL) were de-
tected in the urinary proteomic profile, the combination
of liraglutide is administered subcutaneously in initial
dose of 0.6 mg /day, followed by an increase to 3 mg
/day, adding 0,6 mg in intervals of at least 1 week for 4
weeks and gliclazide MR 30-60 mg/day, -either
gliclazide MR 30-120 mg/day, and empagliflozin 10-
25 mg/day.

Patient with type 2 DM, DN and CKD C 3b-5
(GFR <45 ml /min/1.73 m?) is subjected to quantitative
analysis of protein biomarkers of urine based on the
ELISA («eBioscience», CIIIA). When high concentra-
tions of transforming growth factor (TGF) p1, MCP-1,
NGAL, type IV collagen in urine proteomic profile in
proteomic profile of urine, vildagliptin is used 50
mg/day or 100 mg/day, or insulin glargine 100
IU/ml/day subcutaneously. The decision about the
change of starting hypoglycemic is taken every 6
months of the treatment based on the assessment of all
above-mentioned parameters of instrumental and labor-
atory tests.

Clinical study was approved by the Local Ethics
Committee of Dagestan State Medical University
(Makhachkala, Republic of Dagestan, Russia) (Ne 18,
November 6, 2017).

Statistical processing of results was performed us-
ing the programs ““Statistica 10.0” (StatSoft, Inc, USA),
“XLSTAT” version 2019.3.2 (Addinsoft, USA). De-
scriptive analysis of clinical study included the main
statistical indicators (median, 25th and 75th percen-
tiles). The significance of differences between inde-
pendent groups was evaluated using the Mann-Whitney
test, intra-group differences were evaluated using the
Wilcoxon test. The critical level of p significance in the
testing of statistical hypotheses was assumed to be 0.05.

Results

Clinical and anamnestic characteristics of patients
included in the study and healthy individuals in control
group are presented in table 1.
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shown in table 2. On the “0” day of the study, s

The results of the analysis of indicators of central

and renal hemodynamics in the control and study

cant increase in average daily, day and night of systolic

(SBP) and diastolic blood pressure (DBP) was revealed
in patients compared with control group. Significant

groups in the “0” day and “6” month of the study are
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compared with control group in the presence of signif-

differences between average value of resistance index

icant intergroup differences. The appointment of per-

(RI) and the indicator of minimum blood flow velocity
(Vmin) in interlobar arteries of the kidneys were deter-
mined in control group and group 1. Significant in-

sonalized therapy, taking into account identified urine

protein markers in “6” month of the study, was accom-
panied by significant decrease in average daily, day and

crease of maximum blood flow velocity (V max) in the
interlobar arteries of the kidneys was recorded in

groups 1 and 2 with CKD C2-3a and CKD 3b-5, as well

night SBP and DBP in groups 1 and 2 compared to

baseline values, the decrease of VV max in the interlob-

ular arteries of the kidneys and RI in the group 2 com-

pared with the initial values (table 2).

as significant increase in Rl was revealed in group 2,
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Notes. The data are presented as Me (25;75 per-
centiles) — median (25;75 percentiles); n- the number of
patients; p — probability of differences by the Mann-
Whitney criterion 1) the comparison of values between
control and study groups 1/2 in “0” day, “6” month of
therapy; 3) groupl/2 — in“6” month of therapy; 2) T-
intragroup differences by Wilcoxon test; 1SBP — sys-
tolic blood pressure; 2mm Hg — millimeters of hydrar-
gyrum; 3DBP - diastolic blood pressure; *RI — reo-
graphic index; 5Vmin — minimum blood flow; 5V max
- maximum blood flow

The results of the analysis of hormonal and meta-
bolic indicators of blood and coagulograms, functional
activity of the kidneys, quantitative analysis of protein
urinary markers in 2 groups of patients with type 2 DM
and CKD C1-5 and in control group are presented in
tables 3 and 4. The appointment of personalized ther-
apy of patients with type 2 DM and CKD C1-5 in the
“6” month of the study led to the achievement of pri-
mary research point - significant increase in GFR to the
level of 90 ml/min /1.73 m? in group 1 and 60 ml/min
/1,73 m? in group 2 of patients compared to initial val-
ues of the indicators, as well as the achievement of sec-
ondary research points - significant decrease in AER to
100 mg/day with CKD1-3a and 260 mg / day with
CKPS3b-5, fasting glycemia on the level of not more
than 7 mmol /I and postprandial blood glucose on the
level of not more than 8 mmol/I, significant decrease of
Hb1Ac to the level of no more than 7% in both groups
of patients, fibrinogen to the level of 3 mg/dl, the in-
crease of the activity of protein C to the level of 90-
110% activity, maintaining the achieved level of total
cholesterol in the blood (6 mmol/l) with the level of

LDL cholesterol is not more than 2.8-3 mmol /1, as well
as the decrease in the level of creatinine, potassium
blood with the increase of activated partial thrombin
time in groups 1 and 2 in comparison with similar indi-
cators when included in the study (table 3).

The use of personalized therapy showed signifi-
cant decrease in the concentrations of podocin, MMP 9,
E-cadherin, cystatin C, NGAL, MCP-1 in the urine of
patients of group 1, and significant decrease of TGFp1,
MCP-1, NGAL, type IV collagen in urine of group 2 of
patients compared with groups 1 and 2 when patients
were included in study (table 4).

The use of personalized therapy in patients with
CKD 1-5, type 2 DM and DN contributes to significant
stabilization of central and renal hemodynamics, nor-
malization of pre - and postprandial blood glucose con-
centrations, the level of Hb1Ac, the increase of GFR,
the decrease of AER and A/Cr ratio of urine, the de-
crease of the level of creatinine, urea and serum potas-
sium in comparison with the standard treatment regi-
men.

Significant positive dynamics of above-mentioned
indicators is possible due to the decrease in urine con-
centration of podocin, MMP9 , E-cadherin, cystatin C,
MCP-1, NGAL in groups of patients with type 2 DM,
DN and CKD1-3a and the decrease of urine levels of
TGF B1, MCP-1, NGAL, type IV collagen in the group
of patients with type 2 DM, DN and CKD C 3b-5.

This makes it possible to reduce the dose of hypo-
glycemic and antihypertensive drugs, helps to reduce
the hospitalization time and financial costs for the pa-
tient.
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Abstract

Currently, medical care for women with congenital malformations of the fetus (CMF) is regulated by clinical
protocols which allow to practice medical abortion regardless of the duration of pregnancy. This study presents
the experience of medical abortion for women with CMF in the midpregnancy. The study assessed the psycholog-
ical status of patients depending on the method of termination of pregnancy and showed the effectiveness of med-
ical abortion in comparison with other methods of abortion.

AHHOTAUUA

MenuiHcKas IOMOIIH )KEHIIIMHAM C BPOXASHHBIMH ITOpoKaMu pa3ButHs mwioaa (BIIP), B HacTosmiee BpeMs
PETIIAMEHTUPYETCA KIIMHUYCCKUMU TPOTOKOJIAMH, KOTOPBIE MO3BOJIAIOT NPUMCHATH Me}II/IKaMeHTOZ’,HHﬁ a6opT
HE3aBHCHMO OT CpoKa OepeMeHHOCTH. B paboTe mpencTaBieH OMbIT MEITUKaMEHTO3HOTO MPEPhIBAaHUS OEpeMEeH-
HOCTH Y JKCHIIHUH C BIIP IJj10Jia BO BTOPOM TPpUMECTPE. B HCCJICJOBAaHUU ITPOBEACHA OLICHKA MICUXO0JOTTYECKOMN
PpCaKun NaliMeHTOK B 3aBUCUMOCTH OT METOJa NPEPbIBAHUS 6epeMeHHOCTI/I U IOKa3aHbl S(b(i)eKTI/IBHOCTL MEaU-
KaME€HTO3HOI'O a60pTa nepea ApyrumMu MEeToaaMu IpepbIBaHUA 6epeMeHHOCTI/I.

Keywords: medical abortion, congenital malformations of the fetus
KiioueBnble ciioBa: MGILI/IKaMeHT03HLII71 a6opT, BPOXIACHHBIC TOPOKHU pa3sBUTHUS IJIOAA

3a mocienHWe Ba JECSATUICTHS B MHpPE HaMme-
THJICS CYIIECTBEHHBIM HPOTpecc B CHIDKEHHHM HEOHa-
TaIBbHOW CMEPTHOCTH, II00ANBHBIA KO3()(UITHEHT KO-
Topoii B epuoa Mexay 2000 u 2017 rogamMu CHU3HIICS
¢ 31 mo 18 cmepreit Ha 1000 xuBopoxaeHMA. 1 He
CMOTps Ha 3TOT ¢akT, no AaHHeiM BO3 B 2017 roxy
Oosiee 2,5 MIJTMOHOB A€TEH yMEPIIX OT NPEJOTBpaTH-
MBIX IMPHUYHH, TAKUX KaK HEJOHOIIEHHOCTb, OCIOXHE-
HHS BO BpeMs POJOB, MH(EKIUHN U BPOXKJICHHBIC MO-
poxku pazsutus (BIIP) [1]. Bo Bcem Mupe BpoxieHHbIE

AHOMAQJINU SBISIFOTCS OCHOBHOM NPHUYMHOW TuOeH
IUI0/1a, CMEPTHOCTH M 3a00JI€BAEMOCTH B JETCKOM BO3-
pacte. Ilo manneiM EBpormeiickoil ceTu Haazopa 3a
BPOXICHHBIMH IOPOKAaMH Pa3BUTHSL, KaKIbIH o B EB-
pormefickom Coro3e u3 5,2 MHJUTMOHA HOBOPOXKIEHHBIX,
npubmsurensHo 104 000 (2,5 %) poxaaroTcst ¢ Bpoxk-
JIeHHbIMU anoManusamu. B nepuon ¢ 2014 — 2015 rosr
MI0Ka3aTeNM PacIpOCTPAaHEHHOCTH e(EKTOB HEPBHON
TpyOku mioga coctaBuwiau 10,3 Ha 10 ThIC. HOBOPOX-
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JICHHBIX, BPO’KACHHOTO THApOoHEedpo3a Ha 2,8 %, aTpe-
3UU TPUKYCIUJAIBHOTO KJIallaHa YBEIHYIIICE B CPEl-
HeM Ha 6,8 %, MONMKHUCTO3HON IWCIIIA3MHM IIOYEK B
cpenueM Ha 1,8 %, a kocomanoct Bo3pocin Ha 3,4 %
[2]. B P® moka3arens CMEpTHOCTH OT NIPHYHUH, CBSI3aH-
HBIX C BPOXKIACHHBIMH aHOMAaJHMAMH, COCTaBHI 3,2 Ha
100 teIc. Hacenenus [3]. Yactorta BIIP mnona B P®, o
naHHbiM Poccrara, yBenuumnacek ¢ 659,5 Ha 100 Teic.
>kuBopoxkeHHBIX B 2000 roxy 1o 1088,4 B 2017. [4].
CornacHo uccnenoBanusM nposeaeHHsIM HUM AT u
P um. J1.0. Otra 32 nepuoa ¢ 2013 mo 2017 r. HameTu-
Jach TEHJCHIMS K YBEJIMUCHHUIO YKCI1a TIOPOKOB Pa3BH-
THsI, OOHApYKEHHBIX B | TpuMecTpe Takux, KaK MOJIH-
JAKTWINH, XCHIOTHATONANIATOCXU3HC, PEAYKIIMOHHBIE
MOpOKU KOHeuHocTel. [loka3aTens BpOXKAECHHBIX aHO-
MaMi y miao1oB u3 ABoeH B 2017 rogy BeIpoC 1OYTH B
3 paza u coctaBua 16 % ot obmiero gucna odcienye-
MBIX OEpEeMEHHBIX [5].

B ActpaxaHCKOM peruoHe mokasaTeib BPOXKICH-
HBIX aHOMAJHM Yy IUIONOB TaKkKe JEMOHCTPHUPYET
ycToiuuBslid pocT ¢ 251,3 Ha 100 TbIc. yenoBek B 2011
r 710 337,2 — B8 20151. Tak 8 2017 roxy na 100 000 get-
CKOTO HacelleHusl 3apeructpupoBaHo 2289,6 cmydas
XPOMOCOMHBIX HapyleHu miona, 5,1 -cunapoma [a-
yHa, 1754,8 - aHOManmuii cUCTEMBI KPOBOOOpAIICHHS,
MIOPOKOB Pa3BUTHsI HEPBHOU cucTeMbl miona - 16,8 u
nedopmanmit 6enpa - 30,1 caywaes [6].

CoBpeMeHHasi TpeHaTalbHAs AWarHOCTHKA B
HacTOsIIIee BPEMsI MO3BOJISIET CBOCBPEMEHHO JMAarHo-
CTHPOBATh MHOTHE ITOPOKH U aHOMAJIMHU IJI0a, Ipeao-
CTaBJIsIs JKEHILMHE MOJHYI0 MH(POPMAIMIO, TPOTHO3 U
MPaBO CaMOCTOSATENBHO pelaTh CyAp0y OyayIiero pe-
OeHka.

MHorue MopoKd W aHOMAJIMM IUIOJa, Kak Ipa-
BIJIO, UMEIOT HEOJIaronpusATHBIN IPOTHO3 AJIS KU3HU U
TpeOYIOT MpeaoCcTaBIeH!s MEANIMHCKONW nomomu. B
cilydyae 3aKJIIOYEHHs IepHHATAIbHOTO KOHCHINYMa O
HaJIMYMM TOKa3aHUH JUI MCKYCCTBEHHOTO MpephIBa-
HUS OEpEMEHHOCTH U TOOPOBOIBHOTO corjacus Oepe-
MEHHOH >KCHIIWHBI, TTAI[eHTKa TOCIINTAIN3UPYETCS B
CTaIlMOHAp, TWHEKOJIOTHYECKUH WM aKyIIepCKUH, B
3aBHCHUMOCTH OT CPOKa, HA KOTOPOM OBUI YCTaHOBJIEH
JIMarHO3 aHOMAJIMU pa3BUTHsI miona [7].

Cornacho cratuctuke BO3, no 8 % ciaydaeB ma-
TEPUHCKOW CMEPTHOCTH B MHpE CBS3aHHBI C Hebes-
omacHeIMH aboprtamu [8]. HecmoTps Ha TO, 9TO 3a MO-
CJIe/IHUE AecsATUIeTHe KoiandecTBo abopros B PO co-
kpaTtuiiochk ¢ 2138,8 Teicau B 2000 roay 1o 836,6 Teicsu
— B 2016, Ha goso npepbiBaHusl OepemeHHOCTH BO 11
TpuMecTpe npuxoautcst 10—15 % Bcex UCKYCCTBEHHBIX
abopTOB B MHUpE U JIB€ TPETH OCJIOXKHEHUH, IPUBO/IS-
MIMX K THOENH KeHIIHH [§].

B 2018 rogy B P® Ob1 yTBEp)KICH M BHEAPEH B
MPaKTUYECKYI0 paboTy KIMHUYecKuil mpotokon «Mc-
KYCCTBEHHOE IIpephIBaHIE 0EpPEMEHHOCTH Ha MO3THUX
CpOKax MO MEAMIMHCKUM MOKa3aHHUSM IPU HAIUYUU
AHOMAJIMH Pa3BUTHUS IUIOJIA», OCHOBHOW IENBI0 KOTO-
poro ABIsieTCS MPEJOTBPALICHUE OCTIOKHEHUH, CBSI3aH-
HBIX C IpepbIBaHHEM OEpeMEHHOCTH Ha cpokax 13 u
Oonee Heaens [7].

[enp nccnenoBaHms — ONICHATH dPGEKTUBHOCTD U
0€30MacHOCTh METUKAaMEHTO3HOTO METOJa MpephIBa-
HUs 6epeMeHHOCTH Yy eHunH ¢ BIIP miona B cpokax
13-21 "enmens recTaium.

Marepuanbl U MeToAbI UcciienoBanms. [Ipose-
JCHHUE JAaHHOTO KIIMHUYECKOTO MCCIeIOBAHUS OBLIO 3a-
IJIaHUPOBaHO B cooTBeTcTBUU ¢ KoHctutymueit PD,
IIpuxazom M3 PD Ne 266 ot 19.06.2003 r. «IIpaBuna
KIMHUYecKoi mpakTuku B PDy, [Ipuxazom M3 PD Ne
572101 1.11.2012 1. «O0 yTBEpKICHUH TIOPSAKA OKa-
3aHUS MEIUIUHCKON MOMOIIH MO MPOMUITIO «aKyIIep-
CTBO U TMHEKOJIOTHs» (32 UCKIIOYEHHEM HCIOIb30Ba-
HUS BCIIOMOTaTENbHBIX PENPOIYKTHUBHBIX TEXHOJO-
ruif)». McciaemoBanne omobpeHo PermoHambHBIM
HE3aBHUCHMBIM JSTHYECKUM KOMHTETOM (3aceldaHue
PHOK ot 18.10.2016, mpoTtoxo Ne 3).

Pabora mpoBommitock Ha 6a3ze OTACTICHNUS THHEKO-
sorun I'bY3 AO «Knuauyeckuil poAUIbHBIA AOM» T.
Actpaxanu. 'ocriuTanu3zamys HallMEHTOK OCYIIECTB-
JIA1ach NMPU HAJMYUH aKTa NepUHATaIbHOTO KOHCHUIIH-
yma o BbissBIeHHBIX BIIP miona, HecoBMECTUMBIX C
JKU3HBIO, WM HAJIMYUW MHOXKECTBEHHBIX aHOMAIIUN
IUI0/1a ¢ HeOMaronpUsATHBEIM [IPOrHO30M Ha XKu3Hb. [1pu
IUTAHUPOBaHUU TIPEPHIBAaHUA OEpEMEHHOCTH 0(hOpMITS-
JI0Ch HH(POPMHUPOBAHHOE COTIIACHE AIIMEHTKY C yKa3a-
HUEM NPEUMYIIECTB U HENOCTAaTKOB MPEIJIaraeMoro
METOJ]a Ha OCHOBAHWH IPOTOKOJIA PEIICHHS BpaueOHOH
KOMHCCHH.

KputepusMu HCKITFOUEHUSI CTaIH: CPOK OepeMeH-
HOCTH 22 ¥ 0ojiee HEIETU recTallld; KPOBOTCUCHUC,
pyOen Ha MaTKe, HHAMBHYyalbHas HETIEPEHOCHMOCTh
npenapaToB «Mudenpucton» u «MHU30IPOCTOM; TH-
xKeJple (OPMBI SKCTPAreHUTANbHOM MaTONOTHH.

I'pymnmy uccienoBaHust cocTaBWiIM 99 mannueHToK
¢ BIIP mutona B cpokax recramuu 13 — 21 Henens, Ko-
TOPBIM TpepHIBaHIE OSPEMEHHOCTH MTPOBOIUIN MEIH-
KaMEHTO3HbIM METOJIOM. B rpynmy cpaBHEeHUs! BOUUIN
94 sxenmuns! ¢ BIIP nmona, roe npepsiBanue 6epeMeH-
HOCTH HPOBOJWIM TPaHCUEPBUKAIbHBIM HHTpaaMHH-
anbHbIM BBesieHueM 10 % runepToHu4ecKoro pacTBopa
¢ mocieayoueil MHIyKIuei poaoBOl IeATenbHOCTH
[9].

Heob6xo1uMo 0TMETHTD, UTO JIJIsl pephIBaHus Oe-
PEMEHHOCTH MyTeM TPaHCIEPBUKAIBLHOTO MHTPAaaMHHU-
anpHOTO BBeneHus: 10% TUMEePTOHUYECKOTO pacTBOpa
MAIIIEHTKH TOCITUTATN3UPOBAIUCH TOJIBKO B CPOKH OTI-
TUMaJIbHBIC JUIS BBHITOJHEHUS 3TOW mpoueaypsl — 17—
21 Henens 6epeMEeHHOCTH, TOT/Ia KaK JJIs BRITIOTHEHUS
MEIUKAMEHTO3HOTO a00pPTa — B CPOKH BBISBICHUS TO-
poxa, HauuHas ¢ 13 Henelnb recraluuu.

B rpynmax mpoBoamin KomIuieKcHoe (0O u
THHEKOJIOTHYECKHH OCMOTP) M CTAaHIAPTHOE KIIMHHKO-
nabopaTopHoe oOcienoBaHue, YIbTPa3ByKOBYIO TUa-
THOCTHKY. [IpepriBanne O€peMEHHOCTH IPOBOIIIIH 110
CXeMe MEIMKaMEHTO3HOTO abopTa C MCIOJIb30BaHUEM
npenapatoB «Mudenpucton» — Tabnaerku 200 mr u
«Muzomnpocton» — TabneTku 200 MKT, 3apeTUCTPUPO-
BAaHHBIX Ha Teppuropuu PD, B COOTBETCTBUU C MH-
CTpyKLUMEH MO0 MeIUIUHCKOMY mnpuMmeHeHuto. [7, 10
1]

Ha nepBom »Tame B mpUCYTCTBMM Bpaua Halu-
€HTKa NpUHUMaJa NepopanbHO oxHokpaTHO 200 Mr
mudenpucrona. Ha Bropom srane (uepe3 48 yacoB ot
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MOMEHTa TpueMa MH(EnpUCTOHa) BarmHaJbHO BBO-
nicst Mu3onpocTod B go3e 400 umu 800 MKT B 3aBUCH-
MOCTH OT KIIMHUYECKON CUTYaluH.

Bcewm narnueHTKam nepes npepeIBaHIEM OepeMeH-
HOCTH HPEAIarajgoch MPOMTH TECT OLEHKH CUTYyaTUB-
HOW m nmuaHOCTHOW TpeBoxkHOocTH Y. J[. Crmbepra
agantupoBanubiil FO.JI. Xanunsim [12]. Ouenky tecra
MPOBOAWIN cJjaeaylomum odpazom: 10 30 6amioB —
HHM3Kasl TPEBOKHOCTh; 31-45 0ann0B — yMepeHHast
TPeBOXKHOCTh; 46 U 0ojiee — BBICOKAsl TPEBOXK-
HOCTb.

C nenbio OIeHKU 00JIEBBIX OLIYIIEHUH HCIONB30-
BayM 1H(ppoByI0 peltuHroByo mkary (Numerical
Rating Scale, NRS), xoTopyro marueHTKn 3armorHsUI
CaMOCTOATENHHO Ha MPOTSKEHUH BCETO HHAYIINPOBAH-
HOTO BBIKHJBIIIA. Pe3ysbTaT OLCHWBAIN CIECAYIOIINM
obpazom: ot 0 («HeT 6omm») 1o 10 («Hauxymmas 60ib,
KOTOpYI0 MOXHO mpencrtaButh») [13]. Craructuue-
CKYI0 00paOOTKY pe3y/IbTaToB MPOBOIUIIH C UCTIONB30-
BaHHWEeM mMakera mporpamm Statistica 6.0 («StatSoft,
Inc.», CIIA). Ilpu cpaBHeHHE CpelHUX 3HAYCHUH B
IpyImIax UCIOIb30BAIN IaPAMETPUUECKUN t-KpUTepUil
CreiofieHTa. Pa3auyus cunTany CTaTUCTUYECKH 3HAUU-
MbIMH 11pH p < 0,05.

Pe3yabTaThl HCC/IeJOBAHUSA U UX 00CYkKIeHUe.
3a nepuoa 2013 —2018 rT. B OTAECIEHUU THHEKOJIOTUN
I'bY3 AO «Knunuueckuil poauibHbIN 10M» T. AcTpa-
XaHH OTMEYEH POCT TOCTIHTAIM3ALUH ITAI[EHTOK C
BIIP nnona ¢ 38 snuzonoB B 2013 r. 1o 77 ciydaeB — B
2018 r. Cpeanuii BO3pacT MAIMEHTOK HCCIEAYEMBIX
rpymi coctaBui 28,6 + 0,3 set. 13 o61mero konmdecTsa
JKSHIIMH, TOCTYIHBIINX JJIsl IPEPbIBaHMUS OEpPEMEHHO-
cty, 147 (69 %) umenu cratyc OpayHBIX OTHOIICHUH,

57,7 % wu3 3TOro 4mcia KOHOMHYECKH HEaKTHBHOE
HaceneHue. V3 uncna paboTaromux KEeHITMH BOCHHO-
cITy’kamue coctaBwid 8,5 %, cnennanucTsl (yIuTes,
Bpauu, MpoJaBmsl U T.1.) — 28,4 %, paOOTHHUIIHI TSKE-
JI0TO Tpy/a (CEe30HHBIX M CMEHHBIX TPpa)UKOB TPpyAa) —
5,8 %. PenponykTuBHBIM aHaMHE3 MAalMCHTOK (MEH-
CTpYaJIbHBIA LMKJ, THMHEKOJIOTHYeCKHe 3a00JieBaHus,
TIApUTET POJIOB, A0OPTOB, BBIKUABILIECH) UCCIEAYEMBIX
TpyNI HE MOKa3al CTaTUCTHYECKH JOCTOBEPHOM pa3-
Hu1pl. U3 obrmiero uucna ucenenyemsix y 111 (57,5 %)
MAlMEeHTOK OEpEeMEHHOCTh HACTYIUIIA BIIEPBBIE, a Y 8
(4,1 %) B pe3ynbTaTe NpOrpaMMbl HKCTPAKOPHOPAIIb-
HOTO OIUIOIOTBOpeHUs. B rpymme wnccregoBanus 65
(65,7 %) manmMeHTOK OBLIM TOCHHUTAIM3HPOBAHHI B
cpoku ot 13 mo 17 memens OepemeHHOCTH. B Tpymme
cpaBHeHUs B 100 % cirygaeB MarMeHTKH TOCITUTAIN3H-
poBanuck B cpokax ot 18 1o 21 Henenu.

CrpyKTypa MOPOKOB Pa3BUTHS IUIOIOB pacIpesie-
JIHJIach TaKKUM 00paszoMm, uTo 36,4 % cocTaBuUIM XpOMO-
coMmHble aHOManuu. ITopoku pa3BUTHs LIEHTPAIBHOMI
HEpBHOM cucTteMbl BbIABICHBI B 28,1 % , mopoku
OproNIHOM cTeHKH Twionaa B 3,7 %, ceplevHO-COCYau-
CTOHM cucteMsl B 8,5 %, MOPOKH OMOPHO-IBUTATEIIb-
HOTo anmapata B 5,6 %, Ha 10JI10 MHO>KECTBEHHBIX I10O-
pokoB pa3sutus npuuuiocs 20,3 %. U3 peaxux anoma-
it o 1 % cinydaeB NPUIIIOCH HA TAKUE TTOPOKHU, KakK
cunaapom JlapceHa, cunapom JKeHa U areHe3nst mo4ex
Ioa.

Ornenka pesynbTatoB Tecta CrmbOepra-XaHuHA
NoKasaina, 4To HanboJjee BHIPaKEHHBIN YPOBEHb peak-
TUBHOH TPEBOKHOCTH OTMEYAJICS Y MAI[UEHTOK IPYIIIIHI
cpaBuenus (p < 0,05) (tabxn. 1).

Tabnumna 1

OueHka peakTHBHOM TPEBOKHOCTH NMALMEHTOK
¢ BIIP niioaa B 3aBMCMMOCTH OT MeTO/1a NpepbIBaHusl 0epeMeHHOCTH

I'pynnsl uccienoBanus

KonngecTBo 6ayioB TecTa peakTUBHOM TpeBoskHOCTH Crimtbepra XaHuHa

Heens recranuu (N= 34)

> 30 31-45 45<
MenukaMeHTO3HBIN i60pT 13 =17 48 (73,8%)* 17 (26,2 %)* _
HeJeNb recramnuu, (N= 65)
MenukameHTO3HBINH abopT 17—21 12 (35,3%)* 16 (47 %)* 6 (17,6 %)*

TpaHcuepBUKaIbHOE WHTpPAaaMHHU-
albHOE BBEJCHHE THIIEPTOHHYE-
CKOT0 pacTBopa, (N = 94)

42 (44,7 %) 52 (55,3 %)

prweltauue: N — Koauwecmso nayueHmok 6 ecpynne; *- 3nauumble pasiudust no CpasHeruro ¢ epynnoﬁ CpPAa6HEeHUA,

p<0,05

B MOMEHT MHIYIIMPOBAaHHOTO BBIKUABIIIA HA BHIPAKEHHBIH 00JIEBON CHHAPOM IOKaJIoBaIHCH 3 (3 %) keH-
IIMHBI U3 TPYNIIEL MCCIEJOBAHMS M 8 TALMEHTOK U3 rpymnme cpasHeHus (p< 0,05) (tabux. 2).

Tabmuma 2

Ouenka xapakrepa 6o0sin y nauueHTok ¢ BIIP niiona
nmo mkage Numerical Rating Scale B 3aBucuMocTH 0T MeTO/1a IPEPHIBAHMUS GEPEMEHHOCTH

Xapakrep 6o mo Numerical Rating Scale, NRS
Tpynist ueeneoBarHs «1 —5» «5 — 8» «9 —10»
MeaukamenTo3Hbli aboprt, (N = 99) 33 (33,3 %)* 63 (63,6%)* 3 (3 w)*
TpaHcLepBUKaIbHOE HHTPAaMHUAJIBHOE BBEICHUE THU- 3 (3,2 %) 84 (89,3 %) 8 (8,5 %)
MEPTOHMYECKOTrO pacTBopa, (N = 94) ' ' '

prweuauue: N — Koauwecmso nayueHmok 6 epynne; *- 3nauumble pasiudust no CpasHeruro ¢ 2pynn0ﬁ CpAa6HEeHUA,

p<0,05
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B pe3synbrare y manueHToK B IpYIIE HCCIIEN0Ba-
HUS BBIKUBIII MPOM30IIEIN, B cpeaneM depes 4,3 + 0,5
yaca 1ocje BariHaIbHOTO BBEJCHUS MU30IIpocToNa. B
TPYIIIIe CPaBHEHUS 3TO BpeMs cocTaBmio 9,1 + 0,5 gaca
(p < 0,05). Tomeko y 8 (8,1 %) marueHTOK U3 TPYIIIBI
HCCIIEZIOBaHMS OTMEUCHA 3a/IePXKKa KCITYIbCHH TI0Ja
U3 MOJIOCTH MaTKK CPOKOM Oostee yeM Ha 12 dacos. He-
3¢ PEeKTUBHOCTE METMKAMEHTO3HOTO TpephIBaHUs Oe-
peMeHHOCTH OblTa oTMeueHa y 4 (4 %) mamueHToK
TPYIIBI UCCIEN0BaHUA. DTO NOTPEOOBaIO HOBTOPHOIO
BBEJICHUSI MH30IIPOCTOA Yyepe3 48 4acos.

OcnoXHEeHHs! TIPH HMHTpaaMHaJIbHOM BBEICHUH
THIIEPTOHMYECKOTO PACTBOPA MOJPA3ACIAIOTCS Ha BO3-
HHKAIOIINE B MOMEHT BBINTOJIHEHUS] MAaHUITYJISLIUH, OT-
CpoYeHHblE U mo3aHue. M3 paHHUX OCIOKHEHUH
Hanbosee gacto B 17 % cirydaeB 0TMedasioch mpeKpa-
IIeHre CBOOOHOTO TOKA JKHUIKOCTH PacTBOpa MO TeX-
HUYECKNAM MPUYNHAM (U3MEHEHHE yTIIa HAaKJIIOHA UTJIb,
3aKpBITHE TPOCBETAa UIJIBI TKaHAMHU Iutona). V3 mo3n-
HUX OCJIOKHEeHUH B 22, 3 % cilydaeB OTMeYascs yJJn-
HEHHBIH NepHo MHAYKIIUHN POJOB U pBOTa B 62 % (P<
0,05). Uto kacaeTcst TAKOTO TPO3HOTO OCIOKHEHUS KaK
KpOBOTEYEHHUE, TO JOCTOBEPHOM CTATUCTHUYECKOU pas3-
HHIIBI MEX/Ty TPYIIIaMH HE BBISBICHO, @ BOT 33/IEPXKKa
yacTel IIAllCHTApHOM TKaHW dYalle BCTpedalach B
rpynIe uccieqoBaHus npu cpokax 14 — 17 Henens re-
cranuu B 32 % (p = 0,031). BeposTHO, 3TO CBSI3aHO C
TEM, YTO B 3TH CPOKH OEPEMEHHOCTH €Ile IPOI0IIKa-
ercst nuddepeHIpoBKa TUIOAHBIX 000J0YEeK W IUIa-
LIEHTapHOTO aMHHOHA U OTCYTCTBMS THINHUYHBIX IUIOJ-
HBIX 00O0JIOYEeK MPEMATCTBYET OJHOMOMEHTHOMY Iie-
JIOCTHOMY M3THaHHI0 XOopuoHa/maueHTsl [14]. Tem
MalMeHTKaM, y KOTOPBIX MPOU30IIIa 3a7eprKKa JacTeH
IUIAIIEHTAPHOM TKaHU, MOTPEOOBAIOCH XUPYPTrHYECKOE
JedyeHne B 00beMe BaKyyM-acHUpaIldH I0JIOCTH
Mmatku. [loBpexxaeHue TkaHed MaTKH 1P WHTPAaMHH-
ansHOM BBeZieHHH 10 % runepToHUYECKOro pacTeopa
6bu10 BeIsIBIEHO y 1 (1,1 %) GosbHOM, 4¥TO MTOTpE6O-
BAJIO ONIEPATUBHOTO JICUCHHUS B BUZIE THCTEPAIKTOMHUH (P
< 0,05). JocToBepHO Hamie y MalMeHTOK TPYIIITEI HC-
CJIC/IOBAHUS OTMEYAIIICH 03HOO 1 runeprepmust (42 %)
Ha (hOHE BBEICHHOT'0 MU30IIPOCTOJIA TUTEIEHOCTHIO B
okoyo 30 + 0,7 MuUHYT.

3akiaiouenue. IIpoBeneHHBIN aHAIM3 TOKa3al,
9YTO pe3yabTaT MEAWKAMEHTO3HOTO TIPEpPHIBaHUS B
rpynmne ucciegpoBanus 0s1 gocturayT B 100 % cimy-
YaeB IPU CpPeJHEM KOWKO-IHE NMpeObIBaHUS B CTalNO-
Hape 4,5 + 0,2, B rpynne cpaBHenus 7,2 + 0,6 (p =
0,024). MenukaMeHTO3HBII METOJ MO3BOJISET MPEPHI-
BaTh OEPEMEHHOCTh yXe€ C MEepHojAa YCTAHOBKH JHa-
rHo3a BIIP mnojga ¥ CHU3MTH HEraTHUBHYIO SMOLIMO-
HaJIbHYIO Harpy3Ky y MallieHTKH, CBSI3aHHYIO C 3TUM
BUJIOM OCJIOXKHEHHUS OepeMeHHOCTH. TexHu4YecKoe nc-
MOJTHEHHE METO/a MEAWKAMEHTO3HOTO IPEepBIBaHUS
OepeMEHHOCTH HE BBI3BIBAET BBIPAKEHHON TPEBOTH H
00JIe3HEHHOCTH 10 CPABHEHHIO C XUPYPTUIECKUMHU Ma-
HUIYJISIIASMHA HHTPAaMHUAJIBHOTO BBEJICHHUS THIIEPTO-
HUYECKOTO pacTBOpa. MUHUMAIEHOE HHCTPYMEHTAIb-
HOE BMEIIATEJILCTBO MPU MEIMKaMEHTO3HOM IpephIBa-
HUM, TaKXkKe CHOCOOCTBYeT Ooliee CIIOKOWHOMY
TEUCHHMIO TIEPHOJIa WHIIYKIUH BBIKHBIIIA.
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Abstract

There are data about melatonin (melaxen) as an adaptogen for meteo- and geomagnetosensitive patients with
arterial hypertension and ischemic heart disease.Results of correlation between hemodynamic parameters and
weather factors are presented before and after traditional therapy with antihypertensive and antianginal drugs as
well as with neurohormone of epiphysts- melatonin(melaxen) on the background of traditional therapy in the two
groups of patients, suffering from arterial hypertension and ischemic heart disease with meteorogical and geomag-
netic dependency. Analysis of correlation coefficients between hemodynamic parameters and weather factors
demonstrated better efficacy of including melatonin (melaxen) as an adaptogen for meteo- and geomagnetode-
pendent patients on the background of traditional therapy.

Keywords: Melatonin, melaxen, hemodynamics, weather factors, correlation coefficients, arterial hyperten-
sion, ischemic heart disease, meteorological, geomagnetic dependency.

INTRODUCTION

Before to the present time studies on pharmaco-
logical correction of meteo- and magnetodependence of
patients with arterial hypertension and ischemic heart
disease (IHD) have been practically not conducted,
both in separate and multicenter studies (Savenkov
N.P., 2007). Magnetic storms are a stress factor for the
body causing adaptive desynchronosis, the most dan-
gerous in patients with cardiovascular pathology
(Rapoport S.1., Breus T.K., 2011). The epiphysary sys-
tem that produces melatonin is the most ancient stress-
protective system of the body (Arendt J., 2000, 2005).
It is assumed that the hypothalamus-adrenal system in-
forms about the effects of the geomagnetic field
through the cells of the APUD-system, which includes
the epiphysis, which regulates the circadian rhythm
through the neurohormone ( Rapoport S.1. et al., 2001).
In this paper, the data on the study of adaptogenic prop-
erties of melatonin are presented from the position of
its possible meteoprotective qualities, with taking into
account a number of statistic data.

STATISTICS:

1/3 of men and 1/2 of women are sensitive to
changes in weather conditions; 2) 35-70% patients with
different diseases have meteosensitivity; 3) 65-75% pa-
tients with cardio-vascular diseases suffer from painful
meteosensitivity ; 4) 10-15% of the world population
suffer from magnetic storms and in these dangerous
days there are observed 2/3 episodes of myocardial in-

farction and stroks; 5) Number of myiocardial infarc-
tion increases by 76,4%, number of stroks - by 30,8%
in magnetic storm.

Meteorological dependence and lack of seasonal
treatment correction are among the reasons for the lack
of effectiveness of antianginal and hypotensive ther-
apy. In this regard, the study of the effects of prevention
and therapy of patients with cardiovascular disease
against the background of exposure to weather factors
with the help of adaptogens, including melatonin (me-
laxen "Unipharm,Inc."USA) remains relevant.

Melaxen is a chemical analogue of melatonin syn-
thesizes from plant-derived aminoacids. Melatonin —
neurohormone of epiphysis, which is an indol deriva-
tive of tryptophan possesses biorhythmic, antioxidant,
vasodilating and immunomodulating, sedative func-
tions. As the "biochemical key" of the biological clock,
melatonin, being as an adaptogen, plays the role of a
messenger between internal status and the external en-
vironment. Melatonin is formed from tryptophan
through a number of intermediate links including 5-hy-
droxytryptophan, serotonin and N-acetyl-5-hydroxy-
tryptamyine.

Melatonin is synthesized mainly at night, when
serotonin N is acetylied with the participation of the en-
zyme N-acetyltransferase in the immediate precursor of
melatonin N- acetylserotonin which in turn, after- O-
methylation by enzime hydroxyindol-O-methyltrans-
ferase is transformed into the final product of melatonin
(N-acetyl-5-methoxytriptamin).
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Physiological control of the function of epiphysis
is largely carried out by light regimen. Melatonin levels
begins to rise in the evening, peaking by mid-night, and
then progressively decreasing, reaching minimum in
the morning hours. Light perceived by retin reaches su-
prachiasmatic cores through the retinohypotalamic
tract and through the effect on the activity of the hypo-
thalamus dependently suppresses the secretion by the
epiphysis of melatonin. At night, the electrical signals
coming from suprachiasmatic cores increase the syn-
thesis of melatonin and release of norepinephrine from
the sympathetic nerve endings, and melatonin secretion
resumes with the restoration of its normal level in the
blood circulation.

THE AIM OF INVESTIGATION: Examination
correlation dependency between meteorological, geo-
magnetic factors and hemodynamic parameters in pa-
tients with arterial hypertension stage 2-3, degree 2-3
and ischemic heart disease (IHD), suffering from me-
teo- and geomagnetic dependency on the background
traditional therapy and the same therapy together with
melatonin (melaxen).

MATERIALS AND METHODS

To solve these tasks, 188 patients were examined
(the average age was 54.2 + 1.6 years) with different
levels of blood pressure, including arterial hypertension
(AH) of 2-3 stages, 2-3 degrees (the duration of the dis-
ease was on average 10.1 + 1.8 years). There were 113
women and 75 men among the patients. In 151 patients,
hypertension was combined with IHD. Out of 188 pa-
tients, 7 randomized groups were formed, depending on
the level of blood pressure with IHD and the prescribed
therapy. Groups 1 and 2 did not receive treatment due
to normal, slightly reduced or slightly increased blood
pressure. The 3-rd group of 16 people with grade 2-3
hypertension received traditional therapy with beta-
blockers, calcium antagonists, ACE inhibitors and diu-
retics due to the presence of grade 2-3 hypertension.
Group 4 of 38 patients, in addition to hypotensive ther-
apy, received antianginal drugs due to a combination of
AH and IHD. Group 5 consisted of 36 patients who re-
ceived melatonin at a dose of 3 mg - 6mg in 22 hours
along with traditional hypotensive and antianginal ther-
apy. All the examined patients were subjected to a
standard clinical and instrumental studies, including
daily blood pressure monitoring, ECG, ECHOCG, six-
meter walking test ( 6MWT) and transcranial dop-
plerography to study brain vessels, as well as the bal-
ance of oxidant and antioxidant activity in red blood
cells. Information about weather factors was received
in the "WEATHER of RUSSIA" server
(METEO.INFOSPACE.RU). Among these factors, we
took into account temperature , atmospheric pressure,
relative humidity, cloud cover, dew point, wind direc-
tion and speed, and geomagnetic activity-CR-
index.Statistical processing of the obtained data was
performed using Microsoft Excel 2003, statistica (V.
6,0), Spss for Windows (v, 13 ) and the RXS computer
program (RousxColumisis). For processing, all data

was converted to electronic table in format Excel. For
the reliability of variance differences was evaluated us-
ing a nonparametric Fisher criterion. For statistical test-
ing of hypotheses of differences in the average inde-
pendent samples with the same and different variances,
the corresponding two-sample parametric Student cri-
terion ( t) was used. To compare the dependent (related)
samples, we used a paired two-sample t-test for aver-
ages. Depending on the form of feature distribution, t-
Student, Manny-Whitney and Wilcoxon criteria were
used to assess the significance of differences. The dif-
ferences were considered significant at p < 0.05. A sta-
tistical relation between main hemodynamic parame-
ters and weather parameters was assessed by the signif-
icance level of the coefficients of linear Pearson
correlation, calculations are carried out for multiple
values of offset rows relative to each other (from the
day of measurement, when hemodynamic values were
in synchronic with the values of meteorological and ge-
omagnetic factors, to +1 hour or day, which corre-
sponded to the lag and -1 hours, or days, in line with
advance data hemodynamic measurements relative val-
ues of weather factors and geomagnetic activity.

RESULTS

1) Correlations between weather factors and he-
modynamic parameters in individuals with arterial hy-
pertension and ischemic heart disease, receiving tradi-
tional therapy.

Patients suffering from arterial hypertension stage
2-3 in combination with IHD and receiving traditional
hypotensive and antianginal treatment are affected by
many weather factors. Atmospheric pressure, air tem-
perature, dew point, and geomagnetic activity have the
greatest impact on blood pressure (Tab.1). The hemo-
dynamic parameters slitghtly affects by the cloud. No
correlation was found with the lower cloud parameters.
The most affected by the weather indicators of pulse
and double product (DP) in the morning and evening
hours. Evening values of SBP, DBP and PBP are less
correlated with weather factors. According to AMBP
data, traditional therapy slightly reduces the number of
correlative links between BP and weather factors, re-
duces the influence of air temperature and dew point on
the state of hemodynamics, but does not reduce the
magnetic sensitivity of patients with hypertension and
ischemic heart disease. Traditional therapy (TT) does
not reduce the number of correlations between
ECHOCG indicators and weather factors, therefore it
does not have a meteoprotective effect. TT influences
on the correlation between the state of cerebral hemo-
dynamics and weather factors. To some extent, the
number of correlations decreases, the influence of up-
per cloud cover decreases, and the relationship between
the parameters of the middle right cerebral artery and
weather factors decreases. As a result, 65 correlations
were found between hemodynamic parameters and
weather factors in patients with hypertension and IHD
on the background of traditional therapy.
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Tab. 1.

Correlation between hemodynamic parameters and weather factors in patients with arterial hypertension

and ischemic heart disease receiving traditional therap

SBP DBP pulse SBP DBP pulse
in the in the in the in the in the in the
morning morning morning evening evening evening
Atmosphere pressure:
-in the moment -0,193 -0,148 0,328 -0,153 0,323
measuring (p<0,01) (p<0,05) (p<0,001) (p<0,04) (p<0,001)
-on the eve research - - 0,384 - 0,384
-next day -0,230 -0,177 (p<0,001) -0,220 (p<0,001)
(p<0,003) (p<0,02) 0,253 (p<0,004) 0,246
(p<0,001) (p<0,001)
Temperature:
-in the moment measur- 0,419 0,244 -0,286 -0,300
ing (p<0,001) (p<0,002) (p<0,001) (p<0,001)
-on the eve 0,407 0,246 -0,305 -0,319
research (p<0,001) (p<0,001) (p<0,001) (p<0,001)
-next day 0,424 0,250 -0,265 -0,284
(p<0,001) (p<0,001) (p<0,001) (p<0,001)
Relative humidity:
-in the moment measur- -0,457 -
ing (p<0,001) -0,471
-on the eve -0,480 - (p<0,001)
research (p<0,001) -0,492
-next day -0,462 - (p<0,001)
-delta (p<0,001) -0,475
- 0,154 (p<0,001)
(p<0,04) -
Dew point:
-in the moment 0,354 0,288 -0,555 0,171 -0,555
measuring p<0,001) (p<0,001) (p<0,001) (p<0,02) (p<0,001)
-on the eve 0,335 0,284 -0,553 0,188 -0,557
research (p<0,001) (p<0,001) (p<0,001) (p<0,01) (p<0,001)
-next day 0,378 0,288 -0,265 0,179 -0,554
(p<0,001) (p<0,001) (p<0,001) (p<0,02) (p<0,001)
Clouds upper:
-in the moment - 0,167
measuring (p<0,04)
-on the eve 0,198 0,163
research (p<0,01) (p<0,04)
-next day 0,205 0,178
(p<0,01) (p<0,03)
Direction of the wind:
-in the moment -0,273 -0,250
measuring (p<0,001) (p<0,001)
-on the eve -0,210 -0,205
research (p<0,005) (p<0,006)
-next -0,294 -0,285
day (p<0,001) (p<0,001)
-delta 0,155 0,165
(p<0,04) (p<0,03)
Wind speed:
-in the moment -0,193 -0,149
measuring (p<0,01) (p<0,05)
-on the eve -0,196 -0,174
research (p<0,009) (p<0,02)
-next day -0,162
(p<0,03)
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Geomagnetic activity
index (Kp-index):
-in the moment
measuring

-on the eve
research

-next

day

-after 2 days

after measurement
- in 3 days

after measurement

2) Correlations between weather factors and he-
modynamic parameters in individuals with arterial hy-
pertension and ischemic heart disease, receiving com-
plex therapy with melaxen.

The hemodynamic state of patients, receiving me-
laxen on the background of traditional therapy (TT) is
less affected by weather factors. On the level of BP is
mostly influenced by the atmospheric pressure and rel-
ative humidity (Tab.2). Temperature and geomagnetic
activity have less influence on the BP, the dew point
and wind speed. According ABPM revealed a more

pronounced hypotensive effect of therapy with melaxen
in the form of lower SBP, DBP during day and night
hours, reducing PBP and the BP average, normalization
of circadian profile of BP. Correlation analysis between
ABPM data and weather factors after TT with melaxen
indicates a decrease in correlations between PBP and
BP average and meteorological factors, the absence of
weather effects on S BP and DBP both before and after
treatment, and the absence of geomagnetic activity on
blood pressure indicators.

Tab. 2.

Correlation between hemodynamic parameters and weather factors in patients with arterial hypertension
and ischemic heart disease receiving traditional therapy with melaxen

SBP DBP pulse SBP DBP pulse
in the in the in the in the in the in the
morning morning morning evening evening evening
Atmosphere pressure:
-in the moment measur- 0,249 0,177 -0,311 0,205 0,248 0,180
ing (p<0,001) (p<0,01) (p<0,001) | (p<0,004) | (p<0,001) | (p<0,009)
-on the eve 0,88 0,191 -0,307 0,224 0,261 0,148
research (p<0,001) | (p<0,006) | (p<0,001) | (p<0,002) | (p<0,001) (p<0,03)
-next 0,197 0,182 -0,323 0,187 0,210 0,185
day (p<0,005) | (p<0,009) | (p<0,001) | (p<0,007) | (p<0,003) | (p<0,008)
-delta - - - -0,152 - -
(p<0,03)
Temperature:
-in the moment 0,148
measuring (p<0,03)
-on the eve 0,145
research (p<0,04)
-next day 0,159
(p<0,02)

Relative humidity:
-in the moment 0,149 -0,265 0,194 0,139
measuring (p<0,03) (p<0,001) | (p<0,006) (p<0,04)
-on the eve 0,140 -0,258 , -
research (p<0,04) (p<0,001) | (p<0,005)
-next day 0,196 -0,246 0,223 0,139
-delta (p<0,005) (p<0,001) | (p<0,002) (p<0,03)
Dew point: - - - - - -
Clouds upper:
-in the moment 0,185 -
measuring (p<0,02)
-on the eve - 0,153
research (p<0,05)
Direction of the wind: - - - - - -
Wind speed: - - - - - -
Geomagnetic activity in- - - - - - -
dex (Kp-index):
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According to ECHOCG data, the systolic and di-
astolic function of the left ventricle (LV) was improved
under the influence of TT with melaxen. This reduces
the number of correlations with weather factors. Before
treatment, hemodynamic parameters are affected by
lower clouds and wind direction. After treatment this
effect is reduced. The indicator of diastolic function of
LV-peak E increases, which is accompanied by a de-
crease in the number of correlations between this indi-
cator and the weather factors. The decrease in the final
systolic size ( FSS) and the value of peak A is accom-
panied by a lack of correlations between these parame-
ters and weather factors after therapy with melaxen.

According to transcranial  dopplerography
(TCDQ), after TT with melaxen the initial reduced rate
of cerebral blood flow along both middle cerebral ar-
teries (CMA) increases. This reduces the number of
correlations between the indicators of both CMA and
weather factors. Therefore, in comparison with TT, the
inclusion of melaxen in treatment significantly affects
the hemodynamic state of patients with hypertension
and IHD, which is accompanied by a decrease in the
influence of meteorological and geomagnetic activity
and is probably due to the adaptogenic and weather-
protective properties of melaxen. This position is also
supported by a decrease in the number of correlations
between hemodynamic parameters and weather factors
from 64 under the influence of traditional therapy to 35
under the influence of TT with melaxen in randomized
weather-dependent groups of patients with arterial hy-
pertension of 2-3degree and ischemic heart disease.

DISCUSSION

There are revealed meteoprotective and magneto-
protective properties of melatonin (melaxen) with
adaptogen action. These drugs may be recommended to

meteo- and magnitodependent patients with arterial hy-
pertension 2-3 degree and ischemic heart disease. In-
cluding in therapy melatonin ( melaxen) influences on
hemodynamics of patients with AH and IHD, decreas-
ing an influence of meteorological and geomagnetic ac-
tivity. Favourable effect of melatonin (melaxen) due to
unicial adaptogenic possibilities and with its role as a
"key of biological rhythms" as well as capability to cor-
rection endogenic rhythms of the body, concerning ex-
ogenic rhythm of environment.
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Abstract

Diseases of the circulatory system (BSC) - a group of diseases of the heart and blood vessels, which includes:
essential hypertension; coronary heart disease (including myocardial infarction); cerebrovascular accident
(stroke); peripheral vascular disease; rheumatic heart disease; congenital heart defects (CHD); cardiomyopathies
and others

According to WHO estimates, in 2008, 17.3 million people died from CVD, accounting for 30% of all global
deaths. Of these, 7.3 million cases occurred as a result of coronary heart disease, and 6.2 million from a stroke.

Most diseases are reported in low- and middle-income countries: they account for more than 80% of deaths
from CVD, distributed almost evenly between men and women.

In 2030, about 23.6 million people will die from CVD, mainly from heart disease and stroke. These diseases
are projected to remain the main single causes of death. [1]

The fight against cardiovascular diseases in the Kostroma region is an important direction in improving the
quality and increasing the life expectancy of the population of the region. According to the results of 2018, the
Kostroma region in terms of the mortality rate of the population from diseases of the circulatory system takes 16th
place among the regions of the Central Federal District. [2]

AHHOTAIHSA

Bonesnu cucremsr kpoBoobpamenus (BCK) — ato rpynma Gose3Helt cepailia 1 KpOBEHOCHBIX COCY/IOB, B KO-
TOPYIO BXOOAT: 3CCCHIIMATIbHAA TUTICPTECH3USA; NILIEMHUYCCKas 00JIE3HD cepana (B T.4. I/IH(l)apKT MI/IOKapHa); Hapy-
HICHHUsS MO3I'0OBOI'0 KpOBOO6paHIeHI/IH (I/IHCYJ'ILT); 3a00J1eBaHUsA nepmbepnqecxnx COCYyHOB; pEBMAaTUYCCKUC 3a00-
JIeBaHUs Cepla; BpoxkaeHHbIe mopoku cepana (BIIC); kaparnomuonatuu u ap.

ITo ouenkam BO3, B 2008 roxy or CC3 ymep:io 17,3 MunoHa 4enoBek, uto coctaBmio 30% Bcex rio-
OaJbHBIX ciydaeB cMepTu. M3 HUX 7,3 MWTMOHA CIIy4aeB MPOU3OIUIO B Pe3yjbTaTe HIIEMHUYECKOW OOIe3HU
cepana, a 6,2 MUJUTHOHA — OT UHCYJIbTA.

Bonbiras yacTs 3a001eBaHUI PETUCTPUPYETCS B CTpaHAX ¢ HU3KWAM W CPETHUM ypPOBHEM JIOXOJa: Ha HUX
npuxoautcs 6omnee 80% cnyudaeB cmepti oT CC3, pacnpeieleHHBIX MMOYTH PABHOMEPHO MEXIY MYKIMHAMH U
JKCHIIUHAMU.

B 2030 rogy or CC3, B ocHOBHOM OT O0JIe3HEH ceplilia U MHCYJIbTa, YMPET OKOJI0 23,6 MIUIJIMOHA YEJIOBEK.
ITo MmporHo3am, 3T 00JIe3HU OCTaHYTCsI OCHOBHBIMU OTACJIbHBIMU MPUYMHAMU CMEPTH. [1]

Bopeba ¢ cepaeyHo-cocyaucThiMu 3a00eBaHIIMU B KocTpoMCKo# 00JIacTH SBJISIETCS. BAXKHEHITUM HATIPaB-
JICHUCM B YJIYYHICHHUU KAa4€CTBA U YBCIIMYCHUU NPOAOJIKUTCIBHOCTU JKU3HU HACCIICHUS PETrUOHA. KOCTpOMCKaH
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00J1aCcTh TI0 YPOBHIO TIOKa3aTeJIsi CMEPTHOCTH HACEJICHUS OT 00JIe3HEeH CUCTEMBI KpoBoOOpareHwus 1o uroram 2018
roja 3aHuMaeT 16 mecto cpenn pernoHoB L{entpanpHoro dhemepanpHOTro okpyra. [2]

Keywords: cardiovascular diseases, region, mortality, lethality, primary vascular center, myocardial infarc-
tion, coronary heart disease, unstable angina pectoris, hospitalization, hospitalization, quality of medical care, re-

search of statistical data.

Kuarwuesbie ciioBa: CCPACYHO — COCYJUCTHIC 3a6OHeBaHI/IH, PEruoH, CMCPTHOCTD, JICTAJIbHOCTD, HepBI/I‘IHHﬁ
COCYHHCTLIﬁ HCHTp, I/IH(i)apKT MHOKapaa, HeMuiecKas 6oJ1e3Hb cepana, HecTaOUILHAs CTCHOKapaus, CTalno-
Hap, rocnuTajan3anusa, Ka4eCTBO MEIUIIMHCKOTO 06CJ'Iy)KI/IBaHI/I$I, HUCCICOAOBAHUC CTATUCTHYCCKUX JaHHBIX.

CnucoK NPUHATBIX COKPaIleHMIi:

TV - renesunenue (TV)

AJl — aptepuansHoe naBieHue (blood pressure)

AKIII — aopTOKOpOHapHOE ILIYHTUPOBAHUE
(coronary artery bypass grafting)

BJIHIII" — Onokanma neBodf HOXKKH ITydka | mca
(blockade of the left bundle branch block)

BITHIII" — Gmokanma mpaBod HOXKKH ITydka [ mca
(blockade of the right bundle branch block)

BCK — OonesHu CHCTEMBI KpoBOoOpaiie-
nus(diseases of the circulatory system)

BMII - BbICOKOKBaJIM(HUUIMPOBAHHAS MEIUKO —
npodurakriyeckas nomours (highly qualified medical
and preventive care)

BIIC — Bpoxnaennsiii mopok cepaia (congenital
heart disease)

BIIC — Bpoxnaennsiii mopok cepaia (congenital
heart disease)

UBC — nmemudeckast 6011e3Hb cepama (coronary
heart disease)

UBP - uckycCTBEHHBIH
(artificial pacemaker)

WM — undapkr muokapaa (myocardial infarction)

MKB — mexayHaponHas knaccudukanus 6oses-
Heit (international classification of diseases)

Ob — okpyxHast 6onpHHIA (district hospital)

OUM - octpelii wHpapKT MHOKapma (acute
myocardial infarction)

OKC - ocTpblif KOpOHapHBIH CHHIpOM (acute
coronary syndrome)

[NUT — manata naTeHCHBHOW Tepanmu (Intensive
Care Unit)

IINTP — nanaTel UHTEHCUBHOW TEPAalMU U PEAHU-
maruu (intensive care and intensive care units)

IICI] — mepBHYHBIN COCYMUCTHIN 1IeHTp (primary
vascular center)

PCLl — peruoHanbHBIil coCymucTblii LeHTp (re-
gional vascular center)

PYA - pagunovactoTHas katetepHas abusiuus (ra-
diofrequency catheter ablation)

CMII - ckopas MeIuUUMHCKas
(emergency)

CC3 — cepaedHO - COCYAMCTBIE 3a00JIeBaHUS
(Cardiovascular diseases)

TJIT — TpombonuTHdeckas Tepanus (thrombolytic

BOJUTCIIb put™mMa

IIOMOIIIb

therapy)
@.x — pynxpoHansHBIN Knace (functional class)
IOBb -  uepebpoBacKymsipHbBIE O6one3nun

(cerebrovascular disease)
PO - unenrpanbHblii  (epepanbHBI  OKPYT
(central federal district)
OKI -
(electrocardiogram)

DJICKTPpOKapAuorpaMmma

Beeagenne

«Omuaemus XX| Bekay - Tak MOXKHO HA3BaTh Ceil-
Hgac cepAeyHO - COCymucThle 3aboieBanus. [lormmas
MIPUYHHBI UX Pa3BUTHS, MPUHIUIB JIEUEHUs, podu-
JIAaKTHKH, MBI TOJDKHBI 00pamaTh BHUIMaHHe Ha ITOCTO-
SIHHYTO TTOIEPIKKY aKTYaIbHOCTH TAHHOH ITaTOJIOTHH.

[lo mannueiM TeppuropuanbHoro oprana ®dexe-
pabHON CITY’)KOBI TOCYJApCTBEHHOH CTaTHCTHUKH IO
Kocrpomckoii obmactu 3a 2018 roz mokasarens cMepT-
HOCTH OT 00JIe3HEH CUCTEMbI KPOBOOOPAIICHHUS (asice
- BCK) coctaBun 741,8 cnyuas Ha 100 TBIC. YenmoBek
Hacenenus (ymepiao - 4 760 genosek), B 2017 roay
762,2 cnyyas Ha 100 ThIC. YenmoBeK HaceneHus (yMepIio
-4 930 gyenoBek). HabmronaeTcst CHIDKEHHUE ITOKA3aTeNs
cMepTHOCTH Ha 2,7% mo cpaBHeHuto ¢ 2017 rogom,
yOBLIb unciTa yMepmnx - 170 genoBexk.[2]

HemanmoBaxHO OTMETHTH, YTO KadeCTBO MeEIH-
OUHCKOTO OOCITYKUBaHWSI, BIISIONIEE HA ATOT IOKa3a-
TEJIb OT JAHHOW MATOJOTHH, 3aBUCHUT OT YCJIOBHUH pa-
0OTBI ¥ IOATOTOBJICHHBIX KaJpOB Ha MECTax, CBOEBpe-
MEHHOM OOHOBJICHHH KaK JHarHOCTHYECKOTo, TaK H
JIEKapCTBEHHOT'O 00€CTIeYEeHHSI.

Bonbiryio posb B CTaHOBJIEHHMHM BBICOKOCTICITHA-
JIN3UPOBAHHOW MEAUIIMHCKON AESITENbHOCTH UMEET UC-
CJIeZIOBAaHHE CTATUCTUYECKUX JAHHBIX JUIS OIICHKH Ka-
4yecTBa pabOTHl OTAETICHNUS, BEISIBICHHUS 3aKOHOMEPHO-
CTell pa3BUTHA 3a00JIcBaHWIA B 3aBUCHMOCTH OT
0COOCHHOCTH HACEJICHUS JaHHOW MECTHOCTH, M3MCHE-
HUS CTAaHIAPTOB OKa3aHWA MEIUIIMHCKON MOMOIIH, a
TaK K€ ONTHMH3alus padoTHl crammoHapa. [loaro-
TOBKA CHCIHAIHCTOB, 3aBEIOMO O3HAKOMHUBIIHXCS C
paboToii TOro MK MHOTO HACEJIEHHOTO ITyHKTa, 00JIer-
4aeT 3a/1a4y aanTaluy MOJIOIOTO CIEHANINCTa K 0CO-
OCHHOCTSIM Be/ICHHS OOJbHBIX B JAHHON MECTHOCTH.

CraTucTudeckas OIeHKa paboTHl OT/IENEHHs CTa-
[HOHApa TO3BOJISIET TOYHO M CHPABEIIMBO OICHUTH
ero paboTy, BBISIBUTH MIPOOIIEMBI, HaJl KOTOPBIMH HEOO0-
XO/IMMO paboTaTh, a TaK ke 00paTHTh BHUMaHUE Ha I10-
JIOXKUTEIIbHBIE Pe3yJIbTaThl TAKTUKN UMEIOLICHCS Nes-
TENBHOCTH.

Ienps uccnenoBaHus:

1. BbIIBUTH U3MEHEHUS], CB3aHHbIE C ONITHMH3a-
uei paboThl KapANOJIOTHYECKOTO OTACTICHHS.

2. CpaBuutb nokasarenu neranpHoctu TICL] 3a
niepuof Bpemernu 2017 — 2020 r cTaTUCTUIECKUMU Me-
TOJIaMH.

3. CpaBuuth mnokazarenu cmeptHoct ot BCK
1o T. lllapps 1 IPUKPENIEHHOMY palilOHYy CO CMEPTHO-
cThi0 o KocTpoMmckoit o0acTu.

Marepuajibl 1 METOABI

MarepuanaMu JAaHHOTO HCCIENOBAHUS IIOCIY-
UM TOAOBBIE OTYETHl KapAUOJIOTMYECKOH dYacTu
(IICLY) IIapbunckoit Ob um. Kasepuna B.®d 3a nepuon
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¢ 2017 mo 2020 r. ¥ KapIUOJIOTUIECKOTO OTIEIICHHUS 10
otkpeiTus [1CL] 09.06.2017 roma o 2019 ro.

MeTtoabl: CTaTUCTHYECKHUM aHAJIN3 JaHHBIX O
JBIDKEHUH MTOCTYTIUBIINX OOJBHBIX.

Pe3ysabTaThl Hecae10BaHUSA

B IICI] (KapamodacTs) HarmpaBIsOTCS OONBHBIE C
nuarHozoM - HBC: ocTpblii KOpOHApHBIA CHUHAPOM
(OKC).

OKC sBxmrouaer B cebsa noustus: OKC ¢ nmoas-
émom ST, OKC 6e3 noaséma ST, uadapkr Muokapaa
(UM) ¢ nogrémom ST, UM 6e3 moanéma ST, UM nua-
THOCTUPOBaHHBIH 110 M3MEHEHUSIM (PepMEHTOB, 1O Ipy-
ruM 6momapkepam, 1o no3gauM OKI™ — npusHakam u
HectabmipHyI0 creHokapanto. OKC 6e3 mogpéma ST —
3TO OOJBHBIE C AHTMHO3ZHBIM IIPHUCTYIIOM H, OOBIYHO, C
m3meHenusamu Ha DK, 0e3 mogpéma ST. Y HUX MOXKET
OTMEYAaThCs CTOMKas wid mpexojsmas aenpeccus ST,
WHBEPCHS, CTIaXXCHHOCTh WJIHM ITICEBJOHOPMAITN3AII
3youos T. OKI npu nocryruieHnn ObIBaeT U HOpMaJb-
Hoi. 3yber; Q nHa DKI" mosBisieTcst peaKo, 3TO COCTOS-
Hue obo3Havaercs kak « MM 0e3 3ybia Q». K OKC 6e3
noabéma ST OTHOCAT OOJIBHBIX CO CIECAYIOIIMMH CUMII-
TOMaMH: JUIUTENbHBIN, Oonee 20 MUHYT aHTMHO3HBIN

MIPUCTYTI B TIOKOE; BIIEPBHIC BO3HHUKINAS CTEHOKAPIHS,
COOTBETCTByIOIIass 2 (PYHKIHOHUIEHOMY KJaccy
(¢.x.); yTsDKENneHne 10 3TOTO CTaOMIIBHOW CTEHOKap-
1 10 3 ¢.K.; CTeHOKapAus, MOSIBUBIIIEECS B IIEPBEIC 2
Hepenn nocine VUM (paHHSA mOCTHH(APKTHAS CTEHO-
kapawns). HectaObuipHash cTeHOKapAnsS — 3TO HUIIEMHUS
MHOKap/Aa B TIOKOC WM NMPU MHHUMAIBHOW (hu3nye-
CKOM aKTUBHOCTH IIPU OTCYTCTBUH HEKpo3a. [3]

s moctanoBku nuarHoza UM HeoOxomumo co-
YeTaHUE KPUTEPUEB, @ UMCHHO OOHAPYIKCHHE YBEINYC-
HUS W/ WA YMCHBIICHUE YPOBHEH CEPICUHBIX OHOMAap-
KEpOB, IPEHMYIIECTBEHHO, CEPAEYHOr0 TPOIIOHUWHA,
MPU HANWYAH OJHOTO WX CIEXYIOIINX KpPUTCPHCB:
CHMITTOMEBI UIIIEMUH; HOBBIE U TIPEIIIOI0KUTEIFHO HO-
Bble W3MeHeHHs1 cerMeHTta ST wmnm BOepBBIE 3ape-
rectpupoBanHast BJIHIIT, BITHIIT" ma OKI'; mosBie-
HUe matonorniyeckux 3yomoB Q Ha DKI'; mosBieHue
HOBBIX 30H umemun Ha KT, [3]

Pasnen |. U3MeHeHus1 B CBSI3U ¢ ONTUMU3ALMei
padotsl IICLL (kapauo. 4acTb, Kapau0JOrHYeCcKoe
oT/IeJIeHHE).

Tab6muma 1
KayecTBeHHbIE OKa3aTeJU KPYIrJ0cyTo4HOro npedbiBanus 604abHbIX B IICI (kapano. yacts)
2017ron IICIY,
(xkapamno. 4acThb) 2018rox | 2019ron
¢ 09.06.2017r -31.12.2017r.

Bbi0ObLI0 BCero: 407 809 746
B TOM unciie BHIINCAHO 402 768 736
YmepJio 5 15 10
IlepeBeieHO B Ipyrue oTaejeHHs U CTAMOHAPBI 15 70 118
IIpoBeneHo KOTKo/THEH 4606 8758 7300
YucJio padoThl KOWKH B roay 307,1 360 365,0
O00poT KOiiKH 27,1 31 35
CpenHee mpedbIBaHHE HA KOIKe 11,3 11,3 9,6
JleTaJIbHOCTh 1,2% 1,9% 1,3%
% BBINOJHEHHS I1aHA 100 % 1348% | 110,4%

Takum oOpa3om, 9ucio paboThl U 000OPOT KOUKH
pactyT, cpeHee npeObIBaHWE HA KOWKE COKPATHUIIOCH,
YTO TOBOPHUT O OOJIBIION HATPY3KE OT/AEICHHS U POCTE
MHTEHCUBHOCTU PabOTHI KOWKH.

Bospoc Takxe ynenbHbIA Bec O0IBHBIX U3 APYTUX
paiioHoB: Tak, B 2017 roxy 6suto nposieuero 17,9%, B
2018 — 28,4%, B 2019 — 35,7 %. Takum obpa3om, KO-
JIMYECTBO TPOJICUCHHBIX OOJIBHBIX YBEIWYMIOCH B 2
pasa.

Tabuma 2
CocraB 00abHbIX B [ICII (kapamo. yactb) Cpoku u ucxoasbl Jevenus 3a 2017 r, 2018 r, 2019 r.
2017rox 2018r 2019r
Ha3zBaHue g 2 ° g 2 ° g 2 °
m](](l)p 1 0] < = = < L = = < = =
wacconuto-| vl | 2 EE | 2| 2| E | 5| E| SR 3
JIe3HEeH E o \z = E e \: = = o \Z =
N LR - LT RN R
Beero 3abose- 407 | 4601 | 5 | 809 8758 15 | 746 | 5796 | 10
BaHMH
W3 HUX:
Crenokapmust | 1120-i120.9 302 3241 - 561 6432 - 558 4292 -
13 HUX:
HudapkT muo-
Kapjaa i121 -i123. 105 1360 5 214 2346 15 188 1504 10
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Mensbiie OGonbHBIX mpoiieueno B IICIL B 2017
rony, Tk otaenenus oTkpsiTo 09.06.2017 r Ha 6a3e kap-
muoniornyeckoro ornenenns. C OKC GonpHBIE U3 TO-
pona lapsu u lllappuHckoro paiioHa 10 3TOro Jeyu-
JICH B KapIUOJIOTHIECKOM OTACICHUH.

Bomnpmas gacte 60ompHBIX ¢ UM moctymnaer go 6
9acoB OT Hayasia 3a00JICBaHUs U 10 TOJIaM COCTABIISACT
cootBercTBeHHO: 2017 — 40%; 2018- 64,5%; 2019-
41%. DToT NoKa3zaTeslb HeoNTUMAaNbHEIHN, B 2019 roay

OH CHHU3HJICSA 33 CYCT MPUKPEIUICHHBIX pernoHoB. Ocra-
€TCSI BBICOKHM ITPOILCHT AOCTaBKH 00JIbHBIX Ha 2-3-4-5
CYTKH, HO OH CHWxaercsi. [Io BO3pacTHOMY COCTaBy
game auaraoctupoBad UM B Bo3pacte 60-69 ner, co-
orBercrBenHO: 2017 — 41,6%; 2018 — 38%; 2019 —
28%. Ot 70 net u crapiue, cooTBeTcTBeHHO: 2017 —
31,8%; 2018 — 35%; 2019 -41,5%. PacreT KOIHMYECTBO
6onpHbIX ¢ UM B Bo3pacte 40-49 ner ¢ 5,2 B 2017 no
8,5% 82019 rony.

Tabnuna 3

KoauuyectBo kapauosornueckux 00iabHbIX IICII (kapamo. 4yacTh), KOMKO-1HU U JeTtajabHocTh B [TUT.

2017ron | B Tﬁ“é;“&i;;}?ﬁ:?fiﬂ; | 2018 ron | 2019 ron
HBC Bcero 121 71 172 171
Koiiko-aau u3 Hux: 252 156 349 312
HWudapkr muokapaa 113 60 149 160
C HecTaOMIbHON cTeHOKapAMeii 8 11 23 11
Ywmepuio B IIUT Bcero 10 5 6 7
W3 uux ¢ nHpapkTOM MHOKapaa 6 5 - 6 7

KomnuectBo rocnuranusupoBannsix B [IUT yBe-
JIMYAIIOCH, COOTBETCTBEHHO 110 rojgaM: 71 — 172 — 171
3a cuér otkpbiTus [ICLl. YBenuueHnue npousonuio 3a
cuét UM u MeHbIIe 3a cUET HECTAaOMIBHOI CTEHOKAp-
JUH. 3HAYUTEIBHO YMEHBIIMIOCH KOJMYECTBO YMep-
mux B [TUT, ¢ 10 1o 6 1 7, COOTBETCTBEHHO I10 TOJIaM.

B 2017 roxy TJIT BeinosnaeHo 40 G0JIbHBIM, B T.4.
Ha astarie CMII, 15 B I[IMT Illaprunckoit Ob u 6 Ha
stanie CMII u3 apyrux paitoHOB.

B 2018 roxy BemoxaeHo TJIT 58 OOMBHBIM B T.4.
23 Ha starre CMI1, 17 B [TUT lapsunckoit Ob u 18 Ha
srane CMII u3 npyrux paitoHoB.

2019 Bcero — 37 TJIT, B T.u. Ha 3Tannie CMII 17, B
[UT lapeuackoit Ob — 6 TJIT; Ha sTane CMII u3
JIpyrux paiioHoB — 14.

Tabmuna 4
Oxa3zanue BMII no nanpasiaennio u3 IHCI{
Bux BMIIT 2017 ron 2018 ron 2019 rog
Koponaporpadus B PCI{ 44 107 98
AKHI (r. MockBa, r. Cankt — IleTepOypr) 3 5 4
CrentupoBanne B PCI| 31 84 74

Takum oOpazom oTMmedaercs yBemudeHue BMII
0oNBIIeMY KOJHMYECTBY OOJBHBIX.

JletanpHOCTE OONMBHBIX ¢ MM 1o rogaM CHH3H-
nacek. Tak, B 2011 rony ona cocrasinsna 13,5%; B 2012
rony — 9,5%; B 2013 rony — 5,6%; B 2014 rony —
11,4%; B 2015 Trony — 3,6%; B 2016 roxy — 7,9%; B
2017 rony — 4%; B 2018 roxy — 7%; B 2019 romy —
5,3%.

C 2017 roma ymepmue ¢ M Ha doHe caxapHOTO
JnrabeTa He BKIIFOYAJIMCh B MIOKA3aTelu.

VnydimeHue mnokaszaTesied JeTanbHOCTH JTOCTHI-
HYTO OJarojapsi yCHJIHSIM BCEX MEIPaOOTHHKOB 0OJIb-
Huupl: aamuHuctpauuu; CMII, Bpaueil, mencectép.
Kapanootnenenne Ha 6a3e IllapprHCKO# OONBHUIIBI
OTKpBITO B 1972 rogy, BHEAPEHO JIEYEHUE MO MpPUH-
UMMy JI0Ka3aTeJIbHOW MEOULMHBI, HCIOJIb30BaHUE

HannoHansHBIX KIMHAYECKUX PEKOMEHAAINH U CTaH-
naptoB nedeHus. OTkpeIT PCL] KoctpoMmckoit obmact-
HOW KIIMHWUYECKOH OOJBHHIBI, UMEETCS €KeIIHEBHAs
BO3MOXKHOCTH TPOKOHCYJIBTHPOBATHCS CO CIEIUAIIH-
ctamu PCL], B T.4. M0 BUJEOCENEKTOPY, MIUPOKOE UC-
nojip3oBanue caHapuanuu U TJIT, B Tom umciae u Ha
staie CMII, moCTOSSHHOE MOBBINICHHE KBaTH()UKAIUU
MEAINEpCoHaNa, MWCHOJIb30BAHNE pPeabMINTalud Ha
Bcex atamax jedenus (ITUT, cranmonap, amOymatop-
HBIH, peabnnTanioHHOE OTAeNeHNe caHaTopus «Ko-
JIOC»), MCIIOJIB30BAHNE BCEBO3MOXKHBIX MEPOTPHUSATHI
UL TIPOQMIIAKTHKN OCJIOKHEHUH C MpUBJICYECHHEM
mectHoro TV, cpeacTB meuyatu, OpraHu3anus JHEH
3710poBbsl (¢ u3mepeHueM AJl, caxapa KpoBu, pa3nadeit
OYKJICTOB U JIpyToe).
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Tabmuma 5
OCHOBHBIE KaYeCTBEeHHbIE MOKA3aTeJINM KPYTJIOCYTOYHOI0 MPeObIBAHMS B KAPAHOJOTHYECKOM OTIeIeHUH.
2017 ron 2018 rox 2019rox
BbI0bLI0 BCero: 481 390 409
B Tom uucie:
BBINHCAHO 471 376 380
YmepJio 10 14 15
IlepeBeieHo B Ipyrue oT/aeJieHHsl U JIPYTHe CTAIIMOHAPDI 37 - 14
IIpoBeneHo k/nHeii 4954 4520 4744
Yucao padoThl KOWKH B rogy 302,1 302,3 316,3
O0opoT Koiiku 28,0 25,2 26,5
Cpennee mpedbIBaHHE HA KOHKe 10,8 10,0 11,9
JleTalbHOCTH 1,8 3,7 3,8
% BBINOJHEHHS MJIaHA 96,8 96,3 130,0

VYMeHbIICHNE KOJIMYECTBA INPOJIECYECHHBIX OO0JIb-
HBIX cBs3aHO ¢ oTkperTHeM [ICI] Ha 6a3e kapanooTae-
JICHUSI TO/1a M U3MECHEHHUEM IOPSIIKa TOCTIUTATIM3ALIIH.

KonugecTBo mponedeHHBIX OOJIBHBIX M3 JPYTUX
palioHOB B KapAHOOTACICHUN YBETUUMIOCh ¢ 17,9% no
19,1%. KonnyecTBo cenbCKUX KUTEIeH YMEHBIINIOCHh
¢ 15% no 11%.

Paznen I11. CpaBHeHue noka3aresieil cMepTHO-
cru 1o r. llapes n npukpensieHHOMY paiioHy cO
cMepTHOCTHIO 0 KocTpoMckoii o0J1acTu.

EcrectBenHbIl npupocT Ha 1 THICAYY HaceJleHUs
no 1. Hlapest u LllappuHckoMy paliOHYy COCTaBISET B
2017 romy: -3,8; B 2018 roxay: -5,2; 8 2019 roxy -5,8.

Cpenn Bcex MPUYMH CMEPTHOCTH IIEPBOE MECTO
3anumaroT BCK. Bropoe mecTo 3aHmMMaroT 310Kade-
CTBEHHBIE HOBOOOpa3oBaHus; TpeTbe MECTO — TPaBMBI
u otpamieHus. Ilo rogam oTmedaeTcs yMeHBIIECHHUE
npuanH cMmeptHOCTH 0T BCK ¢ 63,5% B 2017 rony o
58,7% B 2018 roay u 59,6% B 2019 roxy.

B ctpyktype cmeptHOCTH 0T BCK B KocTpomckoii
o0JiacTu 3aHUMaeT:

NIepBOE MECTO - HIIeMHYecKas OOJle3Hb cepAla.
Jons nmaHHOW TPUYMHBI cocTaBisieT 56,3% (umcio
ymepiux Ha 100 Thic. yenoBek HaceaeHus - 416,7 ciy-
gas) ot obmiero uncna ymepmux ot BCK.

BTOpPOE MECTO - IepeOpOBACKYISIpHBIE OOJIE3HU
(manee - IIBB), Ha ux nomro mpuxoautcs 30,8% (aucio
ymepmux Ha 100 ThIc. yenoBek HaceneHus - 228,2 ciry-
9as), U3 HUX Ha JIOJIO OCTPBIX HapYIIEHUH MO3rOBOTO
KpoBooOpamienus npuxogurca 55,1% (umcio ymep-
mux Ha 100 Teic. yenmoBek HaceneHus - 125,8 cioydast).

TpPeThe MECTO - TMIEPTOHNYECKasi OOJIE3Hb, J0JIs
JITaHHOM MPUYMHBI cOCTaBIsIET 6% (YUCIIO YMEPIINX Ha
100 TBIC. YemoBeK HaceneHus - 25,2 cirydast) OT 00IIero
uyncna ymepmux or bCK.[2]

B crpykType NpHYMH CMEPTHOCTH HACEJCHUS
TpynocnocodHoro Bo3pacra 1o T. lllapes u llapeun-
ckomy paiiony 3a 2017 rox BCK Tak e 3aHUMAIOT mep-
Boe MecTo. B ToM uncie ot UM mo ronam: B 2017 roay
—1,1%; B 2018 roxy — 2,6%; 2019 roxy — 0%. Ot uH-
cynbta B 2017 roxy — 8%; B 2018 romy — 5,1%; B 2019
roxy — 7,8%.

Amnanmu3 mokazateneit cmeptHoctn oT MBC He
NPEBBIIIAET [TOKA3aTENH 110 00JIaCTH, OHAKO UMEETCS
poct cmepTHOCTU Ha 3 % B 1esioM. Takxe, uMeeTcs He-
3HAYUTENIBHBIA pOCT cMepTHOCTH 0T M.

3aboneBaemocts HaceneHus mo r. lapes BCK
MEHBIIAsl CPEAN FOPOICKUX OKpyroB KocTpoMckoii 00-
sacty Ha 1 Teicsavyy HaceneHus. Tak, B 2018 roxy B T.
Kocrpoma ona cocraBuna 235,3;

r. Boiropeuenck — 238,8;

r. byit — 311,8;

r. Tannu — 540,7;

r. Mantyposo - 280,7;

r. apes — 189,7,

1 oHa HWXe, yeM 1o PO u [1PO.

ITo P® 3a 2017 rox oHa cocraBuna — 241,6, mo
PO - 238,7.

[To HlapbuHCKOMY paiiOHYy CpeAM BCEX MYHMIIH-
MaNTbHBIX 0o0pa3oBanmit KocTpomckoit oOmacti 1Mo
sToMy mokazatento — 4 mecto. 3a 2018 u 2019 roas
HET JIAaHHBIX JJis cpaBHEeHUs 1o PO u [[DO.

BoiBoabI

3a otuérHeiii nepuoy otaenenusmu [ICL] u kap-
JUOJIOTUIECKUM IPOBEIEH O0IBIION 00BEM JIeueOHO —
JquarHocTuyeckuit pabotsl. B 2017 roxy ¢ oTKpbITHEM
[ICLI, MHOrO BpeMEHH YIENSIIOCh OPraHUu3alMOHHBIM
moMmeHTaM. B 2018 — 2019 ropax 3HaUUTENBHO YBEIH-
yuiIcst 00bEM pabOThI: YBEIMUMIOCH KOJTMUECTBO MalH-
eHTOB, HanpasyeHHbIX B PCL] B 2 pa3a, 4To n03BOJIMIO
CHU3UTH JetanbHOCTh npu M. OmneparuBHO pera-
I0TCSI KOHCYJIbTaTHBHBIE BOIIPOCHI, Onaromaps exe-
JTHEBHBIM BHJICOKOH(EPEHIUSAM CO CHELUUATHCTaMU
PCII. ITocne TJIT B TeueHue 24 yacoB MpU TPAHCIIOP-
TabesbHOCTH OOJIbHBIE 110 CaH. aBHUAIMU MEPEBOSTCS
B PCII.

OpHako, IMeeTcs A HeJOCTAaTKOB:

- HE BCE HYXXJAIOIUeCs FOCIUTAIU3UPYIOTCS B
IIUT, tak xak oHa oOmias Jjs BCcel OOJBLHMIIBI, IS
HeBposiorndeckoil yactu otkpbiTa [TUT Ha 4 xoliku;

- MEPErpyKEHHOCTb OTAEIECHHUS, POCT UHTEHCUB-
HOCTH TpyJia 3a CYET BHICOKOI'0 000pOTa KOWKH U CHH-
YKEHUsI CPEHEro NpeObIBaHUS Ha KOWKeE;

- OTCYTCTBHE KapAMOJIOTa B MOJUKINHUKE B TEUE-
HHUE 2 JIET, YTO BBI3BIBAET OOpaIIeHHE KapIUOIOTHIEC-
CKHX MALIUEHTOB B IIPUEMHBIN ITOKOM «CaMOTEKOMY;

- BBICOKMH MpoOLEHT rocnurtanuzanuu ¢ UM B
MTO3/THUE CPOKH;

- HEYKOMIUIEKTOBAaHHOCTh BpadaMU KapIuoJio-
raMM CTallMOHapa, Y4aCTKOBBIMHU TeparneBTaMU IOJIH-
KIIMHUKH.
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IIpoBenenuslii aeranpHbIi aHanu3 padotsr [1CL]
(kapamrodacTs) TOKa3ad, 4To JUIs TUTOAOTBOPHOM pa-
0OTBI HEOOXOINMO:

1. Pacmmpenne mromaaeit mist [ICL 1 kapanooT-
JIEIICHISI, C pa3BEPTHIBAHUEM BCEX HEOOXOIMUMBIX CITy-
JKEOHBIX TIOMETIICHHUH.

2. Opranu3oBaTh KpYyIJIOCYTOUHYIO KCIPEcC Jia-
OopaTopuio, C pacIIMpEHHEM BUJIOB OHOXMMHYECKHX
UCCIICIOBaHUH.

3. OmnpeneneHue TPONOHWHOB HE TOJBKO Kaue-
CTBEHHO, HO ¥ KOJIMYECTBEHHO.

4. OpranuzoBats cBoro I[TUT s IICL, ¢ xpyrno-
CYTOYHBIM JIe)KYPCTBOM Bpadeil KapAHOIIOTOB.

5. lupe ucnonap30BaTh HU3KOMOJIEKYJISPHBIE T'e-
TIApUHBI, HOBBIE OpaJIbHBIC aHTHKOATYJISTHTHL.
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CHUXXEHME HETATUBHOI'O BO3JEMCTBUS HA OKPY)XKAIOIIYIO CPELY ITPH
OBPABOTKE BO3YIIIHBIX CYJA0B IPOTUBOOBJIEJAEHUTEJIBHOM )KUJIKOCTbHIO
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«MUPDA — Poccuiickuii mexHOn02Uu4ecKutl yHUgepCcumem »
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Abstract

This article discusses one of the methods to reduce the negative impact on water bodies when treating aircraft
with anti-icing liquid (hereinafter referred to as RLF). The main pollutant in the body is ethylene glycol, which
must contain strictly regulated materials in the water, as well as neutralize the process of anti-icing treatment
directly at the airport.

AHHOTaLUA

B JIaHHOfI CTaTbe, PACCMOTPCH OAUH U3 MCTOAOB CHH)XCHUA HCTAaTUBHOI'O BOBﬂeﬁCTBHH Ha BOJOHBIC O6LGKTBI,
npr 00paboTKe BO3AYIIHBIX CYIOB MPOTHBOOOICACHUTENEHON KuIKOCThI0 (Hanee [T0XK). OcHOBHBIM 3arps3Hs-
OIIMM B€IICCTBOM B TIOX sgBngercs 3THJICHI'TIUKOJIb, KOTOprfI OTHOCHUTCA K BBICOKOTOKCHYHBIM BCIICCTBAM H
€To COACPIKAaHUC B BOAEC CTPOI'o pECrilaMCHTUPYETCA, B CBA3U C YEM H6‘06XOJZ[I/IMO 00€e30I1acuTh mponecc nNpoTmuBo-

00eIeHUTENIEHOM 00pab0TKN HEMTOCPEICTBEHHO HA TEPPUTOPHHU a3pOpoMa.

Keywords: airport, anti-icing fluids, airfield, treatment devices, drainage system, aircraft.
KiroueBble cjioBa: a’pornopT, NPOTHBOOOIEICHUTENBHBIE KUIKOCTH, a3pOAPOM, OUNCTHBIE COOPYKEHUS,

JApCHaXXHasA CUCTEMA, CaMOJICT.

CoBpeMeHHBIH a’pOTOPT SIBISETCS CTpaTerhye-
CKH BaXXHBIM 00BEKTOM, 32 KOTOPHIM K TOMY k€ He00-
XOANMO TIpHCTaJlbHOE BHUMAHHE AKOJOTHYECKHX
ciry0. OIHOM W3 NMPUYHMH TAKOTO BHUMAHHS, SBIIS-
FOTCS crielu)UIecKre CTOUHBIC BOJIbI, KOTOPBIC 00pa-
3YIOTCSI Ha TEPPUTOPUH a3POAPOMA, UYTO B CBOIO OYe-
penb MOXET MPHUBECTH K 3arpsi3HEHUIO BOIHBIX 00BEK-
TOB TOKCHYHBIMH BemiectBamu [1]. B cBsa3u ¢ 3tum
KaKIbIH a’pOIOPT IOJKEH UMETh HA CBOEH TEPPUTO-
PHH JIOKATBHBIE OYHUCTHBIE COOPYKEHHS.

IIpu skcruTyaTanuy BO3AYIIHBIX CYJOB B 3UMHEe-
OCEHHee BpeMsl Ha MX MTOBEPXHOCTH 00pazyroTcst o0Jte-
JICHEHUS], UTO MOXKET CO3/4aTh aBapUIHYI0 CHUTYalHUIo,
Kak Ha TEppPUTOPHUH a’poJpoMa MHpH 0Opa3oBaHWU
HaJleI Ha MOKPBITUSX, TAK U BO BpeMs IoseTa. AHaIN3
MOCJIC/IHUX aBHAIIOHHBIX MPHIIECTBUH B aBHaTpaHC-
MOPTHOM OTPACIH MOKA3hIBAET, YTO OOJBIINHCTBO CIIY-
4aeB, MPOUCXOAWIN HPU SKCIUTyaTallddl BO3AYIIHBIX
CyInoB B 3uMHee BpeMs. [Ipum oOieneHeHun Hapymia-
eTCsl IUTABHOCTh OOTEKaHMS €ro 4YacTed, CHMKAeTCS
TSATA CUJIOBOM YCTAHOBKH, CYIIECTBEHHO CHIDKAs JIET-
HbIE XapakTepucTUku [2]. B cBsA3M ¢ 3THM IpHUMEHS-
I0TCS TIPOTHBOOOJIEICHUTEIIbHBIE JKUJIKOCTH, B COCTaB

KOTOPBIX BXOIHT ITHJICHIIIMKONG. J[aHHOE BemecTBO
SIBIISICTCS BEICOKOTOKCHYHBIM.

Jns Ge3omacHOCTH pabOT HA TEPPUTOPHH TaKXKe
MIPUMEHSIOTCS pa3IM4YHbIe peareHThl U octatku [10XK,
JUIA TIpEAOTBpAIICHU TMOABJICHUSA HAJIEAW Ha ITOKPLI-
THUSAX B3JIETHO-TIOCAJ0YHBIX MOJIOC.

Bce BonBI ¢ TeppUTOpUHU adpOoTOpTa CXOAATCS B
OJIUH TIOBEPXHOCTHBIN CTOK, KOTOPBIA coOHMpaeTcst ¢
TTOMOIIBI0 0COO0N CUCTEMBI BOJJOOTBEACHHS HA TEPPH-
TOPHUH a3POAPOMA, ITOCIIE Yero COOPaHHBIN CTOK HE00-
XOJIMMO OYMILATh HA OYUCTHBIX COOPYKEHUSIX, CIIELIH-
TBHO TIOAOOPAHHBIX ISl CTOKA a3pOIOPTa, TaK Kak C
MOCTYMAIOUIMMH BOJAMHU B CHCTEME BOJOOTBEICHUS
MIPUCYTCTBYIOT BpeHbIE BELIECTBA.

CyIecTByeT 4YeThIpe THIIA MPOTUBOOOICICHH-
TENbHOM >KUIKOCTH. Huke mnpencraBiieH CHUCOK U
KpPaTKO€ OIMMUCAHUEC DTUX X(H)IKOCTeﬁZ

e Twun | HE COOEPKUT B CBOEM COCTaBE 3aryCTH-
TeNel, He 00alaeT 3alUTHBIM ISHCTBUEM, TPUMEHS-
€TCA B ropa4eM BUAC WU CIIYKHUT TOJIBKO JJId OYUCTKH
CHera, TPs3U U HaJIeIu

e Tum Il B cocTaB qaHHOTO THUIA BXOJUT 3ary-
ctuteab U He MeHee 50% ODTHICHIVIMKOIS, CIIOCOOEH



60

Annali d’Italia Ne7/2020

obecreunTh 3aluTy MOBTOPHOTO 00JIeIeHEHUS Ha KO-
POTKHIA CPOK

e Tum Il cxox c II THOM XHUIKOCTH, HO 3ary-
CTHTEIS B COCTaBE MHHUMYM, 3TOT TUIT HEOOXOUM ISt
00pabOTKN HU3KOCKOPOCTHBIX CAMOIICTOB.

e Tum IV comepXut GONBIIYIO KOHIICHTPALIUIO
3arycTuTeNst ¥ 00ecleyrBaeT MPOJOKUTENIBHYIO 3a-
HIUTY OT HOBTOPHOTO OOJIEACHEHUS.

Bce THIBl JKUIKOCTEH HMCHONB3YIOTCS BCETAA B
pa3baBiieHHOM BOJoW Buze. [ JTaBHBIM KpUTEpHEM IS
BBIOOpa MPOTHBOOOJIEICHUTEIBHOW KUIKOCTH SIBIISI-
eTcsl TEeMIIepaTypa 3aMep3aHusi, KOTopast JOJDKHA ObITh
He HIKe yeM Ha 10 rpagycoB 10 OTHOLIEHUIO K TEMIIE-
paTtype okpyxaromei cpeasl. [Ipu 3ToM kareropude-
CKH 3alpEIICHO CMEMINBATh )KUAKOCTH PA3HBIX THIIOB
MEKIy COOOM, a TaKkKe 3alPEIICHO CMEIINBATh XKHUJKO-
CTH OJIHOTO THIIa, HO OT Pa3HBIX NMpou3BoauTenei. Ha
JAHHBIT MOMEHT TIpaXJaHCKUE a’pONOPTHI HCHOJb-
3yI0T B ocHOBHOM |V tun xunkoctu [3].

B Poccun neiicteyer 'OCT P54264-2010, xoTto-
PBI OIMCHIBAET METOJbI U IPOLEAYPBl IIPUMEHEHHUS
MPOTUBOOOJICICHUTENLHOM JKUIKOCTH JUISI CAMOJIETOB.
[Monoxxenust nannoro 'OCTa yHUpHUIIMPOBAHBI ¢ MEX-
nyHaponHeiMu ctanpapramu ISO 11075 u ISO 11078.
CymecTByeT eanHas MHPOBas IPAKTHKA, KOTOpas
IpeycMaTpuBaeT 00g3aTeNIbHOE TECTHPOBAHUE IIPO-
THUBOOOJICICHUTENBHBIX JKHIKOCTEH B CHEIHAIbHBIX
Ta00paTOPHAX M CIHCOK JKUAKOCTEH, KOTOpHIE paspe-
IIEHO WCIOJIB30BaTh, MyOJUKYIOT B CBOOOIHOM [0O-
cryme [3].

O0paboTKa BO3AYIIHBIX CYIOB 3aBUCUT OT METEO-
ycnoBuid. Ecnu ycnoBust GnaronpusTHBIE, TO OTPaHU-
YHBAIOTCSI OYHCTKOM BO3AYIIHOTO CyAHa B OJIUH STall,
Jalre BCETo 3TO JIeNaeTcs A0 MoJauu caMoJieTa JUIst To-
cagku maccaxupoB. IlpousBopsarca neicTBus 1o
yOOpKe CHEXXHBIX M MPOYHX OTJIOKESHUH MPH TTOMOIIN
MPOTHUBOOOJICICHUTENLHOM XKUAKOCTH THIIA |

Ecn sxe mprcyTCTBYET PUCK CHIIBHOTO 00JIe/IeHe-
HHUS TIOBEpXHOCTEW, 0OpaboTKa MHpPOWUCXOIUT B [Ba
stamna. [lepBUYHBIN 3Tam HE OTIMYACTCS OT OYMCTKH
npy OJIaroNpHUATHBIX YCIIOBHSX, MOCJTE 3TOTO IPOBO-
nutcst 0opadoTka sxuakoctsamu I, I wmu IV, Pemenne
0 TPOBEEHNH 00pabOTKH MPUHUMAETCS] KOMaHIUPOM
BO3AYIIHOTO Cy[HAa COBMECTHO C IHCIETUEPOM a3po-
npoma. O6beM noTpebaeHus JKUIKOCTEH BCEX THITOB B
MOCKOBCKHX ad’pornopTax OIleHHWBaeTcs B 12 ThIcSY

mansBexusni xonodey

KoAnEKmop

TOHH B ToA. [Io3ToOMy Harpy3ka Ha JIOKaJIbHBIE OYUCT-
HBIE COOPYKEHHS OYyIET BBICOKas U PEKOMEHIyeTCs Ha
TEPPUTOPUSAX YCTAHOBUTH CHEIHATIBHBIE MecTa I 00-
paboTku Bo3gymHEIX cynoB [TOXK.

Ceifqac Ha a’poApPOMax OTCYTCTBYIOT CICIIHAb-
HBIC TUIOMAIKN JJI MTPOTUBOOOICIEHUTEILHON 00pa-
OOTKHU M MOMKH BO3IYIIHBIX CYI0B. B pe3yibrate mpo-
nmBoB [1OK, npoucxoaur paspyuieHue OETOHHOTO M0-
KPBITUSL ¥ OJIOKHUPOBAaHHWE BO3AYIIHBIMH CYIHAMHU
pynexHoi nopoxkku. K ToMy ke, BO Bpemsi CHIIbHBIX
CHETOIAI0OB 00pa3yeTcsl CHEXKHO-AOBUTAsI CMECh, KO-
TOpasi PacHpoOCTpaHSAETCs KojJecaMU CIELMAIINH IO
aspoapomy [4].

D PEKTUBHBIM TOAXOAOM IS PEIICHUS JaHHON
poOIIeMBI OYIET SBISATHCSI CTPOUTENBCTBO TIIOMIAIKA
U 00pabOTKH CaMOJIETOB M yCTAaHOBKOI /IJIs pereHe-
pauuu, ucnosnb3oBanHoi [10XK.

Jpenaxnas cucrema rmiomaaku [1OXK nmomkna
OBITh CIPOCKTUPOBAHA C YYCTOM OCHOBHBIX MPHHITU-
OB, TAKHX KakK:

Ob6ecnieuenue 6€30MacCHOCTH TEPEMEIICHUS BO3-
IYIIHBIX CYAOB, YTO JOCTUTAETCS PAaCIOJIOKEHUEM
JIPEHaXHBIX CUCTEM B IUIaHE U HEOOXOUMOMN MPOYHO-
CTBIO

ObecrniedueHre YKOHOMUYHOCTH TIPOSKTHUPYEMBIX
MEpONPHUATHI, KOTOPOE JOCTUTACTCS BBEICHHUEM
HamboIee MemeBHX U 3(PPEKTHBHBIX MEPOTIPHATHI 110
JpEHaXY TUIOMIATKH

Hcnonp3oBaHne COOPHBIX KOHCTPYKIMHA U3 3ie-
MEHTOB 3aBOJICKOT'O U3TOTOBJICHHSI

ObecrieueHne MEPCIEKTUBHOIO Pa3BUTHUSA a’3po-
JpoMa 0e3 CYIIECTBEHHOTO MepeyCTPONCTBa APEHAXK-
HOI CUCTEMBI

Co6op nponuroii [TOXK npu 06paboTke camoneToB
OCYIIECTBIISIETCS 32 CUET KOHCTPYKIIMH TUIOIIAIKH, BbI-
MMOTHCHHOW HIDKE YPOBHS BCEro aj’pojpoma, dYTo
npenoTBpawaer po3naus I1OX no neppony u tem ca-
MBIM OOECIIEYHBACT CTEKaHWE J>KAIKOCTH K IEHTPY
IUTOIIAAKH, TAE YCTAHOBIICH JIOTOK, Ha JHE KOTOPOTO
CMOHTHpOBaHa Tpy0a, COCIMHEHHAs C pe3epByapoM
PI'C-25, kynma ocymecTBisieTcss cOOp BCEX CTOYHBIX
xuakoctet (pucyHok 1). ITo Bcel nnmHe 10TKa B Me-
CTaxX COTMPUKOCHOBEHHUSI €T0 C UCKYCCTBEHHBIM MOKPHI-
THEM YCTPanBaeTCsl OB NIMPUHOM 2 CM, 3aTIOTHEHHBIN
MacTukoil. Komoamsl mpuema CTOYHBIX JKHAKOCTEH
pacroyiararoTcsi Mo OCH OTKPHITHIX JJOTKOB B KPOMKaX
MOKPBITUH [5].

Pucynox 1 - /lpenasicnas cucmema niowaoku 07 06padomxu 8030yuthsix cyoos IHOX
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Texnonorust pereneparmu [TOX Bkmrowaer oc-
HOBHBIE CTaJHH:

e [IpensapurenbHas OYMCTKA HMPOTHBOOOIEE-
HHUTEJILHOH XHUIKOCTH Ha yCTAHOBKE (DMIIBTPAIUU

e Oobpaborka [IOXK Ha wmOHOOOMEHOW YycTa-
HOBKE [UISl W3BJICUYEHUS M3 HEE TSHKENBIX METAJIOB,
XJIOPHUJIOB H T.II.

e OrzeneHue BOJbI Ha BBINTAPHOW YCTaHOBKE

e  OTX0/1bl YCTAaHOBKH (DPMIIBTPALIMU U HOHHOOO-
MEHHOH YCTAQHOBKH IIPOXOJST JIOTIOJHUTEIbHYIO
OYKCTKY Ha YCTaHOBKE (PU3MKO-XMMHUUYECKOH OYMCTKU
U cOpachIBalOT B OYMCTHBIE COOPYIKEHHS

[ocne perenepannu, orpadoranHoit [1OX, Bo3-
MOXHO €€ IOBTOPHOE HCIIOIb30BaHNE, HAIPUMED, IS
00pabOTKN BO3AYIIHBIX CYIOB, IJISI aBTOMOOMIIBHBIX
aHTH(PHI30B U IPYTHX OXIAKIAFOIINX KUIKOCTEH [4].

3aki0ueHne

KoMmrutekcsl KpYITHBIX adpOIOPTOB 3aHUMAIOT
omanaun B A€CATKU KBaAPaTHBIX KUJIOMETPOB. YMeHb-
MMEHUE OTPHUIATCIBHOI'O BJIUAHUA BO3AYIIHOT'O TpaHC-
MOpTa Ha OKPYXKAIOIIYI0 CPEAy — 3TO CIIOXKHAsI COLM-
IbHO-OKOHOMUYECKasl ¥ TeXHHYeCKas 3ajaya, peuie-
HHE KOTOPOH MOXKET OBITh OCYIIECTBICHO C MOMOIBIO
KOMIUTEKCHBIX TIPHPOIOOXPAHHBIX MEPOIPHUSTHI.

Takum oOpa3oMm, pa3paboTka U CTPOHUTEIHCTBO
TUTOIIAJIKH AJIsI MOMKH U 00pabOTKH caMOJIETOB TPOTH-
BOOOJIEZICHUTENBHON JKUIKOCTBIO C pa3pabOTKOW HMH-
HOBallMOHHOTO MeTosa nepepadotku [TOXK, mpusenér

K YMEHBIIICHUIO 3arPsS3HEHUS OKPYKAIOMIEeH cpensl U
CHIDKCHHIO BPETHOTO BO3JCHCTBHS HA dYEIIOBEKa, a
Tak)Ke MO3BOJHUT COKPATHUTh MaTepHaIbHBIC M IKOHO-
MHYECKHe TIOTEpH.
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The article deals with a new piezoelectric sensing element (SE) of an automated aviation gravimetric system
(AGS) being of higher accuracy (1 mGal) and speed (fully automated) than those known today. The principle of a
piezoelectric SE work is based on the physical phenomenon of a direct piezoelectric effect, namely, the transfor-
mation of mechanical stress caused by the acceleration of gravity force into the output voltage. The equation of
the piezoelectric SE motion is derived and each of its components is characterized. The calibration characteristic
of the piezoelectric SE of the automated AGS is analytically calculated and compared with the calibration charac-
teristic experimentally obtained due to the developed laboratory model. It is stated that the accuracy of the new
piezoelectric SE is 1 mGal, and the rotation angle of its measuring axis in relation to the reference vertical influ-
ences directly in proportion to its outcome measures and the amount of its error.

Keywords: piezoelectric sensing element, calibration characteristic, automated aviation gravimetric system
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Stating of the problem. The study and
investigations of oscillatory processes are taken into
consideration while developing and running various
technical and technological devices in the sphere of
energy, metallurgy, mechanical engineering, aviation,
rocket and space technology, shipbuilding, geology and
medicine. Lately, measuring and information systems
of vibration control, monitoring, testing and automated
control of complex technical systems and technological
processes having not just a great technical and
economic effect, but also contributing to the prevention
of accidents and possible ecological catastrophes, are
becoming widespread.

The starting point for such systems is vibration
and shock parameters converting the measured
mechanical value into an electrical signal being
supplied to the recording device.

The attention is mostly focused on the vibration
oscillation parameter sensors in aviation gravimetric
systems (AGS) in order to study the parameters of the
Earth's gravitational field (in particular, its gravitational
anomalies Ag). In AGS, these sensors are called
gravimeters and they measure the acceleration of
gravity.

The known today AGS gravimeters are the
following: GAL-C, GS, PIGA-16, 25, “Chekan-AM”,
GI “1/17, “LaCoste & Romberg (LRS) ”. The accuracy
of aviation gravimetric measurements using the above-
mentioned gravimeters equal to (3 ... 10) mGal [1,2] is
actually achievable. These days, such an accuracy of
aviation gravimeters is insufficient. Moreover, the
above mentioned gravimeters also measure, together
with the acceleration of gravity, the vertical aircraft
acceleration. In its turn, it requirs the use of additional
filters in the AGS composition.

Therefore, the authors have developed a new
piezoelectric gravimeter (PG) for the automated
aviation gravimetric system [3,4] in order to improve
the gravity acceleration measurement accuracy.

There exist now a huge variety of literature
saurces in the field of methods and gravity acceleration

measuring anomalies, revealing both the principle of
action and the technical characteristics of modern
measuring instruments. However, there is no
information on piezoelectric gravimeters (sensitive
elements for measuring GFA).

Scientific research analysis. Studies have shown
that a great contribution to the theory and practice of
gravimetric measurements in CIS was made by a wide
range of prominent scientists such as V.O.
Bagromianets, A.M. Lozynska, V.V. Fedinskyi, N.P.
Grushynskyi, E.I. Popov and others. Foreign scientists
made a great contributions too, among which A. Graf,
V. Torge, M. Golvani, D. Garrison. Various types of
gyroscopic gravimeters have been researched by O. M.
Bezvesilna, a well-known, Honored Scientist and
Engineer of Ukraine, Doctor of Science, Professor.

The development of the piezoelectric transducers
theory is related to the names and scientific works of
A.A. Andreeva, A.E. Kolesnikova, N.A. Shulgy, V.V.
Lavrinenko, S.I. Pugachyova, V.V. Malova, P.O.
Gribovskoho, V.M. Sharapova and others.

The article is aimed at displaying the results of a
metrological operation of calibrating a piezoelectric
gravimeter of an aviation gravimetric system.

Outline of the main idea. The sensing element
(SE) of the AGS PG consists of a piezoelectric element
1, functioning on the basis of compression-tensile
deformation, insulators 2 at the ends and inertial mass
3. In order to increase the structure’s reliability and
strength, the SE is elastically tightened to the base by a
screw 6. The gravimeter is connected to the operational
amplifier by means of cable 7 (Fig. 1). A piezoelectric
element is a multilayer structure consisting of
crystalline lithium niobate layers with antiparallel
polarization and electrodes separated by connecting
layers. These may be welds, adhesive layers or other
joints. The piezoelectric element layers are electrically
connected in parallel.

The principle of gravimeter action is based on the
physical phenomenon of direct piezoelectric effect [5].
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Fig. 1. AGS PG scheme: 1 — a piezoelement; 2 — an insulator; 3 — inertia mass;
4 —acover; 5—hase; 6 —a screw; 7 —a cable

An oscillatory PG system is considered and can be
represented as a schematic dynamic diagram in Fig. 2.
This scheme includes the following elements: inertia
mass m, stiffness element k and damping element n. Air

is a damping element, creating resistance to movement
of inertial mass. The rigidity element is characterized
by the elastic properties of the piezoelectric element.
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According to the fig. 1, the equation of PG move-
ment will look like:

md2X+ndX+kx— mg 1)
dt> dt v

where X is the PG inertia mass displacement along
the measuring axis Oz in relation to the zero position;
g; — gravity acceleration; G = —-mg, — force affecting the

inertial mass according to the Newton's 2nd law;

F,= kx — elastic force of piezoelectric element;
F = n% — resistance force of the inertial mass mo-
co dt

tion [6].

The results of gravity acceleration measurements,
obtained due to the existing aviation gravimeters, as
stated before, have large measurement errors. These er-
rors are caused, primarily, by the fact that the gravime-
ter measures the projection of a set of signals on the
sensitivity axis: a useful gravity acceleration signal
(preferred frequency 0.00175 rad / s) and the interfer-
ence signal, which is mainly determined by vertical ac-
celeration (preferred frequency is 0.269 rad / s).

Nowadays, the most common method to compen-
sate these errors is to apply a gravimetric output signal
filtering procedure using a low-pass filter [3]. How-
ever, this method is not the best possible because the
filter has unstable characteristics in erroneous condi-
tions, being usually peculiar to gravimetric measure-
ments on a rolling basis. These conditions affect the

the automated AGS

electrical components of the low pass filter, resulting in
a change of its cutoff frequency. As a result, the filter
starts interfering with the output of the gravimeter (with
the cutoff frequency increasing) or does not skip a por-
tion of the useful signal at all (with the cutoff frequency
decreasing).

In the suggested aviation gravimeter with the low-
frequency output signal by choosing geometric param-
eters and piezoelectric element material, it is possible
to adjust its natural oscillation frequency wo [3,4]:

SnEn
h,m

where m is the inertia mass weight; sn, En and hy—
area, elastic modulus of the material and the pie-
zolelemtn height accordingly.

By selecting the SE design values (s, h,, m) it is
possible to set up the natural gravimeter frequency of
0.1 rad /s and to avoid using low-frequency filter (fig.
3).

By means of low-frequency filtering with a cut-off
frequency of 0.1 rad / s it is possible to separate the
gravity force acceleration signal from the vertical ac-
celeration with an error less than 1 mGal. In this case,
in the gravimeter output signal other perturbations
components also eliminate, the preferred frequency of
which is higher than 0.1 rad / s. These perturbations are
translational and angular vibrations.

Wy =

@)
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Fig. 3. The spectral density diagram of GFA (2) useful signal and vertical acceleration (1)

Calibration characteristics of PG is received.
Calibration is a metrological operation by means of
which a mean of measure (measure or a measuring in-
strument) is introduced by a scale or a calibration table

(a curve) [6]. To do this, an installation should be used
(Fig. 4), consisting of an optical dividing head 1, PG 2
mounted on the bracket 3, the gain unit 4, the module |
/ O 5 and the board computer 6.

Fig. 4. An experimental installation for PG calibration: 1 — an optical dividing head; 2 — PG; 3 — a bracket;
4 —ablock gain; 5 —a module | / O; 6 — a board computer; 7,10 — rotary knobs; 8 — a shaft; 9 — a reference
scale; 11 — clamping nuts.

PG grading occurs when the Oz axis is tilted by an
optical dividing head at some angle a, (Fig. 5). The PG
calibration is possible due to the rotary handle 7 of the
optical dividing head 1. The shaft 8, the bracket 3 and

also PG, mounted on the bracket 2, are rotated. The ro-
tation angle « is controlled in relation to the reference
scale 9. The PG 2 output signal is displayed on the
board computer 6.
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Fig. 5. The SE oscillation angle

The obtained results of g.exp PG grading are experimentally revealed in Table. 1 and compared with analytical
calculations (g;tHeor = g - cosa;). The dependency graphs of the PG g, signal on the rotation angle a, (Fig. 6).

Table 1
AGS PG grading table
. | @, grad- Experimental-theoretical de- Deviations from
Ne ing Qe MGal | Germor MGl 7 iations in modulus, mGal the current value, %
1 0 981100,375 981100,376 0,001 0
2 10 966195,234 966195,257 0,023 1,52
3 20 921932,665 921932,784 0,119 6,03
4 30 849658,072 849657,849 0,223 13,39
5 40 751566,893 751566,491 0,402 23,40
6 50 630639,662 630639,161 0,501 35,72
7 60 490549,470 490550,188 0,718 50,01
8 70 335556,981 335556,091 0,890 65,79
9 80 17365,725 17364,818 0,907 98,23
10 90 0 0 0 100
120
100
* /
20
W
=
§=
E &0
55
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Fig. 6. Graph of the PG az measurement axis deviation from the current gravity acceleration value deviation
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Table. 1 shows the difference between the
automated AGS PG measurement axis deviations by
the angle a, calculated analytically and obtained
experimentally does not exceed 1 mGal. The rotation
angle of its measuring axis in relation to the reference
vertical directly affects its output and the magnitude of
its error.

Gravimetric measurements are made on a space-
moving basis, so it is necessary to constantly ensure
that the AGS PG measurement axis is always aligned
with the reference vertical. To implement this, it is a
system of AGS stabilizationis suggested to be build in
order to provide the level of permissible error of the PG
sensitivity axis stabilization in the vertical position
within 0.5-15 angle. min. [7].

Conclusions

A new PG of an automated AGS is viewed with
better accuracy and speed in comparison with those al-
ready known. The PG principle is based on the physical
phenomenon of direct piezoelectric effect. The equa-
tion of PG motion is introduced. The analytical calibra-
tion characteristic of the automated AGS PG was cal-
culated and compared with the calibration characteris-
tic obtained with the help of the developed laboratory
model. The accuracy of the new PG of 1 mGal is de-
fined and the angle of rotation of its measurement axis
in relation to the reference vertical directly affects its
initial values the magnitude of its error.

References

1. 0. Bezvesilna, A. Tkachuk, T. Khylchenko, S.
Nechai, Simulation of influence of perturbation param-
eters on the new dual-channel capacitive MEMS gra-
vimeter performance. Eastern-European Journal of
Eenterprise Technologies, 6/7(84), 2016, pp. 50-57.

2. V. Sharapov, Z. Sotula, L. Kunickaya, Piezo-
Electric Electro-Acoustic  Transducers (Springer,
Cham, 2014).

3. O. Bezvesilna, A. Tkachuk, I. Korobiichuk,
M. Nowicki, R. Szewczyk, T. Chilchenko, Design of
piezoelectric gravimeter for automated aviation gravi-
metric system. Journal of Automation, Mobile Robotics
& Intelligent Systems, 2016, Vol. 10 Issue 1, pp.43-47.

4. 1. Korobiichuk, O. Bezvesilna, A. Tkachuk,
M. Nowicki, R. Szewczyk, Piezoelectric Gravimeter of
the Aviation Gravimetric System. Advances in Intelli-
gent Systems and Computing, 2016, Ne440, pp.753-
761.

5. 0. Bezvesilna, A. Tkachuk, T. Khylchenko,
Aviation gravimetric complex for measuring the
gravity anomalities with dual-channel capacitive
gravimeter. Scientific journal «Technological Com-
plexes», 2015, Nel(15), pp. 94-99.

6. V. Kvasnikov, O. Bezvesilna, A. Tkachuk,
Gravimeter for robotics complexes on air — and space-
craft. THE 6-TH WORLD CONGRESS “ AVIATION
IN THE XXI-st CTNTURY” “Safety in Aviation and
Space Technologies™, 2014, v.1, p.1.10.25-1.10.28

7. O. Bezvesilna, A. Tkachuk, T. Khylchenko,
Calibration of axis sensitivity sensor of automated
gravimetric system. Scientific journal «URAL
SCIENTIFIC JOURNAL», 2018, Ne6(171), pp. 33-41.


https://www.springer.com/gp/book/9783319011974
https://www.springer.com/gp/book/9783319011974

Ne7 2020

Annali d’ltalia

VOL. 1

ISSN 3572-2436

The journal is registered and published in Italy.
Articles are accepted each month.
Frequency: 12 issues per year.

Format - A4 All articles are reviewed
Free access to the electronic version of journal

Chief editor: Cecilia Di Giovanni

Managing editor: Giorgio Bini

Hoch Andreas MD, Ph.D, Professor Department of Operative Surgery and Clinical Anatomy
(Munich, Germany)

Nelson Barnard Ph.D (Historical Sciences), Professor (Malmo, Sweden)

Roberto Lucia Ph.D (Biological Sciences), Department Molecular Biology and Biotechnology
(Florence, Italy)

Havlickova Tereza Ph.D (Technical Science), Professor, Faculty of Mechatronics and Inter-
disciplinary Engineering Studies (Liberec, Czech Republic)

Testa Vito Ph.D, Professor, Department of Physical and Mathematical management methods
(Rome, ltaly)

Koshelev Andrey Candidate of Philological Sciences, Associate Professor, Faculty of Philol-
ogy and Journalism (Kiev, Ukraine)

Nikonov Petr Doctor of Law, Professor, Department of Criminal Law (Moscow, Russia)
Bonnet Nathalie Ph.D (Pedagogical Sciences), Faculty of Education and Psychology (Lille,
France)

Rubio David Ph.D, Professor, Department of Philosophy and History (Barselona, Spain)
Dziedzic Stanistaw Ph.D, Professor, Faculty of Social Sciences (Warsaw, Poland)

Hauer Bertold Ph.D (Economics), Professor, Department of Economics (Salzburg, Austria)
Szczepanska Janina Ph.D, Department of Chemistry (Wroctaw, Poland)

Fomichev Vladimir Candidate of Pharmaceutical Sciences, Department of Clinical Pharmacy
and Clinical Pharmacology (Vinnytsia, Ukraine)

Tkachenko Oleg Doctor of Psychology, Associate Professor (Kiev, Ukraine)

and other experts

Edition of journal does not carry responsibility for the materials published in a journal. Sending the
article to the editorial the author confirms it’s uniqueness and takes full responsibility for possible con-

sequences for breaking copyright laws

500 copies
Annali d’Italia
50134, Via Carlo Pisacane, 10, Florence, Italy
email: info@anditalia.com
site: https://www.anditalia.com/



mailto:info@anditalia.com
https://www.anditalia.com/

