=

EAST EUROPEAN SCIENCE JOURNAL

#11 (51), 2019 czes¢ 2
Wschodnioeuropejskie Czasopismo Naukowe
(Warszawa, Polska)

Czasopismo jest zarejestrowane i publikowane w
Polsce. W czasopi$mie publikowane sg artykuty ze
wszystkich dziedzin naukowych. Czasopismo
publikowane jest w jezyku polskim, angielskim,
niemieckim i rosyjskim.

Artykutly przyjmowane sg do dnia 30 kazdego
miesigca.

Czestotliwos¢: 12 wydan rocznie.

Format - A4, kolorowy druk

Wszystkie artykuty sg recenzowane

Kazdy autor otrzymuje jeden bezptatny
egzemplarz czasopisma.

Bezptatny dostep do wersji elektronicznej
czasopisma.

Zespot redakcyjny

Redaktor naczelny - Adam Barczuk
Mikotaj Wisniewski

Szymon Andrzejewski

Dominik Makowski

Pawet Lewandowski

Rada naukowa

Adam Nowicki (Uniwersytet
Warszawski)

Michat Adamczyk (Instytut
Stosunkow Miedzynarodowych)

Peter Cohan (Princeton University)

Mateusz Jabtonski (Politechnika
Krakowska im. Tadeusza Kosciuszki)

Piotr Michalak (Uniwersytet
Warszawski)

Jerzy Czarnecki (Uniwersytet
Jagiellonski)

Kolub Frennen (University of
Tiibingen)

Bartosz Wysocki (Instytut
Stosunkow Miedzynarodowych)

Patrick O’Connell (Paris IV
Sorbonne)

Maciej Kaczmarczyk (Uniwersytet
Warszawski)

#11 (51), 2019 part 2
East European Scientific Journal
(Warsaw, Poland)
The journal is registered and published in Poland.
The journal is registered and published in Poland.
Articles in all spheres of sciences are published in
the journal. Journal is published in English,
German, Polish and Russian.

Articles are accepted till the 30th day of each
month.

Periodicity: 12 issues per year.

Format - A4, color printing

All articles are reviewed

Each author receives one free printed copy of the

journal
Free access to the electronic version of journal

Editorial

Editor in chief - Adam Barczuk
Mikotaj Wisniewski

Szymon Andrzejewski
Dominik Makowski

Pawet Lewandowski

The scientific council

Adam Nowicki (Uniwersytet
Warszawski)

Michat Adamczyk (Instytut
Stosunkow Miedzynarodowych)

Peter Cohan (Princeton University)

Mateusz Jabtonski (Politechnika
Krakowska im. Tadeusza Kosciuszki)

Piotr Michalak (Uniwersytet
Warszawski)

Jerzy Czarnecki (Uniwersytet
Jagiellonski)

Kolub Frennen (University of
Tiibingen)

Bartosz Wysocki (Instytut
Stosunkow Miedzynarodowych)

Patrick O’Connell (Paris IV
Sorbonne)

Maciej Kaczmarczyk (Uniwersytet
Warszawski)



Dawid Kowalik (Politechnika
Krakowska im. Tadeusza Kosciuszki)

Peter Clarkwood(University College
London)

Igor Dziedzic (Polska Akademia
Nauk)

Alexander Klimek (Polska Akademia
Nauk)

Alexander Rogowski (Uniwersytet
Jagiellonski)

Kehan Schreiner(Hebrew University)

Bartosz Mazurkiewicz (Politechnika
Krakowska im. Tadeusza Kosciuszki)

Anthony Maverick(Bar-Ilan
University)

Mikotaj Zukowski (Uniwersytet
Warszawski)

Mateusz Marszalek (Uniwersytet
Jagiellonski)

Szymon Matysiak (Polska Akademia
Nauk)

Michat Niewiadomski (Instytut
Stosunkow Miedzynarodowych)

Redaktor naczelny - Adam Barczuk

1000 kopii.

Wydrukowano w «Aleje Jerozolimskie
85/21, 02-001 Warszawa, Polska»

Wschodnioeuropejskie Czasopismo
Naukowe

Aleje Jerozolimskie 85/21, 02-001
Warszawa, Polska

E-mail: info@eesa-journal.com ,
http://eesa-journal.com/

Dawid Kowalik (Politechnika
Krakowska im. Tadeusza Kosciuszki)

Peter Clarkwood(University College
London)

Igor Dziedzic (Polska Akademia
Nauk)

Alexander Klimek (Polska Akademia
Nauk)

Alexander Rogowski (Uniwersytet
Jagiellonski)

Kehan Schreiner(Hebrew University)

Bartosz Mazurkiewicz (Politechnika
Krakowska im. Tadeusza Kosciuszki)

Anthony Maverick(Bar-Ilan
University)

Mikotaj Zukowski (Uniwersytet
Warszawski)

Mateusz Marszalek (Uniwersytet
Jagiellonski)

Szymon Matysiak (Polska Akademia
Nauk)

Michat Niewiadomski (Instytut
Stosunkéw Miedzynarodowych)

Editor in chief - Adam Barczuk

1000 copies.

Printed in the "Jerozolimskie 85/21, 02-
001 Warsaw, Poland»

East European Scientific Journal

Jerozolimskie 85/21, 02-001 Warsaw,
Poland

E-mail: info@eesa-journal.com ,

http://eesa-journal.com/



COZEP>KAHMIZ
BUAOTIOT UMIECKMIE HAYKH

bygaenko M. A.
JIIKYBAHHA NEMOMIOMMU MATKM Y XKIHOK 3 PENPOAYKTUBHUMM MAIAHAMM ... 4

Kamumo6ertosa P. 10.
K BOMPOCY OUEHKW 9KOJTIOTMYECKOI O PUCKA ANA BOAHbIX SKOCUCTEM KOXKHOIO MPUAPAJIBA .............. 8

Marypa3sosa 3. M., Mamapumnosa C. ®.
®YHKUMOHA/IbHbBIE XAPAKTEPUCTUMKN CUCTEMbI KPOBOOBPALLIEHMA Y AETEN B YCNOBUAX FOXKHOMO
TIPUIAPATIDA ...ttt e s e e e s a b e e e e e s e s bbb s e e e e s s aa s s e e e e e s e rarasaees 10

Mmupamertosa H. I1., TaymyparosBa I'. H.
N3YYEHWUE GYHKLIMOHA/IBHOIO COCTOAHMA CEPAEYHO-COCYANCTON CUCTEMbI Y AETEN B YC0BUAX
FOMKHOTO MIPUAPATIDA ...ttt bbb bbb 11

Kasapsas K. B., [Inmunocsaa T. A., Yaausaa H. T'.
S/IEKTPUYECKAA AKTUBHOCTb CPEAHEN OBNIACTU MATOUHOWM TPYBbI Y KPBIC ....cvvvvveeeeceeveveeeeeeeeee 13

IMTonerxkuna U.H., Cegpix H.B., baxyesa B.A.
POb TMNEPKANHUYECKOTO CTUMYNA B ONTUMMU3ALMM PABOYETO TMIMEPMHO3 MPU MbILLEYHOWN
TPEHUPOBKE.......iiitteeteeitteeete e ettt e ettt e steeeteesbeeetbeesabeaeaseesabaeesseesabaeasseesataeansaesabesenseesabeeeaseesatesansaeentesenseeenseeenseeenses 22

MEZVLIMHCKUE HAYKU

Karpenko O.0., Netiazhenko V.Z., Plenova O.M.
ITGB3 GENE POLYMORPHISM AND ITS RELATION TO PLATELET PHASE OF HEMOSTASIS ACTIVITY IN PATIENTS

WITH CORONARY ARTERY DISEASE COMBINED WITH TYPE 2 DIABETES.....cccoiiiiiiii, 24
Pitakova Ivelina MD,

HOW DO WE CLASSIFY BLINDNESS - H54 ACCORDING TO ICD = 10 ccviuueieieeeeeiiiieee e eeeeeiiese e e eeeenaeee e e e eeeeanaeneaeaes 29
AsumoBa M. K.

PENPOAYKTUBHOE 340POBbE EHLWMH B YCTOBUAX 3ATPASHEHMA ATMOC®EPHOIO BO3AYXA ...........c.... 35

Cayupka T.B., OBuapenko JI.C., Bepreren A.O., Kpsokes O.B.
KOPEKLIISt PIBHIB HEMPOMENTUAIB TA EHAOTENIHY-1 Y AITEM 3 CUHAPOMOM BEPTEGPA/IbHOI
APTEPIA/IbHOI CUCTEMMU, XBOPUX HA PEKYPEHTHI BPOHXITU ..ottt 37

(PAPMALIEBTUMECKUE HAYKU

ITonosko H.II., 3yiikina E. B.
PO3POBKA EMY/IbCINHNUX OCHOB 31 COPGITAH OJIEATOM TA COPBITAH MOHOCTEAPATOM ....covvuvniernnnee 42

XUNMMIEECKMIEE HAYKA

Conues JI., Ixa66opos HU., Umomosa JI., Mycomxonosa k.
MCCNEQOBAHUE ®A30BbIX PABHOBECWUIN B CUCTEME K,CA//HCO3,F-H.0 NPW 0°C METOA0OM TPAHCNALMU

Asadov Z.H., Tagiyev D.B., Zarbaliyeva I.A., Seyidova G. Mir J., Hajizade H.N., Asadova N.Z.
SYNTHESIS AND STUDY OF ANTIMICROBIAL PROPERTIES OF SURFACTANTS ON THE BASIS OF COTTON-SEED OIL,
METHYLDIETHANOLAMINE AND ORTHOPHOSPHORIC ACID .....cviiireietevceieieeeesete ettt s s bbb sessas s 51



[ |
EESY| |

4 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #11 (51), 2019

BUOTTOT UMECKUIE HAYKH

Budchenko M. A.
post-graduate student of the Department of Obstetrics and Gynecology Ne 1
Shupyk National Medical Academy of Postgraduate Education

TREATMENT OF MATERNAL LAYOMIOMES IN WOMEN WITH REPRODUCTIVE PLANES

Byouenxo Mapuna Anamoniiena
acnipanm kagedpu axywepcmea ma 2inekonoii Nel
Hayionanvua meouuna axademisa niciaouniomnoi oceimu imeni I1. JI. [llynuxa

JIKYBAHHS JEMOMIOMM MATKH Y )KTHOK 3 PENPOJYKTUBHUMH IIJIAHAMHA

Summary. The paper presents the data on uterine leiomyoma incidence, pathogenesis, and modern surgical
treatment of uterine leiomyoma in women of reproductive age. It is focused on the clinical investigations,
efficiency of complex surgical treatment of uterine leiomyoma using up-to-date electrosurgical techniques and
medications. The further study of the suggested complex treatment techniques will improve the surgical treatment
of uterine leiomyoma in women of reproductive age. Implementing the complex of organizational measures, up-
to-date prevention medications and organ-preserving surgeries into practice will allow reducing a number of
hysterectomy procedures in women of reproductive age, thus improving women’s quality of life.

AHoTamisg. Y craTTi mpeAcTaBieHI MaHi MO0 YacTOTH, IAaTOTeHe3y, CYJaCHHX METOIIB XipypridHOTO
JKyBaHHS JEHOMIOMH MaTKH y JKIHOK PENpOAYKTHBHOTO BiKy. [IpoBeneHe KiliHIYHE HOCHIIKEHHS BH3HAYMIIO
e(eKTHBHICTh KOMIUIEKCHOI METOIUKH XipypTridHOTO JIIKYBaHHS JICHOMIOMH MAaTK{ 3 BUKOPHUCTAaHHAM CYYaCHIX
MCIUKAMCHTO3HHUX 3ac0o0iB Ta TEXHIYHOIO cynpoBony. HpO,Z[OB)KeHHfI ,HOCJ'IiI[)KEHL, SaHpOHOHOBaHO'l' HaMH
METOAMKH, IO3BOJHTH MIABUIMUTH €()EeKTUBHICTh Xipyprid4HOTO IKYBaHHA JICHOMIOMH MAaTKH Yy JKIHOK
PENpoAyKTUBHOTO BiKy. BripoBa/keHHs B MPAKTHYHY MisSUIbHICTh KOMIUIEKCY OpTaHi3alifHUX 3aX0/1iB, Cy4acHOT
MeIUKaMEHTO3HOT MPO(]IIaKTUKU Ta OPraHo30epiraloynx METOJIIB XipypriuHOTO JiKYBaHHS JO3BOJUTH 3HU3UTH
KIJIbKICTh TICTEPEKTOMIH Yy )KIHOK PErpOIyKTUBHOTO BIKY, 1[0 NPUBEIE J0 MOKPAIEHHS SKOCTI )KUTTS )KIHOYOTO

HACCJICHHA.

Key words: uterine leiomyoma, reproductive age, conservative myomectomy, synthetic analogue of
vasopressin, polyfunctional anti-adhesion solution, argon plasma coagulation.

Knrouosi cnosa: netiomioma mamku, penpoOyKmusHull 8iK, KOHCEPBAMUBHA MIOMEKMOMIA, CUHMeEMUYHULL
AHANI02 8A30NPECUHY, NONIQYHKYIOHATbHUL AHMUCHAUKOBUL PO3UUH, AP2OHONIAAZMOBA KOA2YIAYIS.

HocTranoBka mpobuaemu. JlefioMmioma MaTku y
JKIHOK ~ PENpOXyKTHBHOTO BIKYy TIPOJOBXYE OyTH

OJIHIEI0 3 HaWaKTyalbHINIMX TpoOJieM CydacHOI
riHEKOJIOTii Ta TMpHBEpTaE yBary SK HayKOBHX
JOCHIJIHUKIB, TaKk 1 NPaKTHKYIOUUX TiHEKOJIOTiB.
[MocrifiHa  3aI[iKaBJICHICTh  I[I€F0  IPOOIEMOO

00yMOBJICHA BHCOKOK YacTOTOI JICHOMIOMH MAaTKHU
cepel TMPUYMH OE3IUTIS, MaTKOBUX KpPOBOTEY Ta

IHIUX YCKJIaTHEHb, K1 CYIPOBOIKYIOTHCS
BUpaXxkeHoIo aHemieto [1,4,9].
Jleitomioma MaTkm — me  I0OposKicHa

TOPMOHO3aJIeXKHA ITyXJIMHA, SIKa PO3BUBAETHCS 3 KIIITHH
MmioMeTpito. Y OUIbIIOCTI JKIHOK 3aXBOPIOBaHHS
NPOSIBISIETbCS y Bili micist 35 pokiB. OcTaHHIM YacoMm
Bi3HAYAETLCS CTiMKa TEHOECHIIS OO OMOJIOMKEHHS
3axBOproBaHHs. Hepinko mneiloMioMa BHUSBISETHCS Yy
MOJIOZMX SKIHOK, B TOMY YHWCHi TiJ 4Yac BariTHOCTI
[2,6,9,11].

Y CTpyKTypi TiHEKOJIOTiYHOi 3aXBOPIOBAHOCTI
jJelioMioMa MaTKM IIOCigae Jpyre Micue micis
3aMayibHUX TMPOIECiB 1 ii yacToTa cTaHOBUTH Bix 20 10
50%. OcTaHHI pPOKM MEAWYHY CIIJIBHOTY XBHWIIIOE
3pOCTaHHsA i€l aToJIorii cepen KIHOK
penpoaykruBHoro Biky (13-27 %). Ha akryanbHicTb
KIIiHIYHOI TpoOJIeMH BKa3ye Te, MO B JaHUHA dYac 3
MPUBOJY MIiOMH MaTKd BUKOHYIOTH J0 70%

XIpyprivyHUX BTPYYaHb y THEKOJOTIYHHUX CTaIlliOHApax
[3,4,7,12,13].

AHaJi3 OCTaHHIX MOCTIMKeHb 1 myOmikamii. Y
pe3yabTari  0araTOpiYHOTO  BHBYCHHS  KJIIHIKH,
NaToreHe3y, TOPMOHAJIBHOTO 1 IMYHHOTO CTaTyCiB
XBOpDUX Ha MIOMY MAaTKH, DPi3HOMaHITHHX METOJIB
KOHCEPBAaTUBHOTO JIKYBaHHS il MPHUHHATO BBa)kaTH
TOPMOHO3AJICKHOI TimepTpodiero 1 rimepruiasiero
MiOMETpiF0, TaK SIK BOHA BUHHKAE 1 POTPECYeE Y )KiHOK
PENPOAYKTHBHOTO BiKy 3a BHCOKOI TOPMOHAIBHOI
AKTUBHOCTI SI€YHUKIB, 1 HEpIAKO perpecye Imicis
HacTaHHS MEHONAY3H, KOJH Pi3KO 3HIKYETHCS PIBEHb
cTareBuX ropmoHis [4,6,7,10].

JleliomioMy MaTkM  BiHOCATH 1O Tpymnu
ME3eHXIMaNbHUX TYyXJIUH 1 BOHa € MPOIYKTOM
ocepeaKoBOi Tpoideparii, ska BHHUKAE B Tild 4u
IHINH  TiISHI KaMOiaJIbHOTO  CHIOTYYHOTKAaHHUHHOTO
kapkaca matku [3]. Ha#Ginpmr iMOBIpHEM IKepenoM
JeHOMIOMH MAaTKH{ € TIepHajBeHTAIliiiHa TKaHMHA, SKa
MICTUTh HaiiMeHII audepeHHiioBaHi KIITHHUA 3
BHPQKCHOI0 TIOTCHIEID JO TU(QEpPCHINIOBAHHI B
¢ibpo- 1 wmiobmacTH, NEPUIUTH 1, MOXIIUBO,
nemuddepeHuioodi 3a pereneparii CyJUHHOI CTIHKH
MIOIIMTH IHTUMH JIPiOHUX CYAHH 32 IPAKTUYHO MTOBHOT
BiJICYTHOCTI KOHTPOIIIO XOJIIHEPTiYHOT Ta
aZpeHEepriYHOi HEPBOBOI CHCTEMH 3a IMpolecaMu
ocepenkoBoi mpomideparii [5].
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3 iHmoro OOKy, MiOMy MaTKH pO3INISAIAIOThH SIK
pe3yJIbTaT MaTOJIOTIYHOI pereHeparii HOIIKOIKEHOTO
MIOMETPIsl, PU3UK SIKMX BHIIE y XXIHOK JITOPOJHOTO
Biky  (BHYTpIIHBOMAaTKOBI  BTpYy4YaHHs, CTaTeBi
iHdekuii). CTaTeBl TOPMOHHU PETYIIOIOTH PICT MiOMH
MaTK{: BCTaHOBJICHO, IO B JISHOMAaTO3HUX BY3JaX
MICTHTBCS B 2 pa3u OiIbIIIe €CTPOTCHOBHX PEIETITOPIB,
a TIPOTeCTCPOHOBHMX B 3 pa3suw B NOPIBHIHHI 3
HaBKOJMINHIM MioMmeTpieM. OTxe, OOHIBI TpymH
JKIHOYHMX CTAaTeBMX TOPMOHIB MOXYTh BiJlirpaBaTh
CYTTEBY pOJIb y 3pOCTaHHI JIEHOMAaTO3HUX BY3IIiB
[6,710,11,12].

Posnb nelioMioMn MaTKH B pO3BUTKY Oe3IuTias Ta
HEBHMHOIIYBaHHS BariTHOCTI JOCI HE BH3HAYeHa,
OCKIJIBKM BIZOMI YHCJIEHHI BHWIIAJKHA BariTHOCTI 3
OnaronoJydHMM — pe3yJbTaToOM 32  MHOXXHHHOL
JIeHOMIOMH MAaTKH, HaBiTh BeJMKUX po3mipis. [Ipote,
JacToTa IEPBUHHOTO O€3Mmigas y XBOpPHX Ha
JIeHoMiOMy MaTKH CTaHOBUTH 1824 %, BTOpHHHOTO —
25-56 %, a 15-22 % xiHOK Ha TJi JeHOMIOMH MaTKH
CTPaK/IAI0Th Ha 3BWYHE HEBUHOIIYBAaHHS BariTHOCTI,
T00TO B 2-3 pa3m yacTime HiX XiHKH 0e3 efioMioMu
[4,13].

KpiMm Toro, B mnaroreHesi JeHOMIOMH MaTKH
rpalOTh  MEBHY  POJb  3MIHM  IMYHOJIOTIYHOI
PCaKTHBHOCTI OpraHi3My Ta CIAJKOBa CXHIbHICTS,
0co0JIMBO 32 HAsIBHOCTI XPOHIYHMX BOTHUIL 1H(peKil,
reMOJJMHAMIYHUX MOPYIIEHb MAJIOTO Ta3a, sIKi MOXKYTh
MPU3BOAMTH JI0 Tinokcii [2,4,6,7].

Y 60% oxiHOK mepelir 3axBOPIOBAHHI €
oescumnToMHuM. A B 40% mamieHTKH BigMIYarOTh
MOPYIICHHS  MEHCTPYaJbHOTO  [HUKIYy,  IOSBY
HEeperyJsspHHX  KpoBored. JleioMiomMa  BEIMKHX
PO3MIpIB 3MIaBIIOE CYCITHI OpraHd, MPHU3BOISIYUA IO
MOPYIUICHHS CEYOBHUITYCKAHHS i nedekarii.
XapakTepHO BUHUKHEHHSI XpOHIYHOTO Ta30BOT0 OOIIO.
V 4acTUHM KIHOK €IMHUM CHUMIITOMOM € Oe3ILTiajas
[1,3,5,7,8].

JliarHOCTHKa MiOMH MAaTKd B CYy4aCHHX YMOBax
HeckiagHa. XapakTepHHH BIK XBOpUX, B aHaMHe3i
3'ICOBY€ThCS  CIIaAKOBA CXWJIBHICTb, HOPYIICHHS
MEHCTpyalbHOi 1 JmiTopogHOi (YHKII, HAsBHICTH
0OJBOBOTO CHHAPOMY, O3HaK MOPYIICHb (YHKIIIT
CEYOBOI0 Mixypa i mpsiMol Kk i inme [ 9,10,12].

Jnst yTOYHEHHS J1iarHo3y IIHPOKO 3aCTOCOBYIOThH
yIeTpa3BykoBe mociimkenHs (Y3]]) opraHiB mMaioro
taza. Kpim Ttoro, V3] (abmomiHaibHa ~abo
TpaHCBariHajbHa exorpadis) T03BOJISE BUIBUTH MiOMY
MaTKH Ha pPaHHIX CTafdiixX PpO3BUTKY, 3/iHCHIOBATH
KOHTPOJIb 3a €(EeKTUBHICTIO JIIKYBaHHS B JWUHAMIII
[2,4,6,7].

Bucoka giarHocTryHa MiHHICTH TPHU JieHoMioMax
MaTKd MaJIUX po3MipiB KOMIT'tOTepHOI Tomorpadii Ta
SAMP-tomorpadii. OnHak 11 MeToau JIOpori i Tomy
MAaJIOIOCTYIIHI. N IUTaH1 JTu(epeHIiaTbHOT
JIarHOCTUKM ~ BHCOKO  IH(OpPMATHBHI  Ccyd4acHi
€HJIOCKOIIIYHI METOM JIarHOCTUKH — TiCTEpOCKOMIs 1
nanapockormis [2,4,7,9,13].

I'icrepockormiro BUKOPHUCTOBYIOTh TS
JIIarHOCTUKN CyOMYKO3HHX BY3JIiB, BU3HAYCHHS CTaHY
€H/IOMETpiro, MOJKJIMBA MIPHILITbHA 6iomcis.
JudepernianpHy  AIarHOCTHKY  MIOMH  MaTKHd

MIPOBOAATH 3 CapKOMOIO, IyXJIMHAaMH SIEYHUKIB,
BariTHICTIO, BHYTPIIIHIM  €HJOMETPIO30M  MaTKH
[2,4,9,13].

Bukonanus PETeNLHOTO PO3IUITBHOTO

JIarHOCTUYHOTO BUILIKPiOaHHS LEPBIKAILHOTO KaHAITY
i TOPOXXHHUHM MaTKM € OOOB'I3KOBUM  THepe[
XIpypriyHIM JiKyBaHHSIM XBOpoi. Baxkiiee 3Ha4eHHS
y BU3HAYCHHI TAKTUKH JIKYBaHHSA MAalOTh BHBUYCHHSI
TOPMOHAJIFHOI aKTUBHOCTI SI€YHUKIB, BHU3HAYCHHS
TOHAJIOTPOITHUX, CTEPOITHUX Ta IHIIUX TOPMOHIB
[9,12,13].

JlikyBaHHS MIOMH MOXE 3IIHCHIOBATHCS 5K
KOHCEpBAaTHBHUM, TaK 1 XIpypriyHMM [IUISXOM.
KoncepBaTuBHE ~ JliKyBaHHS ~ CIpsSMOBaHe  Ha
3MEHIICHHS pO3MIpIB INYXJIMHW, NPUIHHEHHS 11
3pOCTaHHs 1 MOXe OYTH BHKOPHUCTAHO JIO ITPOBEICHHS
xipypriuHoi oneparii [2,7,8,11,12].

Xipypriuae JiKyBaHHS MioMH MaTKH
3aJIMIIAETHCS TIPOBIAHMM, HE3BAXKAIOUM HA YCHIXH
KOHCEpBaTHBHOTO JIIKyBaHHA. B maHmii dYac e
TEHICHISI [O 3HIDKCHHS 4YHCIAa  PaAuKaIbHHUX
OTIEpPaTUBHUX BTPYYaHb y pa3i JIGHOMiOMH MAaTKH i
pPO3LIMPEHHS MOKa3aHb A0  OpraHoz0epiraroumx
omepanid. 30epexeHHS MaTKd, KpiM 30epexeHHs
PENpOAYKTUBHOI i MEHCTPYaJIbHOI (YHKIIH, JO3BOJISE
3ano0irT MOPYIIEHHIO iSUIBHOCTI OpraHiB MaJjioro
Tasa i crpusie nmpodinakruni ix omymenss [1,3,6,7].

Xipypriuae JiKyBaHHS JICHOMIOMH MOKa3aHO B
HACTYIHUX CUTYAIlisIX: JIeHOMiOMa MaTKH y KiHKH, sIKa
IUTaHy€ BAriTHICTB; JISHOMiOMa MAaTKH B IIO€THAHHI 3
O0esmwrigmsaM abo0 HEBHHONIYBaHHAM  BAaTriTHOCTI;
po3Mipu JeiiomMaTo3HuX BY3:iB Bif 2 10 10 cM; cTpiMke
3pOCTaHHS JICHOMIOMM; YCKJIQJHEHHS JICHOMiOMH
(HeKpO3 TYXJMHH, 3JaBICHHSI CYCIJHIX Oprasis,
nopymenHs: ¢QyHkuii ceyoBoro wmixypa 1 mpsMoi
kumkw) [1,4,6].

MonoauM ~ KiHKaM,  SKI  HE  BHKOHAIH
PENPONYKTHBHY (DYHKIIiO, TPOBOISATH KOHCEPBATHBHY
MIOMEKTOMIilO,  siIka  [OJsira€  y  BHJAJICHHI
JCHOMAaTO3HUX  BY3JiB. MIOMEKTOMIss  BHMAarae

3arallbHOTO0 HapKo3y 1 mepeOyBaHHS B CTalioHapi

mpotsirom  3-7 ngmiB. IloBHe BimHOBICHHA (32
HEYCKJIaTHEHOTO mepediry  MmicIIsIomepamiifHoro
mepioxy) 3aiimae 2-3  TwkHiI. KoHcepBaTmBHA

MIOMEKTOMIs — IIe opraHo30epirarode BTpyJaHHS, K
CTBOPIOE MEPEyMOBH JUTsl 30€peKeHHs (PePTHILHOCTI.
KoHcepBaTHBHA MiOMEKTOMIsI MOXE 3IHCHIOBATHCS
JanapOTOMHHM, JIanapoCKOMYHUM Ta
rictepockomiuauM criocobamu [1,4,6,11].

Cy4acHMM JIOCTYIIOM € JIalmapocCKOmyHui. BiH
J03BOJISIE 30€perTi MEHCTPyalbHy (YHKIIIO y BCIiX
XBOpUX 1 BITHOBHTH MITOpPOAHY O¢yHKIIO y 30%
namieHTok. BiH mokazanuii y pasi cyOceposHHX i
IHTpaMypaJbHUX BYy3/lax JiameTpoM 10 4-5 cm.
Oco0nMBYy  CKIAQHICTH  IPEACTaBJISIE  BHIAJCHHS
HEBEJMKHUX IHTPaMypPaJIbHUX JICHOMAaTO3HHX BY3IIB,
SIKI pO3TAIIOBYIOTBCS B TOBIIl MIOMETpis, IO He
neOpMYIOTh  30BHIIIHIX  KOHTYpiB  MaTKW, i

YCKJIAAHIOIOTHh  Bi3yaJlbHYy MIarHOCTHKY MiJI dac
omeparii. Jlms  OidbIl  TOYHOI  JIarHOCTHKH
BHKOPHUCTOBYIOTh  iHTpaomepaniiny Y3. Ilpm

cyOMyKo3HiH (opmi JIeHoOMiOMH MaTKud MOXe OyTH
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BUKOHaHa  TICTEPOCKONMIYHA  MIOMEKTOMist ~ 3a  METOJNHMKOI0. [pynmum OKiHOK, #Ki yBifimum g0

JonomMororo nasepa [1,4,6,11]. JOCIIJDKEHHST OyJM pEeNnpe3cHTAaTUBHUMHU 3a BIKOM,
JlanapoTOMHHMH ~ JOCTYyNl 3aCTOCOBYIOTH IIPM  HAapUTETOM 1 COMAaTHYHOIO 3axBoproBaHicTio. Ilicns

MHOXKMHHUX IHTpaMypajbHUX JeHOMaTO3HHX BY3Jax
Oinbiie 5-7 cM, 3a MpHUIIMIKOBOI JIoKami3awii By3JIiB,
JIOKaJi3allii By3/IiB Ha 3ajHiii 1 OIYHINA CTIHKaAX MaTKH.
JlanapoToMHui JOCTyI JI03BOJISIE a7IeKBaTHO
CHIBCTAaBUTH Kpai JIOXKa By3/la 3 HAKJIAJICHHAM
JBOPSIAHOTO 1IBa. Bix MOBHOIIHHOCTI IIBa 3aJIe)KHUTH
nepebir MIaHOBaHO! BATITHOCTI 1 BENCHHS IIOJOTIB
[1,2,4,8,13].

OTtxe, y BHOOpI MeTomy JKyBaHHS XBOPHX i3
JeioMioMOI0 MaTku MoTpideH audepeHuiiioBaHnit
MIXiJ 3aJIeKHO BiJ Oaratbox (hakTopiB (BiK XBOPHX,
KIIHIYHI ~ TIPOSIBM,  pO3MIpM M JOKamizaris
JeHOMATO3HUX BY3JiB, IHTEHCHUBHICTh 3POCTaHHS
MYXJIMHY, BIIUB JISHOMIOMH Ha TeHEpaTUBHY (QYHKIIiIO
Ta iHII TPUYUHU), Y TOMY YHCII 1 BiJ KiHIIEBOI METH:
JOCSITHEHHS JKYyBaJIbHOTO edexty B
nepeArpaBigapHOMY epiofi a6o 30epekeHHs OpraHy y
JKIHOK PerpoayKTUBHOTO BiKy [6,7,10,11].

Mera: migBumuTH e()EKTUBHICTh JIiKyBaHHA
JEHOMIOMH MAaTKH y JKiHOK PENpOIyKTUBHOTO BIKY 3
BUKODHCTAHHSIM Cy4YacHHX MEJUKaMEHTO3HHUX Ta
IHCTPYMEHTAaJBbHUX 3aC00IB 3 IPHOPITETOM BUKOHAHHS
OpraHo30epiraroyrx METOJIiB XipypriuHOTO JiKyBaHHSI.

Marepianu Ta MeTOoau JOCJIiIKEeHHS .
3anponoHOBaHUN HAMH KOMILICKCHHI IMiJXi]] OJISATae

y BUKOHaHHI KOHCEPBAaTHMBHOI  MIOMEKTOMii 3
BUKOPHCTaHHAM PO3YHHY TEPIIIPECUHY
(cuHTETHYHUI aHayor Ba30IPECUHY),
MOJI(YHKIIOHATHPHOTO  AHTUCIIAWKOBOTO  PO3YHHY

(DEFENSAL) Ta TexHi4HOTO CYIIPOBOAY Xipypri4HOTO
BTPy4YaHHS  paJiOXBWIBOBHM  CKajblleJleM  Ta
3aCTOCYBaHHS aprOHOIIA3MOBOT KOATYJISAIT TKAHUH.

Memoouka npogedenns XipypiuHo2o 6Mpy4anHa.:
micasi PO3THHY 4YepeBHOI CTIHKM pajlioXBUILOBUM
CKaJIbIIeJIeM Ta BUBEJICHHI MAaTKH B PaHy JIEHOMaTO3H1
BY3JIM OOKOJIIOIOTECS pOo34MHOM Tepiinpecuny (0,4mr
Tepiinpecuny po3unHsoTh y 20,0 ¢izionoriuHoro
pO3UMHY  HATpil0  XJOpHIYy). PamgioXBHILOBUM
CKaJIbIIEJIEM PO3CIKAIOTh Kalcyly Ta BHIYIIYIOTh
neiiomaro3Hi By3mu. Jloke By3lmiB  0OpOOISIOTH
(hakeroM aproHoBOi IUIa3MH Ta YIIMBAIOTH OJHUM a0
JIBOMa psiiaMu (B 3aJISKHOCTI BiJl pO3MIpPYy BHIAICHUX
BY3JIiB) Oe3repepBHIM BiKpHIIOBHM IITIBOM.
JonatkoBuit remMocTas Ta LIBH Ha Marii 0Opo0IsIiOTh
(hakenom aproHoBoi miaa3mu. [licas Tyanery depeBHOT
MOPOXXHUHU Ta MiAPaXyHKy CEPBETOK Ta IHCTPYMEHTIB
y 4epeBHY MOPOKHUHY BBOAATH 250,0 MJI CTEPIIIBHOTO
MO YHKIIOHATHPHOTO ~ AHTHCIAHKOBOTO  PO3UYHHY.
UepeBHy NOPOXKHUHY YIIMBAaOTh nouiaposo. 1By Ha
arloHeBpO3i Ta  MiMMKIPHO-XHUPOBIH  KIIITKOBHHI
00pOOIISTIOTh (haKeIOM aproHOBOT ITa3MH.

Y Xonl [IoCHiDKEHHS Ha KIHIYHHX 0a3ax
kagenpu akymepcrBa Ta riexosorii Nel HMAIIO
imeni [I. JI. lynuka Oyno mpomikoBaHo 97 >KiHOK
PENpOIYKTUBHOTO BiKY 3 JIEHOMiOMOIO MaTKH. 3 HUX 50
XKIHKaM (JOCTiIHA TpyTa) MPOBOIMIN KOHCEPBATHBHY
MIOMEKTOMIIO 3a HAIlMM iHHOBAILlIHHUM ITiIXOJ0M Ta
47 xiHKaM (KOHTpPOJbHA Tpylla) BHUKOHYBAJIN
KOHCEPBAaTHBHY MIOMEKTOMII0O 32  TPagUIifHOIO

XIpypriuHOTO JIIKyBaHHS IALi€EHTKH OTPHUMYBAIIU
KOMIUIEKCHY aHTHUpeLUIuBHY Tepamito. Yepes 6
MiCsLiB JIiKyBaHHS OyJl0o BiAMIHEHO, po3noyara
MperpaBiapHa MiATOTOBKA Ta 3a YMOB HOPMAJIBEHOTO
CaMOMOYYTTS 1 BiICYTHOCTI YCKIIQJIHEHb XKiHKaM OyIo
PEKOMEH/IOBAaHO IUIAHYBAaTH BAriTHICTh TPUPOAHIM
LIIIXOM.

CratuctiaHa 00poOKa ITaHWX MTPOBOIMIACS 32
3arJIbHONPUIHATAMHE METOIUKAMH 3 OOYHCICHHAM
CepelHiX BEJIMYMH 3 IOMIIKOI Tpu  95%-my
JoBipyoMy  iHTepBaii. JlOCTOBIpHMMH  BBaXKalld
BiIMIHHOCTI mpu piBHI momuiku < 0,05. Jlns ouinku
HEMapaMeTPUYHUX BiIMIHHOCTEH MIDK MaIlieHTKaMU
3actocoByBanu U-kputepiit ManHa-YiTHi.

Pe3yasTaTn. Cepemus iHTpaomepariitna
KpOBOBTpaTa y JOCHigHii rpymi ckrana 125,0 = 10,0
MJI, a B KOHTpombHiN — 197,0 £ 12,0 mi (p<0,05).

MenukaMeHTO3HE 3He00JIFOBAHHS B
MICIAONePalifHOMY TepioNi TMAIli€EHTKHA JOCIiTHOT
rpynd  morpebyBanu  suimie B mepimry 100y

nicisionepauiifHoro nepioay, a y KOHTpOJIbHIH — 2-3
n00u (pe3yabTaTd OIHKH OOJBOBHX BIMYYTTIB 3a
AHAJIOrOBOIO IIKaO 0o0). TepMmiH mepeOyBaHHS
Nali€HTOK Y CTallioHapi MiCIs XipypriyHOTo JIIKyBaHHS
JedoMiOMH B JOCHIAHIA Tpymi ckimaB — 3 nobu, B
KOHTPOJIbHIN — 4-5 ni0.

VY nocnmigHii Tpymi He BimMidanachk IosiBa
peUMAMBIB 3aXBOPIOBaHHS MPOTATOM TPHOX POKIB
CIIOCTepS)KEHHs, depe3 O MICSMmIB Micias omeparil
CaMOCTIHHO 3aBariTHINO 29 XiHOK, 3 sKuX y 19
MAIIIEHTOK TIOJIOTH OYJIH 3aBepIleHi depes3 IPUpOIHi
noyioroBi HUsIXu Ta y 10 NalieHTOK — HIISIXOM
Kecapesa po3tuny. llle 15 nmaimieHToK AOCTiAHOT rpyIH
3aBariTHUIM 4epe3 pik Ta OLiblIe Micis JiKyBaHHS. Y
KOHTPOJIbHIH TPYIi PEeUUIUBH 3aXBOPIOBAHHS OyiH
BUSIBJICHI y 7 MAIlIEHTOK, MPOTATOM IEPIIOTO POKY
micJst XipypriuHOro JIKyBaHHA neiioMioMn
BariTHOCTEH He OYJI0, MPOTATOM APYTOTO 3aBariTHLIO
23 mamieHTKH, 3 sSKkuX |1 >KIHOK Hapomwiau dYepes
MIPUPOJIHI TTOJIOTOBI MUISAXH, a 1HITUM OYII0 BUKOHAHO
KecapiB pO3THH.

Taki pe3ymbTaTv B IOCHITHIN Tpymi, HAa Halry
QYMKY, CBiI4aTh MPO BIACYTHICTH 3JyK B YEpEBHIU
HOPOXKHHHI Ta PO (HOPMYBaHHS CIIPOMOXKHOTO PyOIIs
Ha MAaTIli MicIs KOHCEPBATHBHOI MiOMEKTOMii, IO
CIIPUYHHEHO TET0 0T (P yHKITIOHATBHOTO
AQHTHCIIAMKOBOTO  pO3YMHY, SAKHH  €(QEKTHBHO
npodinakTye yTBOpEHHS 3JIyK y YepEBHIM MOPOKHUHI
MCNIA ONEepaTHMBHOTO BTPYYaHHS BIUIMBAIOYM Ha 3
OCHOBHHMX JIaHKM (OPMYBaHHS 3IIyK: pO3'e€HYyE
TPaBMOBaHi IIOBEPXHi OUEPEBUHU B KPUTHYHHH IIEPioJ]
YTBOpEHHs 31yK (mepmri 5 mi0), 3HIKYE JOKAIbHY
3anmagbHy  BIJNOBiIE B 00JacTi  ONEpaTHBHOTO
JiKyBaHHS (TMpOTH3anajbHa i aHTHEKCYNaTHBHA Jis),
Ma€ aHTHUTINOKCHYHY Ta aHTHOKCHIAHTHY Jif0.

A TakoXX BHKOPHCTaHHA AaproHOIUIa3MOBOL
KOaryJisii, mepeBaraMu SIKOi € BiICYyTHICTh KOHTAKTY
eIeKTpOAa 3 TKAaHMHAMH, II0 BHKIIOYaE MIKPOOHY
KOHTaMiHAI[if0, MOJIMBICTP KOHTPONIO TJIMOWHU i
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IUIOIII  KOATyJIsMii, BIACYTHICTh  IOIIKOKCHHS
HaBKOJIMIIHIX TKaHWUHW Ta crpusie (OPMYBaHHIO
CIIPOMOXKHOTO pYOLlsi Ha MaTIi, a TaKoX 3MEHIIYE
00’eM KpoBOBTpaTH. besnepeuHoro nepeBaroo MeToay
€ Te, II0 B CEPEJOBHIIl iHEPTHOTO Tra3zy aproHy npu
temniepatypi 120°C BinOyBaeTbCsl KOAryIsLisi TKAHHH
Ha TIHOWMHY He Oimpine 3MM, IpH IIHOMY BIiACYTHIH
edexT KapOoHi3allii TKaHWH Ta iCHye TeMIepaTypHUi
agTHCcenTHYHUNA edekt. [Mubokuii mporpiB TKaHUH B
obmacTi mBa aKTHWBI3ye pemapaTHBHI MPOIECH,
MPUBOANTH JIO CKOPOUCHHS KOJIATEHOBUX BOJIOKOH, III0
HAJIa€ JOAATKOBHH reMoCTaTHIHUN e(heKT Ta 3amodirae
YTBOPEHHIO PaHBOBOT'O EKCY/IaTy.

Otxe, OTpuUMaHi  pe3yNbTaTH  JIOCTOBIPHO
CBiYaTh MPO BUCOKY €()EKTHBHICTH 3alpOINOHOBAHOI
HaMHU KOMIUIEKCHOT METOJMKH XipypridHOTO JIIKyBaHHS
JIeHOMIOMH MaTKH y )KIHOK peNpOAyKTHBHOTO BiKy. I1o
TEMaTHIll JOCHI[KEHHS y JiTepaTypi BiICYTHI AaHi
Pe3yJIbTATIB JOCIIKEHB 33 OCTaHHI 3 POKH, TOMY TeMa
HAIIOTO JOCIIIKEHHS € 0COOJIMBO aKTYyaIbHOIO.

BucnoBkmu. BincyTHicTs 31MyK B UepeBHiit
MOPOXKHHHI Ta (POPMYBaHHS CIIPOMOKHOTO pyOIls Ha
MaTIi TIClIsi KOHCEPBATUBHOI MIOMEKTOMii 3HAYHO
3011bI1y€e QePTHIBHICT MPOOIIEPOBAHMX MAIIEHTOK Ta
NPUBOAMTH JIO KPaIlUX Pe3yJIbTaTiB PO3POIKEHHS.

IIponoBikeHHs1 AOCHIIAKEHBb 3aIPONOHOBAHOT
HAMH METOJUKHU JTO3BOJIMTH IiBUINUTH ¢()EKTHBHICTh
XipyprivyHOTo JIiKyBaHHs JISHOMIOMH MaTK{ Ta 3HAYHO
BIUIMHE Ha MOJajbllie BUKOHAHHS PENpPOJYKTHBHOI
¢yakmii  kiHKamu. BrpoBaKeHHS B MPaKTUIHY
IISUTBHICT  KOMIUIGKCY — OpTraHi3aIlifHHX — 3aXOIiB,
Cy4acHOI MeIMKaMEHTO3HOI MPOQLIaKTHKN/TiKyBaHHS
Ta  OpraHo30epiraro4oro  MeETOLy  XipypridHOTO
BTpyYaHHS JI03BOJIUTH 3HU3UTH KIJIbKICTh
riCTEepeKTOMIl y KIHOK DPEHpOJYKTHBHOIO BIKY, IO
NpUBEJie /10 TOKPAIIEHHS PENpOXyKTUBHOI (YHKINT
JIAHOTO KOHTHHICHTY Ta SIKOCTI JKUTTS IKIHOYOTO
HaCceJIeHHSI.
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Kanumodemosa Paiixan FOcynoena
couckamennb,
Kapaxannaxckutl 2ocyoapcmeenvill yHUGepcumem

K BOITPOCY OIHEHKH 3KOJIOTHYECKOI'O PUCKA JIUISAI BOJHBIX DKOCUCTEM IOKHOI'O
ITPUAPAJIbBA

AHHoTanus. B cratse paccMaTprUBaOTCA BOIIPOCHI U3YUCHHUS U OLICHKH SKOJIOTUIECCKOI'0 prCKa IJId BOAHBIX

skocucteM B peruoHe IOxknoro IIpmapanbs.

MeToIoIOTHYECKHE OCHOBBI

OLICHKH YCTOMYMBOCTH M

JOKOJIOTHYCCKOT' O 6naron0ny'm;1 BOIHBIX 00BEKTOB CBSI3aHBI C peaicHneM HpO6JIeMI>I KOJIMYECCTBCHHOT'O OITMCAaHUA
0O0JBIIOTO YHCIIa IPOIIECCOB, ONMPEACIISIONINX CBOMCTBA IKOCUCTEM.

Annotation. In the article the questions of study and estimation of ecological risk are examined for water
ecosystems in the region of Southern Priaralie. Methodological bases of estimation of stability and ecological
prosperity of water objects are related to the decision of problem of quantitative description of large number of

processes, qualificatory properties of ecosystems.

Kmiouesvie crnosa: FOoicnoe Hpuapaﬂbe, 800HbLE IKocucmemsl, ycmoﬁlmeocmb, gKoJocuYecKue pucKu.
Keywords: South Priaralie, water ecosystems, stability, ecological prosperity.

B Hacrosmee BpeMs pemeHne MpooieMm,
CBSI3aHHBIX c N3y4CHHUEM AHTPOTIOTEHHBIX
TpaHcopManmii W BBIABICHHEM  IIPEIEIBHBIX

HOPMATHWBOB Ul PA3JIMYHBIX THUIIOB 3KOCHUCTEM,

o0o3HauaeTcs TEPMHHOM «OKOJIOTHYECKOe
HOpMHpOBaHHE». B pamMkax  9KOJIOTHYECKOTO
HOPMHPOBAHHUS  3KOJOTMYECKHM  PHCK  SBIAETCS
HHCTPYMEHTOM A1  HaXOXKICHHUA  IPEeNIbHBIX

Harpy30K Ha pa3JIMYHbIe IKOCUCTEMBbI. DKOJIOTHUECKUH
PHCK, IIpeXAe BCETro, BEPOATHOCTh BO3HUKHOBEHHUS
OTPULIATENIBHBIX ~ M3MEHEHUH B OKpYXKarolleu
MIPUPOIHOMN cpezne, W OTJaJIEHHBIX
HEONAronpuATHBIX MOCIEACTBHA STHX HW3MEHEHHH,
BO3HHKAIOIIUX BCIEACTBUE HETATUBHOIO BO3ICHCTBUS
Ha OKpyxkaromyto cpeny [l]. Kpome Toro moboe
OTpPHLIATENILHOE BO3ACHCTBHE, B CBOK OYepensb,
MPHUBOJIUT K HAPYIIEHUIO YCTOHUYMBOCTH 3KOCHCTEMEI.
OmHuM #3 TOKa3aTeneil yCTOHUMBOCTH Cpeabl K
BO3JICHCTBHIO aHTPOIOTeHHBIX (HaKTOPOB SIBISIFOTCS
BEJIMYMHBI KPUTUYECKUX HArpy30K, pacCUUTHIBacMbIe
JUTSA Pa3ITUYHBIX 3arpsI3HSIONINX BEIIECTB.

B Hacrosimee BpemMs Ha HepedHMH IIIaH
BBICTYIIMJIM TIPOOJIEMBI, CBS3aHHbIE C 3arpsi3HECHHEM
OKpYy’)Kalolel cpeasl U €€ OXpaHOW B YCIOBHAX
HAapacTAIOLIEr0 AaHTPOIOTEHHOTO BO3ACHCTBHS Ha
sKocucTeMy. [l OLIEHKHM pEanbHOrO COCTOSIHUS
NPUPOJHOTO  OOBEKTa M MOHHMTOPHMHTA  €ro
NaJbHENIINX H3MEHEHU N HCIIOJIb3YIOT Ba
MPUHIMIIAAIBHO Pa3HBIX MOAX0Ja: OUOJOTHYECKUN U
¢usnko-xumudecknii [2]. Ha coBpemeHHOM »Tame
METOZBI JKOJIOTHYECKOTO HOPMHUPOBAHMS HAa OCHOBE
OIIEHKH PHCKOB JIJISI BOIHBIX PKOCHUCTEM IUIS PETHOHA
IOxHorO [puapanss pa3paboTaHbl erme
HEIOCTaTOYHO, MOATOMY HCCIEN0BaHHUSA IO OLEHKE
SKOJIOTUYECKOr0 pHCKa [ OLEHKH M aHanu3a
nokaszarejell BOAHBIX 3KOCUCTeM peruoHa HOxkHOro
[Ipuapaness npuoOOpeTaoT BaKHEWIIee 3HAUYCHHE C
TOUKHU 3PEHUS IKOIOTMIECKOT0 HOPMUPOBAHHUS.

JUis MOHMMaHUsST MEXaHU3MOB IMOAJECPKAHUA U

HapyILICHUS YCTOWYUBOCTH 9KOCHCTEM yKe
HEAOCTATOYHO 3HAHWH, HAKOTIJIEHHBIX
TpaAUIIMOHHBIMU  JUCHUITNIMHAMU  — HCO6XO)II/IMa

HH(POPMALIKS HAa CTHIKE YKOJIOTHH, OHOXHUMHUHU, XUMUH U
dusunonorun. O61acTh HAYKH, CHOPMUPOBABIIYIOCS Ha

CTBIKE OKOJOTHH, XHMHH ¥ OHOXHMHH, WHOTJA
Ha3bIBAIOT  XMMHYECKOM  JKOJIOrWeH,  KoTopas
3aHMMAETCs U3yYCHNUEM B3aNMOJICHCTBHI «OPTaHU3M —
OPTaHM3M» U «OPTaHU3M — Cpela», OIMOCPEIOBAHHBIX
Ppa3Iu4YHBIMU TUIIAMU BEILIECTB [1]. Ot
B3aMMOJICHCTBHSA MOXXKHO pa3lelIMTh Ha JBa THIIA:
HIMPOKUHA  KJIacCc TPOPHUYECKHX B3aMMOJICHCTBUH,
NPOTEKAIOIINX C YYacTHEM BEIIECTB, CIyXKalux
HUCTOYHUKOM SHEepruu WIH CTPOUTENBHBIX
KOMIIOHEHTOB JUIsI OpPTaHHW3MOB, HX IOJIy4YarolluX;
B3aUMOJICHCTBUSA C YydYacTHEM MOJIEKYJ, KOTOpbIE
CIy)XaT 10 CpPeIHHKAMH WIH  PEryJIsATOpaMH
9KOJIOTUYECKUX TPOIIECCOB, NMEPEAAIOIINMH KaKylo TO
HHPOPMALIHIO.

I'myOokmii  HaydHBI HWHTEpEC K  OICHKE
YCTOWYNBOCTH U AMHAMUKHU PUPOIHBIX 3KOCUCTEM, HX
OTBETHOH peaKkUWd M aJalTHUPOBAHHOCTH K BHEIIHUM
BO3ACUCTBHSIM CcopMmHpoBajiics B KoHie 1960-x -
Haudane 1970-x rogoB XX Beka. C 0IHOH CTOPOHBI, 3TO
OOBSICHATIOCh YCHEeXaMH, MJOCTHTHYTBIMH K 3TOMY
BPEMEHH KJIACCHYECKOH SKOJNOTHEH U  OBICTPHIM
pa3BUTHEM MaTeMaTHYECKOW 3KOJOTHH, C APYrod —
HEOOXOAMMOCTBIO  MOJYYEHHS  KOJMYECTBEHHBIX
OLICHOK Harpy30K Ha 3KOCHCTEMBI, KOTOPBIE TIPUBOJIST
K «9KOJIOTHYECKOH KaTacTpodey, T. €. K pa3pylIeHHUIO
9KOCHCTEMBI, TONCKOM HEAJJUTUBHBIX KPUTEPHUEB IS
OLICHOK CBOMCTB TPHUPOJHBIX M aHTPOIIOTEHHO-
TpaHC(HOPMHUPOBAHHBIX CIOXKHBIX cuctem [1, 2]. C
pemeHneM 3Toi HpoOIeMbl HEPa3phIBHO CBS3aHA U
mpobIeMa 3KOJIOTHIECKOT0 HOPMHUPOBAHHS, OCHOBHBIM

COJIEp)KAHUEM KOTOpPOW SIBISETCA MOWUCK «HOPMEI
COCTOSIHUSI ~ IPUPOJHOM  JKOCHCTEMBI»,  «HOPMBI
BO3ZICHCTBUS HAa HEE» W OTBETHOW pEaKIHu

9KOCHCTEMEI B [1€JIOM Ha BHEITHEE BO3/ICHCTBHE.

B pamkax OMOXMMHYECKOH HKOJIOTUH HU3Y4aIOTCS
B3aMMOJICHCTBHS, IPOTEKAIOIUE C yUYACTUEM BEIIECTB
QIBTEPHATHBHOIO THIIA, KOTOpPBIE OOJIANAIOT PSAAOM
0COOCHHOCTEH: TNPHCYTCTBYIOT B OpraHM3Max WIN

BBIACIAIOTCA MMM B 3HAQUUTENbHO  MEHBIIUX
KOJIMYECTBAaX, 4YE€M  BEILECTBA,  HCIOJIb3YyEMbIE
opraHu3sMamu KaK JSHEPTrOHOCUTENH WU
CTPOMTENIbHBIA MaTepHral; B OOJBIINHCTBE OTHOCITCS K
BTOPUYHBIM MeTaboIuTaM. JlaHHbIi KJ1ace
COCIMHEHUH  Ype3BBIYAHO  MHOTOOOpa3eH o
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XUMHYECKON TPHUPOJE, MO XapaKTepy IEHCTBHS, IO
BUAOBOW crenupuaHoctd u T. A. COOTBETCTBEHHO
CYHICCTBYIOT pa3HbIC MOIXOABI K KIacCH(DUKAIUN
BCIICCTB, YYACTBYIOIIMX BO B3aUMOOTHOIICHHSIX
opranusmoB [1, 2]. Bmecte ¢ Tem, OTMETUM, 4TO
Hapsy C THUAPOJOTHYCCKUMH M THIPOXUMHUUCCKUMU
METOAaMH MOHHTOPHHTA, HEOOXOAWMO TPOBOAWUTH U
TUIPOOMONIOTHICCKAA ~ MOHHTOPHHI,  WCHOJNB3YS
METOABI OMOMHAUKAIMN. BO3MOXKHEI Takke OHMO-, KO-
, TCOICHTPHUCTCKUHA MOIXONBI B OLIEHKE COCTOSHHUS
BOIHOTO 0OBekTa. [loydeHHBII pe3ynbTaT OICHKH B
9TOM CITy4ae JOJDKEH UMETh HE TOIBKO PETHOHAIBHYIO
U BPEMCHHYIO TPHUBSA3KY, HO M 3aBHCETh OT BHJA
UCIIONB30BAaHUsI  DKOCUCTeMBI. [lpu  pa3paboTke
KPUTECPHEB U CHOCOOOB OIICHKH JKOJIOTHYECKOM
YCTOMYUBOCTH JKOCUCTEM HEOOXOJUMO MPOBEACHUE

CIIEUaIbHBIX HAYYHBIX HCCIIEN0OBAHUNI u
COBEPIICHCTBOBAHUS SKOMOHUTOPHHIA BOJHBIX
00BEKTOB.

B Hacrosiiee Bpemsi TEOpHUsl pUCKA HHTCHCUBHO
pa3BHUBAaeTCs, OJHAKO MHOTHE OCHOBOIIOJArAIOIINE
MOJIOKEHHUST 3TON HAYKH OCTAIOTCS IMCKYCCHOHHBIMHU.
Ha wHam B3rsii, HECMOTPST HA MHOTOYHCICHHOCTh
Ppa3JIMYHbIX OHpeHeﬂeHHﬁ, TEPMHUHOB, CBA3AHHBIX C
HKOJIOTHUECKMM PUCKOM, a TaK ke OOJBIION HHTEPEC K
npobieMe pacyeta  OKOJOTHYECKOTO  pHCKa, B
HACTOsSIIEE BpEMs OTCYTCTBYIOT - BO3MOXKHOCTH
JACTAJIbHOTO U3YYCHU S CTCIICHU OKOJOT'MYECKOro pucka
MO0 OTHOHICHWIO K IOBCPXHOCTHBIM HU TOA3CMHBIM

BOJaM M METOALI  KOJIMYECTBEHHOHW  OIIEHKHU
9KOJIOTHYECKOTO  PHCKAa C  IKOJOTO-XUMHUYECKOU
TTO3HITUH.

CoBpeMeHHbIE TOAXO0AbI K OI[EHKE yCTOWYHBOCTH
U YS3BUMOCTH BOZOEMOB K M3MEHEHHIO NapaMeTpoB
peXUMOB pa3paboTaHBl, B OCHOBHOM, Ha OCHOBE
6ayIbHO-MH/IEKCHOTO METO/a, B OCHOBY KOTOPOTO
MOJIOKEHbl  pasiu4Hble  Kiaccupukauuun  A.M.
Brnagumuposa u np. (1991); B.B. CHakmna u np.
(1992); AJL. Pecuna u ap. (1992); B.B. [Imurpuena
(1995, 1997).  IlapameTpsl  ySI3BUMOCTH U
YCTOWYMBOCTH BOJHBIX OKOCHUCTEM OOBETUHEHBI
aBTOpaMH B OaJIbHO-WHJICKCHYIO CHCTEMY, KOTOpas
YUUTBIBAET PETHOHAIBHBIE OCOOCHHOCTH BOIHBIX
00BEKTOB M Ja€T BO3MOXKHOCTb B IIPE/IEIaX M3MEHEHUS

3aJI0)KCHHBIX B HHX  [apaMeTpoB,  IIPOBECTH
CPaBHHUTEIbHYIO  OLEHKY  YA3BMMOCTH  BOIHBIX
00BexTOB K Bo3aeWcTBuio [1, 2]. Ecmm cBoiicTBa
BOJIHOM SKOCHCTEMBI pa3IyaroTCsa 1o

MPOCTPAHCTBEHHOMY DACIpPENeNeHHI0 W 3TO JIaeT
OCHOBAaHHE TOBOPHUTH O (UIUKO-TEOTpaPUIECKOM,
THIPOJIOTHIECKOM, THIPOXUMHUYECKOM "
THUIPOOMOIOTHYECKOM PAOHMPOBAaHUHM B TIpeAenax
ONpENENEHHON aKBaTOPHHM, TO MOXKHO IIPOBECTH
30HHPOBaHUE  BOAOCOOPDHOM  TEPPUTOPHUM WU
aKBaTOpHHM BOJI0EMa IO OamiaM ysS3BUMOCTH U
BBIJICTIUTH HanOoJiee ysI3BUMBbIE M YCTOIUMBEIE PailoHbI
[3]. OmneHka ysI3BUMOCTH WIM YCTOHUMBOCTUH K
U3MEHEHUIO CBOMCTB BOJHOHM CUCTEMBI HE CBOIUTCS
TONBKO K Y4€Ty OJHOTO Kakoro-nubo cpoiictBa. OHa
TaKXKe TIOJlydaeTcs Kak pe3ylbTaT ydeTa MHOTHX
CBOWCTB, XapaKTePU3YIOMUXCS OOJIBIINM KOMIUIEKCOM
apaMeTpoB, CPeIu KOTOPBIX (PU3NKO-TeorpaduaecKue

u KIIMMaTH4YeCKUe YCIIOBUS u Xapakrtep
AHTPOIIOT€HHOTO BO3JICHCTBUA SIBJISIFOTCS
omnpezaensomuMu. HeobxoauMo Taxke 3aMETUTh, YTO
YSI3BUMOCTh MJIM YCTOWYHMBOCTH BOAHBIX JKOCHCTEM
LUKJIMYECKOro (03epa, CJIaboNpoTOYHBIE BOJIOEMBI,
NpYJbl) W TPAH3UTHOTO (PEKH, CHIBHO INPOTOYHBIE
BOJOEMBI, KaHaJbl) THIIOB OOYCIOBJICHa pPa3HBIMU
NPUPOAHBIMU MEXaHU3MaMH. Y CTOMYMBOCTH IEPBOIO
THIA Ha3bIBAIOT «AJANTAlIOHHOW», YCTOWYMBOCTH
BTOPOTO THMAa — «pereHepamuonHoi» [3]. Ecmu B
NEPBOM CJlydae Ba)KHEHWIIMM CBONCTBOM NpPUPOIHOU
9KOCHCTEMBI SIBIAETCA €€ CIOCOOHOCTh COXPaHATh
HCXOJIHOE COCTOSIHME WJIM MOCTENEHHO MEPEXOIHUTh B
JpYroe COCTOSIHHE, COXpaHss NPU STOM BHYTPEHHHE
CBsI3M (MHEPTHOCTb, IUIACTHYHOCTH), TO BO BTOPOM
cllydae Ha IIEpBO€ MECTO BBIXOJHMT CIIOCOOHOCTD
CHCTEMBl ~MHOTOKPaTHO  BOCCTaHaBJIMBaTb CBOM
CBOMCTBA, BO3BPAIIATHCS B HICXOIHOE COCTOSIHHE MOCIIE
BPEMEHHOTO BHEIITHETO BO3/EHCTBUS
(BoccranaBnmBaeMocTh). Kpome aroro, abnoTnieckue
U OHWOTHMYECKHE COCTABILIIONIME OKOCHUCTEMBI II0
MEXaHM3MaM yCTOHYMBOCTH TAKXKE Pa3IHIaAIOTCS
Mexnay — coboil.  OnTuManbHas — YCTOHYHBOCTH
JOCTUTacTCA (I)I/ISI/IKO- XUMUYECKMMHU TIpoleccaMu
nepeHoca, pas0aBiieHHs, COpOIMH,  MHIpPaIUH
BEILIECTBA;  YCTOWYMBOCTh  TaKke  OOYCIOBJIEHa
CIIOCOOHOCTBIO ajanTanuu OpraHU3MOB K
BO3JICHCTBHIO, Kak B pe3yjbTaTe BHYTPEHHEH
PE3UCTCHTHOCTHU 6HOXI/IMI/I‘ICCKOI71 OopraHuzanuu, Tak u
32 CYET  CHOCOOHOCTH K  OHOXMMHYECKOMY
Pa3JIOKEHUIO TOKCHYHBIX COCIUHEHHH M M3MEHECHHUIO
YICNBHBIX CKOPOCTEH OOMEHHBIX TIIPOIIECCOB B
SKOCUCTEME NOJ BJIMsSHUEM Bo3aeWcTBus [2, 3]. Ilpu
MOJTYYEeHUH BBIBOJOB O CTEHEHH YCTOWYMBOCTH
BOJHOTO O0BEKTa HE ClielyeT IpUPaBHUBAThH
YCTOMYMBOCTh K O3KOJOTHYECKOMY OJIarOMOIydHIO.
[Ipu BBICOKOM 3arpsi3HEHUM BOJHOTO OOBEKTa OH

MOXET OKa3aTbCid JOCTaTOYHO YCTOWYMBBIM K
AQHTPOIIOTEHHOMY  BO3JCHCTBHIO, HO 3TO  He
CBHIETENIbCTBYET 0 ero 9KOJIOTUYECKOM
Onarormoryquu.

[Ipuznakamu OJIar OOy IHON BOJHOM

9KOCHUCTEMBI NTPEJIOKEHO CUUTATh:

1) onTHManbHYIO MPOIYKINIO PECYPCHOTO 3BEHA;

2) onTUMalnbHYyI0 OMOMaccy pecypcHOTO 3BEHa;

3) MakCHMaNbHOE BUIOBOE Pa3sHOOOpas3re OUOTHI,

4) BBICOKOE Ka4eCTBO BOJBI;

5) BBICOKYIO YCTOHYHMBOCTH
H3MEHEHHIO IAPaMETPOB PEXKHUMOB,;

6) HU3KYIO CKOPOCTh TOKCHYECKOTO 3arps3HEHUs,
3BTPOPHUPOBAHUS;

7) BBICOKYIO CKOPOCTh CAMOOYHIIICHHS;

Takum 00pa3oM, METOJOJIOTHYECKHE OCHOBEI
OLICHKH YCTOWYNBOCTH u 9KOJIOTUIECKOTO
Onaronoydust BOJHBIX  OOBEKTOB  CBS3aHBI  C
peleHueM NpoOJIeMbl KOJMYECTBEHHOTO OIMCAHUS
OOJIBIIOTO  YHCAa  TMPOLECCOB,  ONPEAEIAIONINX
CBOMCTBA 9JKOCHUCTEM U  CIHOCOOHOCTH  CHUCTEM
COXpaHsTh OTH CBOHCTBA HEW3MEHHBIMH, WU
BO3BpAILATHCSl B HCXOJHOE COCTOSIHUE MOCIE yTPaThl
€ro Ha  HEKOTOPOM  BpPEMEHHOM  HHTepBalle.
Okomorndeckn OJAaromosydyHOH MOXKHO — Ha3BaTh

OKOCHCTEMBI K
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CUCTEMy C€  MaKCHMaJbHOH  ONTHMAJBHOW U
pa3HooOpa3HOi MPOYKIHEH, CyllecTBYyIoUIeH
HCOTPAaHWYCHHO JIOJITO B JUHAMHYHON HaXOJsIIeics
cpene.
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®YHKIIMOHAJIBHBIE XAPAKTEPUCTUKH CUCTEMbI KPOBOOBPAIIIEHUA VY IETEM B
YCJIIOBHUAX IOKHOT'O ITPUAPAJIBS

AHHoOTanusl. B cratbe npuBonsTCs pe3yabpTaThl HccienoBaHus (YHKIMOHAIBHBIX XapaKTEPUCTHK CHCTEMbI
KpoBooOparieHuss y nereir B ycrmoBusx FOskuoro Ilpuapanbs. YcTaHOBIGHO, 4TO MMoOKaszateib Jlenpra X,
OTpaXkarollMK BaryCHYIO PEryJILUIO CEPALA Y MaJIbUUKOB U y JIEBOUYEK C BO3PACTOM YMEHBIIACTCS.

Annotation. This article goes about the results of the researches on the functional characteristics of blood
circulation in children in the Southern Prearalie environment. It had been found out that the indicator Delta X
which reflects vagustic regulation of heart in boys and in girls is decreasing by ages.

Knrouesvie cnosa: FOoicnoe Hpuapaﬂbe, oemckoe HacejleHue, cucmemda KpOGOO@pameHl/lﬂ, 6a2yCHAs

pezynayusi.

Keywords: Southern Prearalie, children population, blood circulation, vagustic regulation

B mHacrosmiee Bpems, mnpoOiema HU3y4CHHS
CHUCTEMBI KPOBOOOpAIIEHUS SBIAETCS OJHOH U3
aKTyalbHBIX MpPOOJEeM COBpeMEHHOH (u3nonorun
gesoBeka. MHOTMMH y4€HBIMH U ciennanucTamu [1, 2,
3] oT™MeueHo, YTO cpeljHee apTeprualbHOE JaBICHUE HE
UMEeT ITyJIbCOBBIX KOJICOAHMH M MOXKET M3MEHSTHCS
JWIIb B MHTEpBaJle HECKOJBKUX CEPJEUHBIX IHUKIIOB,
ABJISIACH HanboJiee cTabMILHBIM ITOKa3aTeNleM SHEPTHU
KpOBH, 3HAUCHHS KOTOpPOTO OTIPEETISIFOTCS
MPaKTHYECKU TOJIBKO BETMYMHAMHI MHUHYTHOTO 00beMa
KpOBOCHaO)KeHHS ©  00mero mepudepuueckoro
COTIPOTHBIICHUS KPOBOTOKY. Perymsuus
KpOBOOOpaIeHus: 00ECTIeunBaETCs B3aUMOICHCTBUEM
MECTHBIX T'YMOpPAJIbHBIX MEXaHH3MOB INPH aKTHBHOM
y9acTHM HEPBHOM CHCTEeMBI U HalpaBiieHa Ha
ONTHUMH3AIHNIO COOTHOIICHUSI KPOBOTOKA B OpraHax M
TKaHSIX C YPOBHEM (YHKIHMOHAJIBHOM aKTUBHOCTH
opranusMa [2]. Hapymenust ¢yHKIMM cepiedHo-
COCYJZIMCTOIM CHCTEMBI B II€JIOM MOTYT OBITh BBI3BaHBI
BO3JICHCTBIEM Pa3sHOOOPa3HbIX MATOI€HHBIX (PAKTOPOB
Ha cepAle, apTepHuu, KaluIApbl U BEHBI, a TAKXKe Ha
HUPKYJIUPYIOIIYIO B HUX KPOBb HETIOCPEACTBEHHO WU
OTIOCPEOBAaHHO gepes HEeHporyMopanbHbIe
MexaHu3Mbl.  [loaToMy  pasnmuuHBIE  HapyIICHUS
(hyHKIMK BETeTaTUBHOM HEPBHOW CHCTEMBI, KeJe3
BHYTPEHHEHl CeKpenud, a TakkKe CHHTe3a U
MIPEBPALICHUH B OPTaHU3ME PA3HBIX (PH3HOIOTHIECKUX

AKTHUBHBIX BEIIECTB BBI3BIBAIOT HAPYIICHUS B CUCTEME
KpoBooOparnienus [3, 4].

Ha  ocHOBaHMM  TPOBEJEHHOTO  aHaM3a
YCTAHOBJICHO, YTO B BO3pacTHOH rpymme (6-10 ner)
CpeIHee KBaJpaTHUECKOE OTKIOHEHHE CPEIHETO
3HAaYCHUS WHTepBaia M COCTaBIIeT y MallbuUKOB
0,14+0,6 en., y neBouek 0,05+0,005 exn. ITokazatemu
3HaYeHWs MoAbl wuHTepBama R-R y wmampumkoB
cocraBun 0,88+0,04, Torna kak y 1€BOYEK HECKOJBKO
Huxe 0,73+0,02. Bmecte ¢ Tem ammuryaa Mmoasl AMo
y MaJIbuYUKOB HAOIIOAATUCHh HECKOIbKO HIKE (32,0%),
4eM Y JIEBOUYEK ITOH ke Bo3pacTHOH rpymisl (44,0%).

WM3mensiicss w  pa3dpoc  KapIUOWHTEPBAIOB
OTHOCHUTEIILHO CPEIHETO 3HAYCHHUS 3TOTO IMOKa3aTess
(0o xapakTepe W BEIMYMHE JUCIIEPCHH B JAHHOH
MeTouKe cyaar no 3Hadennio Jemsta X = R-R). Tak,
pe3ynpTaThl  aHaNW3a ITOKa3allk, 4YTO B TpYIIE
MaJb4MKOB 6-10 JieT 3TOT mNoOKa3aTelb COCTaBUII
0,35+0,03 cex., a B rpynmne 11-14 mer cocraBmi -
0,25+0,03 cex. B To xe BpeMs y JIE€BOYEK STOT
mokaszarenb ymeHsmancs ot 0,22+0,02 mo 0,18+0,02
CeK. B TaKHX ¢ BO3PaCTHBIX rpymmax. Bce 3tu
HM3MEHEeHHs NPOMCXOIIIN Ha (oHe yBennmueHuns R-R
HWHTEPBAIOB (MMEIOTCS B BUy CPEIHNE 3HAUCHHS dTHX
Tmokasaresieif) ¢ Bo3pacToM oOcieayeMbix. OOmas
TEHICHIIHS JIEMOHCTPUPYET OTHOCHUTEJILHOE
MTOCTOSTHCTBO BO3pAacTHBIX M3MeHeHHH R-R kak y
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MaJIBYMKOB, TaK W Yy JeBo4YcK. [Ipu 3TOM rpajueHT
u3MeHeHuss R-R WHTEpBanoB y IeBOYECK OBLT HIXKE
3TOrO MOKa3aTelsi, YeM y Malb4ukoB (rpaaueHT R-R
neBouek — 0,05 cek, manbunkoB — 0,09 cek), moYTH Ha
50%, a TpagueHThl W3MEHCHHWH  IOKa3aTelei
KapIHOPUTMOTPaMMBI MIPEOONagaiu y MalbuuKOB.
Wunekc  BererarmBuoro  pearmpoBanus  (IVR)
CYIICCTBEHHO DPa3lIMdaeTcsi B 3aBUCHMOCTH OT IIOJIA.
Tak y Manp4iKoB BO3pacTHOU rpymmsl (6-10) et oH
cocrasmn 111,02 + 21,4 en., a y AeBOYEK 3HAUUTEIHEHO
BeIlIe 264,9 +54,6 en.

AHanmuM3  aHHBIX ~ KapOHOPUTMOTPaMMBI |
apTEepPHANBLHOTO JABJCHUS [UIS BTOPOH BO3PacTHOM
rpymnsl - 11-14  jer, mokasan, 4TO  cpenHee
KBaJ[PaTUUECKOE OTKJIIOHCHUEC CPEIHEr0 3HAUCHUS
UHTEepBaJa y ManpuukoB cocraBmger 0,05 en., y
neBouek Heckoipko Hmxke — 0,03 en. Koapduuument
BapHaliil  KapAHOPUTMOTPAMMBEI Yy  MaJbYHKOB
cocraBui 17,3 en., a y J€BOYEK HECKOJBKO BBILIE —
20,16 en. Hns Bo3pactHOW rpymmbel 6-10 ser 3TOT
KO3(QPHUINEHT HAMHOTO HIKE W Yy MAIBYHKOB H Y
nesouek (12,9 u 17,55 en. COOTBETCTBEHHO).

Habmromaercss 3HaunTeNnbHas pa3HHIA CPETHETO
3HAYCHHUS MOJBI MEXAYy MaJbUuUKaMU U JICBOUKAMU
BTOpOH Bo3pacTHOM rpynnsl -11-14 ner. Berasneso,
9TO IPAJAUCHT JJIS aMIUTUTYIbI MOJBI COCTABIISCT: JIJIs
ManbuukoB — 42,6 %, a qs nesouek — 50,5 %. T.e. misg
JICBOYCK JAHHOW TPYIIBI 3TOT IPAJAUCHT HECKOJIBKO
npeBocxoaut. CTaHmapTHBIC OTKIOHCHHS  3TOTO
rpaJueHTa COCTABJIAET AN MAJIbYUKOB - 8,22, a It
neBouek - 13,2.

[IpoBeneHHBIE HCCIICAOBAHUS CBHICTEIBCTBYIOT O
B3aUMOCBSI3U ¢$u3nIecKOTO pa3BUTHA u
(hYHKIIMOHATTHHBIX XapaKTePUCTHK CHCTEMBI
KpOBOOOpaIieHus: y  JeTed, pOAMBLIMXCS U

npoxuBaronux B peruone lOxnoro Ilpuapanes. Tak,
YCTQHOBJIEHO, 4YTO  IIOKa3aTelb,  OTPaKaroIIMH
aKTMBHOCTb BarycHoi peryisiuu cepaua (Jembra X) ¢
BO3pPACTOM YMEHBIIAJCSH KaK y MalbyHKOB, TaK U y
JIeBOYEK, a I[oKa3aTeld apTepUalbHOTO JaBICHUS
CHCTOJIMYECKOTO U apTEepHUaNbHOTO  JaBJICHUS
JMACTOJIMYECKOTO YBEIHMYUBAIOTCS C BO3PACTOM. JTO,
KaK H3BECTHO, B CBOIO OUEPE/Ib, BHI3BIBACT HANIPSKCHHE
MEXaHH3MOB  PETYSILMH  CEPIAECYHO-COCYOHCTOMN
CHCTEMBL.

Takum 00pa3oM, MOJTyYCHHBIC IAaHHBIE MAIOT
OCHOBAHHE M0JIaraTh, 9TO CHCTEMa KPOBOOOPAILCHNUS y
JeTeil  O4eHb  UYYBCTBUTEJIBHO  pearupyer Ha
HeONaronpuaTHeIE  JKOJOTHYECKHe  (akTopsl B
IOxHnoM Ilpuapuanbe, TeM caMbIM, CHIDKas HX
aJlalTallMOHHBIE  BO3MOXHOCTH UM CHOCOOCTBYeT
(OpPMHPOBAHUIO YCIIOBUH AJISl pa3BUTHsI 3a00JICBaHNUI.
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W3YUYEHUE ®YHKIIMOHAJIBHOI'O COCTOSHUS CEPJIEYHO-COCYJIAUCTON CUCTEMBI Y
JAETEH B YCJIOBUAX I0OKHOI'O TPUAPAJIBA

AHHoTanusi. B cratee paccMaTpuBaroTCs pe3yibTaThl HCCIEAOBAHUS (DYHKIIMOHAJIBHOTO COCTOSHHSA
CepJIEYHO-COCYANCTON CHUCTeMBl Yy JeTel, mpokuBaomux B ychoBusx HOknoro Ilpumapanes. Ilokazana
B3aMMOCBS3b (DU3WYECKOTO Pa3BUTHS M (PYHKIIMOHAIBHBIX XapaKTEPUCTHK CHCTEMBI KPOBOOOPAIIEHHUS Y JETEH,
POIMBIIUXCS M MIPOXHUBaONNX B pernone FOxkuoro [Ipuapanss.

Annotation. In the article the results of research of the functional state of the cardiovascular system are
examined for children resident in the conditions of Southern Priaralie. Intercommunication of physical
development and functional descriptions of the system of circulation of blood is shown for the children born and

resident in the region of Southern Priaralie.

Kniouesvie  cnosa:  FOoicnoe  Ilpuapanve,

demckoe HaceljleHue, d)usuqecxoe paseumue,

Kapouournmepganoepaghus, cepoeuHo-cocyoucmas cCucmemd.

Keywords. Southern Priaralie,
cardiovascular system.

®usnyeckoe pa3BUTHE AECTEH M IOAPOCTKOB B
HACTOAILEE  BpeMs  M3ydaeTcss B Pa3IMUYHBIX

child's population,

physical development, cardiointervalgraphic,

HaIlpaBJICHUAX U OHHOﬁ M3 aKTyaJIbHBIX MPOJ0JIKACT
0CTaBaTbcs MpobdIeMa NCCIIeIOBAaHUS €€ 0COOSHHOCTEH
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B HEOJArONpHUSITHBIX  JKOJOTHYECKHX  YCIOBHSX
npoxxuBaHus, Hampumep B IOxnom Ilpmapanse.
WzyueHne cocTosiHUS (QYHKIIMOHAIBHBIX MOKa3aTenel
JeTeil U MOAPOCTKOB B PA3NUYHBIX IeorpaduuecKux
30Hax peruoHa lOxnoro Ilpumapanes B NO3UTUBHOM
aHe obecneyut 6osiee NIMPOKUIT CUCTEMHBIHN MOX0
B OpraHu3alMH MPOQUIAKTHIECKOW pabdOTHI M0
COXpPaHEHHWIO  3J0pOBbSl  HaceneHuWsa.  V3ydeHue
aJanTaruOHHBIX peakuui opranusma JIeTEH,
OTIPEZICTSIETCST BO3MOXKHOCTBIO Ha JIOHO30JIOTHYECKOM
YPOBHE ANArHOCTHPOBATH U IPOTHO3UPOBATH PA3BUTHE
00JIe3HH W yCIIeIIHee MPOBOANUTE NPOPHUIAKTHICCKUE
U 03JJ0POBUTENbHBIE Mepompusarus [1, 2] .

Kax  u3BecTHO, BO3pacTHble  HM3MEHEHUS
CEpJICUHOI0 PUTMa COTJIACYIOTCA C JAHHBIMU O TOM,
9TO POCT U Pa3BUTUE OPTaHU3Ma COMPOBONKAAIOTCS
(opMHpOBaHMEM  PETYJSATOPHBIX MEXaHH3MOB U
YCHUIIEHHEM XOJIMHIPTHUYECKUX BIUSHUI Ha CepledHO-
COCYIMCTYIO CHCTEMY. Perymsmust KpoBooOpamieHus
obecrieunBaeTcs B3aNMOJEHCTBHEM MECTHBIX
TYMOPAIbHBIX MEXaHM3MOB IIPU AaKTUBHOM YYacCTHH
HEpPBHOM CHCTEMBl M HalpaBliCHd HAa ONTHMH3ALHUIO
COOTHOIICHWS KPOBOTOKA B OpPraHax M TKaHAX C
ypoBHEM (DYHKLIMOHAJIbHOW aKTHBHOCTH OpraHH3Ma.
Hapyienus QyHKInu ceplieuHO-COCYAUCTOM CUCTEMBI
B LEJIOM MOTYT OBITh BBI3BaHbl BO3JCHCTBHEM
pa3HOO0Opa3HBIX MAaTOTEHHBIX (DAKTOPOB Ha Cepale,
apTepud, KamwUsIpel ¥ BEHB, a TaKke Ha
LHUPKYJIHUPYIOIIYIO B HUX KPOBb HETIOCPEACTBEHHO HIIU
OTIOCPETIOBaHHO yepe3 HeWporyMopabHbIe
MexaHn3Mbl. [loaToMy  pasnuuHble  HapyIICHUS
(YHKIINM BEreTaTMBHOM HEPBHOW CHCTEMBI, JKEJe3
BHYTPEHHEH CEeKpemuH, a TaKKe CHHTe3a |
NPEBPAIICHNUH B OpraHM3Me Pa3HbIX (PU3NOIOTHUECKUX
AKTUBHBIX BEIIECTB BBI3BIBAIOT HAPYIICHUS B CHCTEME
KPOBOOOpAIIEHUS.

B HacrosmieM HcCIeIOBAaHHHM MBI TIPUMEHUIH
METOJ, KapAHOWHTEpBajorpaduu Uil OIpeleeHUst
PE3EepPBHBIX  BO3MOXHOCTEH W (QYHKIIMOHAIBLHON
AKTUBHOCTH KapJAHOBACKYIISIPHON CHCTEMBI M TUIIOB €€
PETYIHMPOBaHUs B 3aBUCHMOCTH OT IIOJIA M BO3pacTta
o0creryeMbIX IeTel, POANBIINXCS U MPOKUBAIOIIUX B
IOxnom Ilpuapainse.

[TpoBenenue KapJronHTepBaiorpadun
MO3BOJISIET  CyIUTh HE TOJNBKO 00 HCXOIHOM
BEreTaTUBHOM TOHyCE€, HO M O BEreTaTHBHOH
PEaKTMBHOCTH W BEreTaTUBHOM  oOecreYeHuH

JIESTEIBHOCTH JETCKOTO OpraHu3Ma B BO3PACTHOM
acrekre. BereraTuBHas peakTUBHOCTh XapaKTEPU3YyeET
HaIPaBJIEHHOCTb U CTEIEHb U3MEHEHUS I0Ka3aTelleH,
OTpaXKaroIUX COCTOSIHME BEreTaTUBHONW HEPBHOM
CUCTEMBI B MOMEHT IIEPEX0JIa U3 OAHOTIO COCTOSIHUA B
npyroe. BereratnBHOe oOecrieueHue IesTENbHOCTH
OTpa)kaeT BO3MOKHOCTD IOAAEP>KAHUSI ONITUMAJILHOTO
ypoBHS ()YHKIIMOHMPOBAHMSI BETETATHBHON HEPBHOMN
CUCTEMBI IIPDH DPa3JIM4YHBIX CUTyalUsX HArpy304HOIO
xapakrepa. OrmpefeneHue  UCXOAHOTO  TOHYcA,
pPEaKTHBHOCTH | OOecmedeHus  JesTeIbHOCTU
MO3BOJISIET € OOJNBIIIEH OJHOTON CYAUTH O COCTOSTHUU
BEreTaTUBHON HEPBHOM CUCTEMBI - BAXKHEHIIETO 3BEHA
PEaKTUBHOCTH JIETCKOTO OPTaHU3Ma B LEJIOM.

BakHO OTMETHTB, 4TO KapAnOWHTEpBaorpadpus
HE SIBJIETCS CHelM(UUECKIM METOJOM B OTHOIICHHUH
JMarHOCTHKH TOTO WIIM MHOTO 3abosieBanus. Bmecte ¢
TeM, MaTeMaTH4YeCKHUi aHAJIN3 CHHYCOBOI'O CEpEUYHOr0

puT™Ma MO3BOJISIET HOJIY4YUTh 00BEKTHBHYIO
nHpOpMaNMI0 O COCTOSHUM  HecnenH(PUUECKHX
MEXaHM3MOB, HANpPABICHHBIX Ha  IOAJCPKaHHE

roMeocra3a. B aTom mimane xapauowHTEpBasorpadus
MOJKET pacCMaTPHUBAThCS, KaK YHHBEPCAIBHBIH METO.
(YHKIMOHATIBHOTO HCCIIEIOBAHUS.

W3BecTHO, YTO YK€ B paHHEM BO3PACTHOM
Ieprosie OTMEYAIOTCs Hanbojee HU3KHHA YpPOBEHBb
(YHKIIMOHUPOBaHUS OpraHu3Ma TpU HauOOJBIICH
CTCTICHU HANPSHKCHUST KOMIICHCATOPHBIX MEXaHHU3MOB,
BBICOKas  aKTHBHOCTh  CHUMIIATUYECKOTO  3BCHA
BErCTaTUBHONH HEPBHON CHCTEMBI M ICHTPAJIHHOTO
KOHTYpa PEeryJIsuy puTMa cepina. Takue peryisnuu
SIBIIIEOTCS] HECOBEPIICHHBIMH U TasT B ce0e OIacHOCTh
MIEpeHANPSHKCHNS W CPhIBA QJalTallid C Pa3BUTHEM
MaTOJOTHYECKOTo mporecca. [lo-Buammomy, 3TO
SIBIIICTCS ONHOW W3 TPWUYHH MOIBEPKCHHOCTH JETEH
PaHHETO BO3pACTa K Pa3IUYHBIM 3a00JICBAHUSIM.

Y wManpuukoB B Bo3pacte 6-7 JeT cpenHee
3HaueHnue Mo coctasisiet 0,88 cek, y neBouek 0,85 cek.
Iloxazatenn aMmiauTynsl Moabsl AMo y MajbuHMKOB
cocraBnsietr 32,08%, y nmeBouek 31,09 %, uro
HECKOJIbKO BbIIIe HOpMEI (27,0 + 1,0 %). IToka3aTens
DX mpu Hopme 0,23 + 0,25 cexk y MaJbYMKOB 3TOMH
BO3pacTHOM rpymmsl coctaBui 0,35 cex, y NeBodek
0,32. 4TO cocCTaBIsET TAKXKE BbIIE HOpMBI. Bce 3T0
JacT OCHOBaHHE IIOJIaTaTh, YTO y JeTed TaHHOTO
Bo3pacTHOro mepuoma (6-7 IJeT) TPOUCXOIMT
MaKCHMAaJIbHO BBIPAXCHHAS CHHYCOBas apUTMHSA, YTO
CBSI3aHO, IMO-BUANMOMY, C IpeoOiajaHreM BaryCHO-
XOJMHEPTUUECKUX BIMAHUHM Ha JEeSITEeIbHOCTh CepALa.
OTMeTuM, 4TO BCE 3TH M3MEHEHHUS NPOUCXOIWUIH Ha
¢done yBennueHus R-R uHTEpBasoB (MMEIOTCS B BUIY
CpeIHMEe 3HAYeHMs 3THUX IOKa3aTelel) ¢ BO3pacToM
obcrenyemMbIX.

Ha  ocHOBaHMM  TpOBEIEHHOTO  aHAJIM3a
YCTaHOBJIEHO, YTO B BO3pacTHOM rpymme 8§-10 ner
CpeIHee KBaJpaTHYECKOE OTKIOHEHUE CPEIHEro
3HAa4YCHUST WHTepBasia MO COCTaBISIET y MalbuUKOB
0,14 + 0,6 en., y neBouek 0,05 + 0,005 ex. [TokazaTemn
3HaYeHWs MoAbl wuHTepBama R-R y wmampumkoB
cocrapun 0,88 + 0,04 cek., Torma kKak y J€BOYEK
Heckonbko Himke 0,73 + 0,02 cek. Bmecte ¢ Tem
aMIuTUTYAa Moabl AMo y MallbuMKOB HaOI0Ianach
Heckonbko Hmke (32,0% - 86 wein.), yeM y JeBOYEK
9TOi1 e Bo3pacTHoit rpymisl (44,0%-118 uenn.).

Wsmensuics m  pa3dpoc  KapAWOWHTEPBAJIOB
OTHOCHTENIFHO CPEIHEr0 3HAYEHHUS ITOTO MOKa3aTels
(0 xapakTepe ¥ BEIUYMHE JUCICPCHH B JAHHOM
MeTojuke cyaar mno 3HaueHuro DX = R-R). Tak,
pe3ynpTaThl  aHaNW3a TO0Ka3allk, 4YTO B TpYIIIe
MaJIbYMKOB 6-7 JIET 3TOT mokas3aTenb coctaBui 0,34 +
0,03 cex., a B Bo3pacTHol rpynne 8-10 et cocTaBun
0,25 + 0,03 cex. B To ke Bpems y JAEBOYEK STOT
mokasareib ymensbImaics ot 0,22 + 0,02 mo 0,18 + 0,02
CeK B TAKHX K€ BO3PACTHBIX rPyIIax.

Takum obpaszom, obmas
JEMOHCTPHPYET  OTHOCHUTEIBHYIO

TECHJICHIIUS
CTaOMIIM3ALINIO
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BO3PACTHBIX M3MCHEHUI R-R kak y MajipuuKoB, TaKk U
y neouek. Ilpu sTOoM rpagueHT wu3MeHeHus R-R
HHTEPBAJIOB Y JCBOYEK OBLI HIDKE 3TOTO MOKa3aTes,
4eM y MasibuuKoB (rpagueHT R-R nesodek — 0,05 cek,
ManbunkoB — 0,09 cex), moutn Ha 50%, a rpagueHTHI

M3MEHEHUI nokasaTejen KapIHOPUTMOTPAMMBI
npeobaganm y MaJIbYHKOB. ITo JIaHHBIM
CIIEIMAINCTOB, B JIECSITUIIETHEM BO3pacTe

HaOJIOMaeTCcsT TMEepecTporKa pPEryJLIud CEepACUHOM
JESTEBHOCTH, BO3HUKAET yBEIIUYEHHUE
LEHTPAIN3alNN YIPaBICHUS U MpeobajaHue TOHyca
CHUMITaTHYECKOW HepBHOH cuctembl [3, 4]. DOto
MOATBEPIKAeT U Hallle MPOBEACHHOE HCCIIEeNOBaHHUE.
IIpoBeneHHBIE HCCIENOBAHUS CBUAETEIBCTBYIOT O
B3aUMOCBS3U (busnyecKoro pa3BUTHA u
(yHKIIMOHATIBHBIX XapaKTepUCTUK CUCTEMBI
KpoBooOpalieHuss y  JeTei, pOIUBIIMXCS U
npoxuBaroumx B peruone HOxHoro ITpuapanss. Tak,
YCTaHOBIICHO, YTO ToOKaszarens DX, orpaxarommid
AKTUBHOCTb Bar'yCHOH PEryJIsILIUU CepLa, C BO3pacTOM
YMEHBIIAJCS KaK y MaJIbUUKOB, TaK U y €BOYEK. ITO,
KaK U3BECTHO, B CBOIO OUE€PEIb, BEI3BIBAET HANPSKEHUE
MEXaHU3MOB  PEryJlIMM  CEPAECYHO-COCYAUCTON
CUCTEMBL. v BCEX o0cremyemMbIx JeTeit
PacCMOTPEHHBIX HaMH BO3PACTHBIX I'PYIIT CUHYCOBBIH
PHUTM HOABEPKEH BeCbMa 3HAUUTEIILHBIM KOJIeOaHUAM.
Ilo paHHBIM HAlIUM MCCIEAOBAHUN, YBEIUYCHUE
nokasareneid AMo, UH, ymensenne DX yka3siBaeT
Ha TUNEPCHUMIIATHKOTOHUYECKYI0 pPEaKTUBHOCTh B
OpraHusMe y o0creryeMbIx JETEN. Ot0
CBUJICTENILCTBYET O HANpsDKEHUHM — aJalTalllOHHO-
KOMIICHCATOPHBIX MEXaHHW3MOB DETYJSIHHA PaOOTEI
cepana y obOcnenyembix neredl.  [lo-Buammowmy,
CYLHIECTBEHHOE 3HAa4EHHE UMEET BIUSHHE TaKHUX

(axTopoB, Kak ¢dusnyeckne Harpys3KH,
TICUX03MOLIMOHAJILHBIE BO3JICHCTBHS Ha peOeHKa U JIp.

Takum  oOpa3oM,  MOIy4YEHHBIE  JAaHHBIE
COIJIaCYIOTCSI ~ C  pe3yiabTaTaMH  UCCJIEIOBaHUS

CIEIUAIUCTOB [5] U JAIOT OCHOBAaHME MPEANOJarath,
YTO CHUCTEMa KpOBOOOpalleHUs y JeTeldl OYeHb
YyBCTBHTEIBHO pearnpyeT Ha HeOJlaronpusTHEIE
skonoruueckue ¢aktops! B IOxHOM [Ipmapanse, Tem
CaMBIM, CHIDKas MX aJalTallMOHHBIC BOSMOXHOCTH U
CHOCOOCTBYET (hOPMUPOBAHUIO YCIIOBHH JJISI pA3BUTH
3a00JeBaHAH.
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ELECTRICAL ACTIVITY OF THE MID REGION OF UTERINE HORN IN RATS
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Summary. Spontaneous electrical activity of the mid region of uterine horn was investigated both in norm
and after transection of the cervical and ovarian areas. Analysis of the main activity characteristics of this area (the
amplitude of action potentials, rise- rate, rise-time and half-width of peaks) was done. Along with the absence of
any electrical activity, the both — single, randomly occurring low-amplitude action potentials and firing bursts of
action potentials similar to those observed in the ovarian horn area may be registered in the mid region of uterine
horn. Values of the given activity parameters exceed the values of such parameters in the ovarian horn area (up to
25%). Under these conditions, total isolation of the mid region of uterine horn leads to the inhibition of bursts and
generation of individual action potentials exceeding by the values parameters of action potentials observed in the
norm (84.77 3.1 pV and 46.19 £ 3.8 uV respectively). Isolation of the mid region did not affect the characteristics
of action potentials here.

Thus, the results indicate that the electrophysiological characteristics of the activity in the mid region of
uterine horn differ from the neighboring ovarian and cervical horn areas.

AHHOTalIl/ISI: I/ICCJ'Ie[[OBaHa CIIOHTaHHasA JJICKTPHUUICCKasd aKTUBHOCTb cpe)lHeﬁ 30HBI MATOYHOM prGBI KaK B
HOpME, TaKk U HOCJIIE H30JIAIUN OT HepBHKaJ’ILHOﬁ u OBapHaHLHOﬁ obxacreii. HpOBeI[eH aHaJIn3 OCHOBHBIX
XapaKTCPpUCTHUK aKTUBHOCTH ,Z[aHHOfI 30HbI (aMHJ‘II/ITy,Ha IIoTeHIaia I[eflCTBHH, CpCaHsAA CKOPOCTH HapacTaHUA
IMAKa, MPOJAOLKUTCIIBHOCTh HapacTaHHWs IIMKa, IMOJIOBUHA IHI/IpI/IHLI). B Cp€AHEM CEIrMCHTEC pora Hapsaay ¢
OTCYTCTBUCM Kako# Jmoo BHGKTpPI‘{eCKOP'I AKTHUBHOCTH MOT'YT Ha6J'IIOI[aTBC$[ KaK C€IWMHHUYHBIC, XaOTHYCCKH
BO3HUKAKOMNIMC HUBKOAMIUUIUTYAHBIC ITOTCHIIUAJIbL HeﬁCTBHH, TaK W CIrpynnupOBaHHBIC B BHAC BCIIBIIICK
AKTHBHOCTHU IIOTCHIMAJbI ﬂeﬁCTBHﬂ, HOJI[O6HBI€ Ha6J‘IIOZ[a€MLIM B OBapHaHBHOﬁ 30HE. 3HAUYCHHS napamMeTpoB
I[aHHOfI AKTUBHOCTU HNPCBOCXOAAT IO BEJIMYMHE 3HAYCHUA TAKOBBIX, 3apCTrUCTPUPOBAHHBIX U3 OBapHaHLHOﬁ 30HBI
(B mpenenax 25% nnst Beex mokasaterneit). [ToaHas M30MAIHS CPEAHETO JIOKYCa POTa B 3TUX YCIOBHUAX MPHUBOIUT
K IIO4aBJICHUIO BCIIBIIICK AaKTUBHOCTH U BOSHUKHOBCHHIO CIMHUYHBIX ITIOTCHIINAJIOB HeﬁCTBHﬂ, MMPEBbIMAOIIUX 10
CBOMM 3HAUEHMSIM [T0Ka3aTely OTEHIUAJIOB IeHCTBYU, Ha0Ito1aeMbIX B HOpMe (cooTBeTcTBeHHO 84.7743.1MkB
u 46.19+£3.8MkB). XapakTeprcTUKH HAOJI0aeMbIX B HOPME MOTCHIIHAIOB JCUCTBUS B CPEIHEM JIOKYCE pora
TOCJIC €T0 U30JIIUN HE TTPETEPIICBAIOT OIMPCACICHHBIX W3MEHEHUH.

Takum obpazom, MTOIy4YE€HHEIE pe3ynbTaThl CBUJETEILCTBYIOT 00 000CO0JICHHOCTH
ANEKTPOPU3NOIOTHYECKUX XAPAKTEPUCTHK MEHCMEKepHOI aKTUBHOCTH CPEAHETr0 CErMeHTa MaTOYHOM TpyOBI OT
aBTOMaTH3Ma MPUTPAHUYHEIX K HEMY OBapHaIbHON M IEPBUKAIHLHOMN 00MacTei.

Key words: uterine horn, ovarian area, mid region, bursting activity, action potential, activity parameter.

Knrouesvie cnosa: mamounas mpy6a, osapudiibHas o6ﬂacmb, Cpel)Hﬂ}l 30Hd, 6CnblIUKA AKMUBHOCMU,
nomeHyua ()eﬁcmsuﬂ, nokasameilb AKmueHoCmu.

IMocranoBka mpoOiaembl. B  OTHOmIEHMM  THepeMeXaloOmMXCs  CICAYIOIIMMH  IOCiHe  HHX
XapakTepa AaKTHBHOCTH [UIS LEHTPAJbHOTO JIOKyca  mepuojamMu mokos [15,27]. JlaHHBI aBTOMAaTH3M
MHOMETpPHUSI MaTOYHOW TpyObl, HAONIONAEMOr0 NpPU  SIBJISETCS CIIOHTAHHBIM MHOTEHHBIM  IIPOLECCOM,
SCTPAJbHOM IHUKJE, IOJy4eHBl MPOTHBOPEUYHMBHIE  KOHTPOJIUPYEMBIM  H3MEHEHHSAMH  MeMOpaHHOTO
JIaHHBIE. Bo3moxkHo, JlaHHast OCOOEHHOCTh  TOTEHIMAaJa KJIeTOK rmaakux mbrmi [11,29,31].
IJIaIKOMBIIIEYHOH TKaHU LIEHTPAIIbHON 30HBI POTa MPH CornacHo JETAIbHOMY
pasnIMuHBIX (ha3ax SCTPAIbHOIO IMKJIA BBIpAKAeTCA  BIEKTPO(U3HOIOTHUECKOMY aHANIU3y HelCMeKepHas
mo-pazHomy [7,16]. Tak wnM wWHaYe OTCYTCTBHE  aKTUBHOCTh MHOMETPUS HEOEPEMEHHOW  KPBICHI

CIHOHTAHHOM CKOOPJAVHUPOBAHHON AKTUBHOCTH NpHU
HOPMAIIbHBIX YCJIOBUSIX B JJAHHOW 30HE HE MCKIFOYAET
HaJIN4Hs OIPEJIENIEHHOT O B3aUMOJIEHCTBUS
MIOCJICTHETO C PUTMOTCHHBIMH KpaHUMHU 00JIaCTIMH
MaTO4YHOM TpyOsl. M3yueHHIo TaHHOTO BoIpoca a
TaKXKe XapakTepa JJIeKTPHYECKOW aKTUBHOCTH B
CpelHEM JIOKyCe pora M IOCBSIIEHa HACTOSIIAs
pabora.

AHanu3 nocjeaHuX MccjaenoBaHuid. OCHOBHas
(hyHKIMOHATIBHAS POJNb PENPOLYKTHBHOTO OpraHa
obecrieunBaeTcss U KOHTPOJIHMPYETCS KOHTPAKTypHOMH
JIeSITENbHOCTBIO INIaJKOMBIIIEUHOW TKaHU. [Ipu 3TOM,
JlaHHas MeXaHH4ecKass COKPATUMOCTb MHOMETpHS,
AQHAJIOTUYHO JPYIMM MBIIIEYHBIM TKaHSIM, TECHO
CONpsDKEHa C JJEKTPUUECKOM aKTHUBHOCTBIO Ha
KJIETOYHOM ypoBHE [9,24]. B cBsA3u CO CTONb BaXKHOU
POJBIO JJAHHOTO MPOIIECCca B JIMTEPATYPE MPUCTAIBHOE
BHUMAaHHE YIEeNAeTCS U3YyYCHHWI0O MEXaHH3MOB €ro
BO3HHKHOBEHHS.

[lelicmexepHas AKTUBHOCTb MHOMETPHUS
NpEJCTaBICHa B OCHOBHOM B BHJE NEPHOIMYCCKU
BO3HHMKAIOIINX BCHBIIIEK IMOTEHIHUAIOB JEHCTBHA,

[IPE/ICTABICHA B OMPEICIICHHBIX JOKAIbHBIX 00JIACTX.
B ornnume oT Tena MaTKu MOJO0HON CIIOCOOHOCTHIO
XapaKTepU3yIOTCsl OBapuaibHas W HPUTPaHUYHAS K
Telly MaTKH [I€PBUKAIbHAs 30HBI MATOYHON TPYObI
[7,19,23]. CpaBHUTENbHBIH aHAIN3 XapaKTEPUCTHUK
BCIBIIICK 3JICKTPUYECKON aKTHBHOCTH MHOMETPHS a
TaK)K€ COCTABJISIOIIMX WX MOTCHIMAJIOB JICHCTBUS

PUTMOTCHHBIX obnacrei BbISIBUII 3HAYUTCIIBHOC
IPEBOCXOACTBO 10 BCJIIMYUHC noxa3artejaen
AKTUBHOCTH, XapaKTCpU3yrommx CTCIICHb

BO30YXKIICHHSI OBApUAIBHOTO JIOKYCa MHOMETpPHUS II0
CPaBHEHHUIO C IIEPBUKAIBHOM 001acThio [1,2].

Ecin kaxabli eIUHWYHBIA CIAWK CcIocoOeH
co37aBaTb COKpAllEHWE MBI, TO YCTOHYMBAs
KOHTPAaKTypa OO0CCIICYMBACTCS JIMIIb BCIBIIIKAMHA
9JIEKTPUYECKON aKTUBHOCTH, BO3HUKAIOLIMMHU Ha
OCHOBe crenuduyecknx mneiicmexkepo [21,27].
CymiecTBOBaHNE JIOKATU3AIMH TIOCISIHUX SBIISETCS
BOKHBIM (PaKTOPOM, OMPEIEISIONIMM HAaIMpaBJICHHE
pacrpocTpaHeHUs BOJTHBI BO30YIUMOCTH B
MuoMeTpranbHOW TKaHU. IIpm sToM, Hammume Goxee
BBICOKOYACTOTHBIX MEHCMEKEPOB B OBapUAIILHON 30HE
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pora IO OTHOLICHUIO K LEPBUKAIBLHOMY JIOKYCY
obecrieuMBaeT  BO3HMKHOBEHHE  COKPaTHTEJILHOMN
BOJIHBI IMEHHO B JaHHOU o6actu [10,12,19,25].
CorylacHO BBIIICU3JIOKEHHOMY, BO3HHKHOBEHHE
ycToitunBoi KOHTPAKTYpPBI obecrieunBercs
CKOOPAMHHPOBAHHBIMU MEXAY COOOHM MOTEHIMAIaMHU
JOEWCTBHA, CIPYNIHPOBAaHHBIMH B BHAE BCIBIIIEK
aKTHBHOCTH. B TO ke BpeMs H3BECTHO TaKXke, UTO
MOCJTIETHIE BO3HUKAIOT Onaromaps CrenupuIecKuM
nerucMeKepaM, JIOKaIU30BaHHBIM B OBapUAJIBbHON U
HepBUKaIbHOMN obmacTsx pora [10,21,22,26].
Brijenenne HepenleHHBIX paHee YacTeii o0mei
npodaembl. Ha ceroguammuuii  geHb  ocraercs
CIOPHBIM ~ BOIIPOC ~ OTHOCHUTEIBHO  BO3MOYKHOCTH
CpEe/IHeT0 CerMEeHTa MaTOYHON TPYObl HEOEpPEMEHHBIX
KpbIC TEHEpHpOBaTh aBTOHOMHBIC IEHCMEKepHbIE
CHUTHAJIbI. IMokazaHo, 4TO MIPOIOTILHO
pacIpoCTpaHIONIAsACs KOHTPAKTypa HM30JIHMPOBAHHOMN
MaToOYHON TpyOBI CIIOCOOHA PACIPOCTPAHATHCS OT
OIHOTO KOHLIA pora K apyromy. OpnHako,
BO3HMKHOBEHHS  IOJOOHOTO  Ipomecca  MEXay
TJIaIKOMBIIIIEYHBIMHU KJIETKAMH CPETHET0 CETMETa pora

JIleBbIN
por T

TeJIO
MATKH

He Obuto obOHapyxkeno [7,19]. IlpuBenenHslit ¢axt
MOJET CBUJIETEIbCTBOBATH 00 OTCYTCTBUM B JaHHON
30HE pora NneicMeKepHbIX 00pa3oBaHuUi.

®opmyaupoBanue neieii crarbu. Mcxoms us
BBIIIEN3JI0)KEHHOTO BBI3BIBAET OIIPEAEICHHbIH HHTEpEC
MIpOBEICHNE CPaBHHUTEJILHOTO aHaiM3a
NEKTPO(YU3UOIOTHIECKUX XaPAKTEPUCTHK BCEX BBIIIE
YIIOMSHYTBIX 00J1acTeil B HOpMe.

N3no:xxenue ocHoBHOro MaTepuana. Pabota
BEITIOJTHEHA B YCIIOBHAX in Situ Ha caMKax KPBIC Maccon
200-250r. )KuBoTHBIE aHECTE3UPOBAINCH HEMOYTAIOM
(40-45 w™r/kr) BHYTPUOPIOMIMHHO. DKCIEPUMEHTHI
OBUTM OCTPBIMH M TIOCJE 3aBEpIICHHS PEruCTpanuy

KUBOTHbIC 3a0WBanuch. BCKphIBagach OproIIHAas
MONOCTH W OOHaXayucsi  KOpOyc  Markd ¢
pacloNOKEHHBIMH € JABYX CTOPOH MAaTOYHBIMH
Tpybamu. Marka JeHepBHpOBalach Iepepe3Koil

KOpEIIKOB HepBOB plexus hypogastricus, uterinus,
uterovaginalis. Perucrpanus aKTUBHOCTH
MPOBOJMIIACH OJHOBPEMEHHO C MOBEPXHOCTH Pa3HBIX
OTHENOB MaTKd — OBAapHAIBHOM, CpemHedl U
LIEpPBHUKATIHLHOM oOnacTteii teBoro pora (puc. 1).

1

Puc.1 Cxemamuueckoe uzobpasicenue mamounvix mpyo.
1,2,3 — coomeemcmeenno obracmu pecucmpayuu aKMUGHOCMU U3 08APUATLHO20, CPEOHE20 U YEPBUKATLHOO
0moenos 1esot MamouHol mpyovl,
a,6 — obnacmu nepepe3ox MamoyHou mpyoul.

CrnoHTaHHas DJJEKTpUYECKass aKTHBHOCTh U3
OIUCaHHBIX OTJIETIOB oprasa OTBOAMIIACH
OWMONIAPHBIMH ~ DJIEKTPOAAMH  (MEX3JIEKTPOJIHOE
paccTosiHHE COOTBETCTBOBAIO 2 MM). MckimodeHune
B3aMMOCBA3U MCKAY PUTMOTCHHBIMU obnacTaMu
OCYILECTBIISIACH ITyTEM NEepPepe3kn MaTOYHOTO pora B
cooTBeTcTByIomel obmactu (puc. 1). Ilocme cromb
PE3KOTr0 TPaBMHMPOBAHMS W HAPYLIEHUS LEIOCTHOCTH
TKaHM cTaOwin3alys aKTUBHOCTH, KakK IIPaBHIIO,
HaOmomanace 4epe3 5 — 10 MuH M TO3TOMY
NPOBOJWIICSL aHAJM3 TeX JIAHHBIX, KOTOpHIE OBLIH
3apEruCTPUPOBAHbl 110 HMCTEYCHWH 3TOrO BPEMEHH.
Ilocnenyromas peructpanus eme dYepes 15 MuH
MO03BOJIsIA TIPOCIIEKUBATh JalibHEHIIINEe BO3MOXKHBIE
M3MEHEHHsT B Iapamerpax,  OOYCIIOBJICHHbIE
NEPECTPOUKON MEXaHU3MOB PUTMOIEHE3a K YCIOBUAM
M30JISIIAN TTeHCMEKEePHOM 00JI1acTH.

AHanu3  pe3ysibTaroB  MPOBOJWICS  IIyTEM
OIpeZIeTIeHUs] 3HAYEHHH CIIEAYIONIMX IapaMeTpoB
CIIOHTaHHBIX ITOTEHIIMAJIOB JEHCTBUSA: aMIUIUTYAa (A),
cpenmHss ~ CKOpocTh  Hapactanus — mmka  (V),
MPOJIODKUTENLHOCTh HapacTaHWs  ITHKa (T)

(IPOROIDKNTENHHOCTh  YBEIWYEHUS  aMIUIUTYIbI
MOTEHIIMANa AEHCTBHUA 10 MAaKCUMAJIbHOTO 3HAYCHHUS),
MOJOBMHA  MHUPUHBI  (t)  (IPOJOIKUTETHHOCTD

(dbopMHpOBaHUs BEpXYIIKM NOTEHIMaNa JACHCTBUS,
COOTBETCTBYIOIICH BepXxHei MIOJIOBHHE ero
AMIUTUTYABI). Bce  oTMedeHHBIE — TOKazaTeNln
OMpENeNIANNCh IyTEM HX YCPEIHEHMs KakK B Ipejene
OJIHOTO HKCIEPUMEHTAa, TaK U BCEX HKCIEPUMEHTOB
JaHHOM cepun. Ha pucyHkax IpeacTaBICHBI
CYNEPIO3UINHU JIByX TUIHMYHBIX (OPM YCPEIHEHHBIX
MOTEHIMANIOB JIeHCTBHA. YCPEJHEHUE MOCIEIHHX
TaKXkKe IMPOBOAMIOCH KaK B Mpefenax Kaxkaoro
9KCIEPUMEHTAa, TaK M BCEX OJKCIIEPUMEHTOB JaHHON

CepHH.
CrionTaHHas QJICKTpHUYCCKas AKTUBHOCTH
perucTpmpoBajack Ha  §-KaHaJIbHOM  mpubope,

pa3paboTaHHOM B MHCTHTyTe (u3uosnoruu um. JI. A.
Op6emru HAH PA ngns oueHkH 53IeKTpUYecKOit
AKTUBHOCTH TIJIagKoM MycKynaTtypel [4]. B manHBIX

JKCHEPUMEHTAX IIPOBOJMIIACH OJTHOBpEMEHHAs
perucrpamus ¢ 3-ex  JIOKYCOB  HCCIJIEAyeMOn
cTpykTypbl. [IpnGopa TO3BOJSIET OCYLIECTBISATH
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JIOCTOBEPHYIO PETUCTPALMIO OTKIOHEHWH CUTHAJOB C
ammmuTtygoll ¢ Tounocteto <  0.01 wmxB.
KommyHukanus npudopa ¢ 9BM ocymectBisiiach ¢
WCII0JIb30BAHUEM USB nopra. IIporpamma,
obecrieunBaronias PEeTrUCTpaIuio CUTHAJIOB,
paspaboraHa ¢ MpUMEHEHUEM Iakera mporpamMm Lab
View. Ilocmexyromuii  CTaTUCTHYESCKHA  aHAIN3
3apETHCTPUPOBAHHBIX  CHTHAIOB  NPOBOAMICS  C
HCTIONB30BaHWeM MakeToB mporpamm  Origin-8.5 u
Sigma Plot 11.0. OmieHKa TOCTOBEPHOCTH W3MEHEHHS
MOYYCHHBIX JITaHHBIX OCYIIECTBIUIACH COTJIACHO t -
kpurepuro CTbIOICHTA.

Bce paboThl ¢ )KUBOTHBIMU OBLIM TIPOBEACHHI B
COOTBETCTBUU c NpaBUIIaMU «EBpomnerickoit
KOHBEHLIUM O 3aIlUTE >KUBOTHBIX, UCIOJIb3yEMBIX B
skcriepumenTax» (Jupexrusa 2010/63/EU).

CnoHraHHas JJIeKTpUYECKast AKTHBHOCTb
TJIAKOMBIIICYHOH TKaHH MHOMETpHUS B  HOpME
NPE/ICTaBICHA B BUJE NEPHOANYECKH BO3HHKAIOMINX
BCTIBIIIEK IOTEHIMATIOB ACHCTBUS B OBAPHAIBHOH M
LEPBUKAIBHON 30HAX MaTOYHBIX TPYO a TaKkkKe B Telle

I

MaTK{ ¥ HabJII0aeTCs HE TOJIBKO y OepeMEHHBIX, HO U
y HeOepeMEeHHBIX JKUBOTHBIX [18,27,20].
Hcnonk3yemast HaMu METO/MKA MO3BOJISUIA IPOBOIUTH
OJHOBPEMEHHYIO  PETHCTPAlMI0  aKTUBHOCTH U3
MOKa3aHHbIX Ha puc. | obxacTell MOTOYHOW TpPYOHI.
Ecnu B oBapuanbHON M LIEpBUKAJIBHOM JIOKyCax pora,
KaK IpaBHJIO, B HOPME HAOIIOAANICS ONMCAHHBIN BBIIIEC
aBTOMATH3M C OTIMYAIOLNIMMHUCA Jpyr OT Jpyra
xapaktepuctukamu [2,13,17], To B OTHOIIEHWUH
CpelHETO OTAENa MAaTOYHOW TpyOBI TNpeicTaBiIeHa
HECKOJIPKO WHas KapTHHa aKTUBHOCTH. Hapsnmy c
OTCYTCTBHUEM aKTHBHOCTH B JaHHO# 30HE B 30-35%
CJIy4aeB U3 YHCJIa BCEX NMPOBEICHHBIX SKCIEPHUMEHTOB
Ha0JI0jaeTCcsl aKTUBHOCTD B BUJIE Pa3psiioB BCIBIIIEK
(moo0HBIE ciIydaW SKCIIEPUMEHTOB B JlAJIbHEHIEM
Oynem OTHOCUTb K “BapuaHTy A”) a Takxe (B 20-25%
CllydaeB) BO3MOXHO pPETHCTPUPOBATh EAMHUYHBIE
HU3KOAMIUIUTY THbIC MTOTEHINAIIBI JIeUCTBHSA
(oTHOCAImMECS K MAaHHBIM CIydasM 3KCIICPUMEHTHI
OyzneM nmpuHUMATH 3a “BapuaHT b”) (puc.2).

II

e

"papHaHT A" " ” .‘H M
2 e

"BapHaHT

e S R SN

> Pt Y |,

0.6 cex

Puc.2 Cnonmannas snexmpuveckas akmusHoCmMb pa3nvlx ooaacmeti Muomempus mamounozco poea. I. 1,3 —
COOMBEMCMBEHHO 08APUATIbHAS U YEPBUKANbHASL 001acmuU, npedcmagientvle Ha puc.l. 2 —cpedusist oonacmo.:
“gapuanm A" — uepedylowuecs scnviiuky akmusHocmu, 2 “eapuanm b — eounuunvie nomenyuanbl 0eicmaeus.
1. Pasgepuymoie popmul axmusnocmu npedcmagieHHvix ciesa coomgemcgyouux oonacmeu. N=20

U3yueHue BO3JICHCTBUS pHUTMOreHe3a
NPUTPaHUYHBIX K CPEJHEMY CETMEHTY pora oOsacteit
NPOBOJAMIIOCH ITyTE€M IOCTYNEHYaTOT0 OTCEYCHUS
MaTo4YHOI TpyOBI B ONpeeNeHHbIX 30HaX (puc.1 a,0).

JAnst  HarmsigHOCTH  BCE  pe3yibTaTel  OynyT
MPEJ/ICTABJICHBI B IPOLEHTHOM COOTHOIICHUH K HOPME.

Ha puc.3 mnokasaH  cpaBHUTENBHBIM  aHamu3
XapaKTEepUCTUK MOTEHIMAJIOB JEHCTBUS BCIBIIIEK
CPEIHEro CerMeHTa pora Mo OTHOLIEHHIO K TaKOBBIM
OBapHUaIbHON 30HBI.
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Puc.3 IIpoyenmnoe coomnouenue noxazamenei NOMeHYUani08 0eliucmsus cpeoHetl 30Hbl MamoyHou mpyouvl no
OMHOWEHUIO K 08apuaibHoU obnacmu 6 Hopme (npunumaemcs 3a 100%). Cnpasa — nanoosicenue opye Ha opyea
VCPEOHEHHBIX YOPM NOMEHYUAN08 OeCMBUsL 08APUALLHOU 001ACmU (CRAOWHOU KOHMYP) U CPeOHell 30Hbl
(moueunwiii konmyp). N =20.

CornacHo MOJTY4EeHHBIM HaMH paHee
pe3yibpTaTaM, OBapHalbHas 30Ha pora cpend BeCeX
PUTMOTEHHBIX 00JacTeil MHOMETPHS XapaKTepru3yeTcs
HaJIUIUEM BBICOKOAMIUIHTY THBIX OBICTPBIX
MoTeHIMaoB aAeicTeus [2,13,17]. Bmecte ¢ Tem, kak
BUIHO W3 PUCYHKa, a Takke Taba.l B OCHOBHOM Bce

HapacTaHusl MUKa U MPOAOKUTEIHLHOCTh HapacTaHUs
IMKa COOTBETCTBEHHO — Ha 22%, P<0.05; monoBuHA
mupuHbl - Ha 29%, P<0.05). IlpencraBneHnble Ha
pUCYHKE CIpaBa HaJOXKEHHBIE JApyr Ha Jpyra
eIMHUYHBIC B Pa3BEPHYTOM BHIE THIIMYHBIC (OPMEI
MMOTEHLUAJIOB ICHCTBMS BCIBIIEK 00cuX oObjacTeit

XapaKTepI/ICTI/IKI/I BCIIBINICK AKTHUBHOCTHU cpez[Hero CBI/I[[CTCJ'II)CTByIOT 0 OIIUCAHHBIX U3MEHEHUAX
JIOKYyCa HECKOJIbKO MMPEBBIMIAIOT TAKOBBIC OBapI/IaHI)HOf/'I [apaMeTPOB AKTUBHOCTH.
obnactu (amrmmryga — Ha 23%, P<0.01; ckopocth
Tabnuma 1
IMoka3aTe/ I CHOHTAHHBIX NOTEHIIHAJIOB JEHCTBHS PA3JIHYHBIX OTI€J0B MATOYHOI TPYOBI
ObmacTu Ammmryna Cpennsisi CKOpoCTb ITonoBuna
peTUCTpaiy 1 [pomomkuTeTEHOCTD
[IOTEHLMAJIOB HapacTaHusI mpusi (t),
KOJIMYECTBO N HapacTtauws mika(T/2), cex
nericteust (A), MKB maka(V), MkB/cex CeK
AKCTIEPUMEHTOB, N
OBapuasibHast
0071aCTh, 103.18 £8.01 2100.43 +£198.30 0.05+0.00 0.04 +0,00
n=20
Cpemmss Bap;‘aHT 126.9+7.50 258353 +79.00 0.07 £ 0.00 0.05 +0.00
00J1aCTBh, Bapra
n=20 pB 46.19+3.80 705.65 +65.20 0.07+0.00 0.06+0.00
W3ydenue  BIWSHHUS ~ NPUTPAHMYHBIX K  TCHIACHIMS K YMCHBIICHUIO BEIUYMH AMIUIATYIBI U
CpeOHEeMy  CEerMEHTYy 30H MHOMETPHS HAaMH  CpPEeIHCH CKOPOCTH HapacTaHWs IHKa ITOTEHIIHaIa

MPOBOIMIIOCH TPU OTAEICHUH HMCXOMHO OT JaHHOTO
JoKyca 0oJyiee AUCTANbHO PACIOI0XEHHOTO OT HEro
HepBUKaNbHOTO oTAena (puc. 1, 6). JlanHast mocTaHOBKa
SKCIEpUMEHTa OblIa MPUMEHEHa U A “‘BapuaHTa A”,
n s “Bapmanra b”. Kak BumHo 3 puc.4, |, npu
OTCEYEHUH LIEPBUKAIBHOIO OTAENa OT CPEeJHEH 30HEI
MaToOyHOi TpyOBl HAOIIONANACh JIMIIB HEOOJIbIIAS

JIEACTBUS BCIIBIINIEK aKTUBHOCTH (COOTBETCTBEHHO J0O
87.17% P<0.05 u 90% P<0.05 ) (“Bapmant A”). B

OTHOILICHUU CIWHHUYHBIX IIOTCHIIHMAJIOB HeﬁCTBHH
cpenaero jokyca (puc.4, II) (“Bapmant B”)
OTMEYaJIiCh JIVIIb HeOoJpIIne N3MEHEHHMS

MoKasaTejiedl MOTEHIMANOB AeHCTBUS (B mpejenax
pasbdpoca).
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Puc.4 |.Ilpoyenmrnoe coomuowenue nokasamenet NOMeHYUAL08 OeliCMEUs 8CnvluleK cpedHell obnacmu
mMamoyHot mpyoul nocie nepepesku ‘6" (puc.1) (“eapuanm A”’) no omHoueHu0 K 3HAYEHUAM 00 nepepesKu
(npunumaromes 3a — 100%). 1. Ilpoyenmnoe coomnowenue nokazameneii eOUHUYHIX NOMEHYUATIO8 OCLICMEUSL
cpednetl obracmu nocie nepepesku ‘6" (puc.1 ) (“eapuanm B’’) no omHouenuio Kk 3HAUEHUsIM 00 nepepesKu
(npunumaemcs 3a 100%). N=20. Cnpasa — Hanodxcenus Opye Ha 0pyea ycpeoHeHHbIX (popMm NOMEHYUANI08
Oelicmsusi cpedHnetl 30Hbl 00 nepepesKu (CRIOUHOU KOHMYP) 1 nocie nepepesxu (moueynwiil konmyp). n=20.

B creayrouen cepuu SKCIEPUMEHTOB
MPOBOAMIIACH TIOJHAS M30JIALUS CPEIHEr0 CErMeHTa
MyTeM TIOCIEAYIOMIEr0 OTCEUCHHUS OT JAaHHON 30HBI
MPOKCUMAJIbHO K HEH pacojioKeHHOH OBapuajbHOU
obnactu. B skcnepuMenrtax “Bapuanta A” cpa3sy ke
OTMEYAJOCh WCYC3HOBEHHE paHee HAOII0IaeMBbIX
BCIIBIIIEK AKTUBHOCTM W MO HCTEYEHUH 5 MHUH. B
CpelHEM CETMEHTE MUOMETPHS POTa CTaJIH MOSBIIATHCS
OTHOCUTEIILHO PHUTMUYHBIE  BBICOKOAMIUIMTYIHbBIE

MOTEHIIMAJIBI JIEUCTBUS. BMecTe ¢ TeM B aHaIOrMYHOMN
CepHUH IKCIIEPUMEHTOB “BapuaHTa b’ Habro1aeMbie B
HOpME  E€QUHHMYHBIE, XAOTUYHO  BO3HHUKAIOILHE
MOTeHIMANbl  JieiicTBust  (puc.2, 2) mpu IMOJHOH
M30JISIUH CPEIHEro JIOKYCa MOYTH HE U3MEHSUIN CBOUX
XapaKTePUCTHK, JIMIIb HECKOJKO BO3pacia BeJUYMHA
aMIUTUTYABI TOTeHIMAan0B neiicteus (Ha 10% P<0.05)
(puc.5).
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Puc. 5 Ilpoyenmnoe coomnouenue nokazamenel NOmeHyuanioe oeticmaus cpeouell 3onul (“eéapuanm B”) nocae
nepepesxu “a’ (puc.1) no omumowenuio Kk 3HaveHuam nocie nepepesxku “6” (puc.l) (npunumaemcs 3a 100%).
Cnpasa — nanooicenue opye Ha Opyaa yCPeOHEeHHbIX POPM NOMEHYUANI08 OeUCMEUsT CPEeOHell 30HbL NOCe
nepepesku “6” (cniowHou kowmyp) u nocie nepepesxku “a’ (moueunwiii konmyp). n=20.

BbiBoabl M3 JaHHOIO MCCJICJOBAHUS M
nepcnekTuBbl. TakuM 00pa3oM, B OCHOBHOM
W3MECHEHHE aKTHUBHOCTH CpPEIHEr0 CEeTrMEHTa pora
HaOJromaeTcss B AKCIEpUMEHTaX ‘“‘BapuaHTa A” mpHu
M30JLIIMH JIAHOTO JIOKyCa OT OBapHallbHOM oOusacTw,
ABJSTIOLIEHCS, Kak OTMEYEHO BBIIIE, OCHOBHOM
PUTMOTE€HHON 30HOW MUOMETPHUSL.

Habnrogaemple HaMM BCIIBIIIKM aKTHBHOCTH B
CpeIHEM CerMeHTe, CKOpee BCEro, 00ecrednBaroTCs
BOJIHOM BO30YXKJEHUsI W3 OBapHAlbHON 30HBI pora.
IloxasanHass jmocrtaToyHO OonbIasi pa3HMIA B
BEIMYMHAX XapaKTEPUCTHK BCIBIIIEK AKTUBHOCTH
CpemHel 30HBl 10 OTHOIICHHIO K TAaKOBBIM
OBapHAJILHOM  o0ylacTH a  TaKkke  IOSIBJICHUE
BBICOKOAMIUIUTY/IHBIX MTOTEHIMANIOB JCUCTBHS MOCIE
M30JSIIMM  OT OBAapUAJIbHOTO JIOKYCa, BO3MOJXKHO,
CBSI3aHBI C (DU3HOJIOTHUECKHMH YCJIOBHSMH, TPH
KOTOPBIX ~PETHCTPUPYETCS] aKTHBHOCTH (“BapHaHT
A”).Tak win uWHaue, IOKa3aHHOE HaMH BIHSIHUE
OKpYXAIOIIMX CpeJHHA CEerMeHT pora oOmacrei
MHOMETpPUS Ha €ro JJeKTPUYECKYyI0 aKTUBHOCTh
MIPOSIBIJIOCH JIMIIH B OKCIIEpUMEHTaX “BapuaHTa A”.

Panee ObuT0 mOKa3zaHO, YTO B HEOEPEeMEHHOU
MaTKe B HOpPME pacHpocTpaHeHHe Bo30ykIaromieit
BOJHBI B MaTrOYHOM pOre B CBf3M CO cia0oi
SIEKTPUUECKON CBA3BIO MEXKIY KIETKAMH OXBAThIBAET
JUIIb MPOTSHDKEHHOCTh B HECKOJIBKO MUJLIUMETPOB
[14,15,23]. U mno3TOoMy, Kak MpPaBHJIO, BCIBIIIKH
AKTHBHOCTH B 9THX YCJIOBHSX HAOJIOJIAIOTCS TOJIBKO B
PUTMOTEHHBIX KpafHMX 30HaX MAaTOYHOTO pOTa.
Bwmecte ¢ TeM y KpbIC TIpH 3CTPAIIEHOM IMKIIE HapSALy
C  HaTUYMEeM  JJEKTPHUECKOW  aKTUBHOCTH B
OBapHANBFHONH 30HE HAONIOJAJICS PUTMOTEHE3 H B

cepeaune pora [30]. Bonee Toro, 610Kana aKTHBHOCTH
B HICXOJHO PUTMOTEHHOM OBapHaJIbHOM 00IaCTH B 3THX
K€ YCJIOBHSIX HE BJIMsJIA HAa JaHHBIN npouecc [16].

B pabore Hamm mOKazaHa BO3MOXHOCTP
BO3HUKHOBEHHUS y HEOCPEMEHHBIX KpBIC BCITBIIICK
AKTUBHOCTH HapsIy C OBapHAILHOW 30HOI TakXke U B
cpemHeM cerMeHTe pora («BapuaHT Ay). Hapspy c
STUMU JIaHHBIMU B HECKOJIbKO MEHBIIIEM MPOIEHTHOM
COOTHOILICHUH K OIIMCAHHBIM BbIIIE pe3yibratam (20-
25% ciydaeB) B CpeIHEM JIOKyC€ MHUOMETPHS
HaOJII01aTHUCh Xa0THYECKH BO3HUKAIOIINE
MUKOTIOJOOHBIE TTOTEHIIUAJBI, KOTOPBIE MOCIE TOTHON
M30JBIOUM  JAaHHOW  30HBI  pora  MPOIOJDKAIN
PETHUCTPUPOBATHCA U, KaK IPABIIIO, O3 CYIIeCTBEHHBIX
M3MEHCHHI XapaKTePHUCTHUK.

OmHako COBEpIIEHHO JApyras peakius Ha
M30JBILUI0 CpeIHeH 30HBI pora ObUIa OTMEYEHA MpHU
“BapuaHTe A”: cpa3y ke mocie Iepepe3ku (puc.l, a)
perucTpUpyeMbie BCIBIIIKH aKTUBHOCTH HCUE3AIOT U
MHUHYT depe3 S5 Habmogaercs
€IMHUYHBIX MOTEHUHANOB JeicTBus. MHTEepeceH TOT
(dakT, YTO EAMHUYHBIC MOTCHIMAIBl JCUCTBUS B
BCIIBIIIIKaX aKTUBHOCTHU, PETUCTPUPYEMBIX U3 CPEIHEH
30HBI /10 €€ U30JMLUU [PEBOCXOJAT TaKOBBIE,
HaOmomaeMple B HOpPME B OBapHaIbHON 30HE.
IMomoOHast TeHACHIUS HAOIOANACh U UL 3HAYCHUN
aMIUIMTY/l BHOBb BO3HMKIIMX MOTEHUUAIOB NEHCTBUS
110 CPAaBHEHUIO C BEJIMUMHAMHU aMIUIUTY I IOTEHLUAIOB
JIEHCTBUS, HAOIIOJaEMBIX B CpeIHEH 30HE KaK B HOPME,
TaKk ¥ TOCJIe M30JSIHMU JaHHOTO CPEIHEr0 CerMeHTa
MaTO4HO# TpyOsI (Tab11.2).

BO3MKHOBCHHC
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Tabiuma 2
Iloka3aTenn aKTHBHOCTH cpeHell 30HbI MATOYHOH TPyOBI
AwmrumiTyna CpemHsist CKOpOCTb IIpoaomxuTensHOCTD
yenous TIOTEHIUAJIOB HapacTanus maka(V), HapacTaHWs Tonosina
peructpatn Jeiicteus (A), MkB MKB/cex mka(T/2), cex umpuHBI(D), cex
Bapuant A
niepepeska 11 84.77+3.10 1571.76 = 56.90 0.06+0.00 0.05+0.00
n=20
Bapuant b
HOpMa 46.19+3.80 705.65 + 65.20 0.07+0.00 0.06 +0.00
n=20
Bapuant b
nepepeska I1 48.06 +£3.10 680.44 +56.90 0.07+0.00 0.07+0.00
n=20
JlocTOBEPHOCTD - (1- (1- (2- .
| 02 (@3] 03 | @D [ @ | G| i | 5 | @I | @D | @I | ()

IIpumeuanue. B cTpoke «/[0CTOBEPHOCTh pa3nvuMs» IPUBEACHBI YPOBHU 3HAYUMOCTEH OTJIMYHUS CPEAHMX
3HAa4YEHHH COOTBETCTBYIOILMX MOKa3aTenel 1yt BapuanTa A nepepeska II u Bapuant B nopma (1-2), Bapuanra b
HopMa 1 BapuanTa b nepepeska II (2-3) u Bapuanra A nepepeska II u Bapnanra b nepepeska (1-3) *P<0.05

Bo3MoxHO, 9KCIIepUMEHTaJIbHBIC JKHBOTHEIC,
OTHOCSIIMECS K “BapuaHTy A” HaxoIWIHCh B
SCTPANBEHOM IUKIIE M BEICOKHE 3HAYCHUS TIOTCHIIAAIOB
JIEHCTBUSL CBA3aHBI C BO3ACHUCTBHEM OIIPEICIICHHBIX
TOPMOHOB, BO30Y)KIArOIINX MUOMETPUH u
00eCTeYnBaOIUX PeaTH3alUI0 3CTPATIBHOTO IHKJIA
MyTeM BO3HUKHOBEHHUS EIUHMYHBIX KOHTPAKTYyp Ha
OCHOBE BBICOKOAMIUIUTYIHBIX ITOTEHIINAIOB ACHCTBHS
[21]. [aHHas peakiius SIEKTPHYCCKOH aAKTHBHOCTH
MHOMETPHS B 9THX yCIOBUAX, KAK HAM Ka)KETCSI, MOXKET
OBITh  CpaBHHMa C  aKTHBallUeW  JIATCHTHBIX
MeHCMEKepOB TIaAKOMBIIICYHOW TKAHA MOYETOYHHUKOB
B OKCTPEMAaJbHBIX YCIOBUSAX M OOecreueHUs
MPOBOAUMOCTH MPH MATOJIOTHYECKUX YCIOBUSX [3,28].
Perucrpupyemple HaMU XaOTHYSCKH BO3ZHUKAIOIINE
MOTEHIMAJIbl JIEHCTBUS B CpEIHEH 30HE pora B HOpME
(“Bapuant B”’), BO3MOXHO, CBsI3aHBI ¢ HEOOJBIIUMU
W3MEHEHHUSAMH YPOBHA MEMOPaHHOro IOTEHIHaa
MOKOS KOTOpBIE CIIOCOOCTBYIOT HEKOH BapHaluu
BO30YAMMOCTH TJIaJAKOMBIIICUHOW TKaHHU MHOMETPHS
[5,21].

Tak wiM wWHade, TpPUBEACHHBIC PE3YIbTATHI
CBUJICTEILCTBYIOT 00 OIpeeIeHHOH 000Cc00IeHHOCTH
3MEeKTPOHUZNOTOTHUECKUX XapaKTEPUCTHK
MHUOMETPUS CPEAHEr0 CErMEHTa pora o CpaBHEHUIO C
TAKOBBIMH KpaHHX oOJacTeii opraHa, KoTopas
NpoSBISIeTCs Ul 0o0ecIieueHHs] 3CTPAIBbHOTO IMKIIa
XKHUBOTHBIX. OJHAKO, YTBEP)KICHHE NAHHBIX TE3HCOB
TpeOyeT NadbHEHIINX TIIATEIBHBIX MCCIEJOBAaHUI Ha
Pa3IUYHBIX KCIIEPUMEHTAIHHBIX YPOBHSAX.
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POJIb T'NINEPKAITHUYECKOT'O CTUMYVYJIA B OITUMU3AIONU PABOYET'O T'NMIIEPITHOD
IPU MBIIIEYHOW TPEHUPOBKE

Summary. Theoretical and practical aspects of the mechanisms of regulation of breathing in muscular

activity.

AHHOTa].[l/Iﬂ. TCOpeTI/I‘IeCKI/Ie 1 NPAKTUYCCKUE ACIICKThI MEXaHU3MOB PEryIsiUU AbIXaHUs IIPHU MBIIICYHON

ACATCIbHOCTH.

Key words: regulation of breathing, muscular work, ventilatory response, the hypercapnic stimulus,
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Cmumy, cuneprnHos.

[Tocnenaue MOCTMKEHUS B TPEACTABICHUSAX O
MeXaHU3MaX pPEryNSIUH [bIXaHHWS TPH MBIIICYHON
JEITENLHOCTH 3aKII0YaloTCs B TOM, YTO OCHOBHOE
BHUMAaHHE YIEISETCS CIOKHOMY B3aUMOACUCTBHUIO
Pa3IMIHBIX CTUMYJIOB M YPOBHEH PEeTyIISAIINN JbIXaHUS
[1, 4]. Oanako BOIpoOC 0 B3aUMOAECHCTBUU Pa3IMUHbIX
MEXaHU3MOB, ONpeAesIOIUX aJIEKBaTHOCTh
BEHTUJISIIIY TIPHU MBIIIEYHOHN JEATEIBHOCTH C TIO3UIIUN
TEOpUU PETYIMPOBAHUS MOXXHO CBECTH B TpH
OCHOBHBIX MPHHIINIA: PETYJAIHAH TI0 OTKJIOHEHHIO,
BO3MYIICHHIO ¥ TporHo3upoBanuto [2, 3]. Bce
YKa3aHHbIE MEXaHH3MbI 00ECTIEUNBAIOT COOTBETCTBHE
JIETOYHON BEHTWIALIUMA XapakTepy W MOIIHOCTH
BBINIOJIHSAEMOW Harpy3ku. B To ke Bpems ydactue
KOHKPETHBIX MEXaHU3MOB B PETrYJISILIUM JbIXaHUs IPU
MBIIICYHOH  paboTe  ompenensercs, BO-NEPBEIX,
BO3ACUCTBHEM CHENU(DUICCKHUX JUIS PA3INIHBIX BUIOB
JIeITENIbBHOCTH ~ PETyJISITOPOB,  KOTOpPbIE  MOXHO
MPUYUCIATE K JIBYM  OCHOBHBIM  TpyIIam:
XEMOPEIEITOPHBIM 38101 FOMEOCTAaTYECKUM

(Bo3meiicTBUE TYMOpPaNIbHBIX (PAaKTOPOB - aBTOHOMHBII
ypoBeHb P/l 1 HEHPOTEHHBIM).

Heas Hamero wuccieqOBaHUS - HU3yYCHHE
MOTPeOHOCTEH MEXaHW3MOB PETYILAIUH BIXaHUS TPU
MBIIIEYHON IEATSITFHOCTH B CBSI3M C aJanTalluei K Hel
OpraHu3Ma YeIOBEKa U YCTAHOBJICHUE Ha STOW OCHOBE
HOBBIX KPUTEpUEB JSTOH aJaNTUPOBAHHOCTU IO
ITOKa3aTeIsIM BEHTHIJIATOPHBIX peaxiuii Ha
(u3Hueckre Harpy3KHy.

Bonpoc o mMexaHM3Max ONTHMH3AaLUU PabOdero
THIIEPITHO? TECHO CBs3aH C MOHWMAHHEM OCHOBHBIX
CTHMYJIOB, OIIPEIEIIAIONINX YPOBEHb BEHTUIISIIUN TIPH
MBIIIEYHBIX ~HArpy3kax. BpIgensior 1Ba Takux
MEXaHU3Ma: XEMOPELENTOPHbIH U HEWPOrEeHHBIN.
ITockonbKy TIJIaBHBIM CTHUMYJIOM XEMOPELENTOPHOI
MpUPOJBl  sBJIsIETCS Tunepkanuuueckuid [1, 3, 4],
paccMOTpuM, Kak MEHSETCSl €ro poib B OpraHU3aluu
paboyero THIEPIHOD B CBA3M C ajanrtanueil K
HaTPSHKCHHBIM (PU3NYECKAM Harpy3KaMm.

Jna ananuza ObUT MPEUIOKEH CIEAYIOMHN IBa
METOJMYECKUN MOAXOJ: OLEHEHAa YCTOMYUMBOCTH K
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MaKCHUMaJbHOMY THIEPKANHUYECKOMY CABUTY U
YpOBEHb WHIUBUAYATIbHON BEHTUJISITOPHOM
gyBcTBUTEIbHOCTH K CO2 'y  CHOPTCMEHOB,

HAXOIAIIMXCS HAa Pa3IMYHBIX 3Tamax aJanTalud K
(u3MUecKUM Harpy3Kam.

HccnenoBanus nposeneHsl Ha 36 tuioBuax u 27
JerkoatieTax-0eryHax (o0miee 9nuciio uccieT0BaHui —
169). IlpencraBneHnblie B TabiHIle TaHHBIE TO3BOJISIOT
3aKJIFOYUTh, YTO BRICOKOKBATH(UIINPOBAHHEIE TIOBITHI
obmamaror Gonee Huszkorn BUYCO; (1,64+0,10
T/MHH*MM pPT .CT.), YeM MEHEe MOJATOTOBJICHHBIC
wioBIsl  (2,4340,28 nm/mur*MM pr .cT.). I[Ipmuem
nokazatesb BUCO, y Oomee aganTHpOBaHHBIX

IUIOBI[OB HUJKE MOKAa3aTeNieH Ui OOBIYHBIX 3J0POBBIX
monen [1, 2]. OTMeueHa TEHACHIUS K CHUIKEHUIO
BUCO,; y mioBLHOB-CTaliepoB IO CPAaBHEHUIO C
MJIOBIIAMU-CIIPUHTEPAMHU.

HccnenoBanus IIoKasaju, 4qTo
BLICOKOKBaJ'II/I(l)I/IIII/IpOBaHHLIe IIJIOBIIbI boiee
yCTOI;'I‘IHBLI K TIEPEHECEHUTO MaKCHUMAaJIBHOT'O

runepkamandeckoro capura (71,72+0,52 MM pT.cT.),
4YeM MeHee IMoAroToBleHHbIe (68,28+1,22 MM pT.CT.).
[TnoBIBI-CTAliepbl OoJiee YCTOWYHMBEI K THICPKAITHHH,
YeM IUIOBLBI-CIIPUHTEPHl. AHAJOTHYHBIE JTaHHBIC
TIOJTyYCHEI B TPyIIIie OETyHOB.

Tabuuma 1

Iloka3zaTenn BeHTl/IJIﬂTOpHOﬁ YYBCTBUTEJIBbHOCTH K CO2 1 MaKCHMAJILHOTO THIEPKAMHUYIECKOro CIBUra 'y
IJIOBIIOB M JICTKOATJIETOB pe3.rm'1H0ii CTCICHHU MOJATOTOBJCHHOCTH

Tlokazarenu
Crierpanmsanus Keanmugukarmst PACOzmax S 7/muH t
MM PT.CT. MM PT.CT. MHUH.
MC (n=10) 71,22+0,52 1,64+0,10 5,65+0,43
KMC (n=12) 71,30+0,60 1,86+0,13 6,04+0,18
[TnaBanue (n=36) I-1l (n=14) 68,28+1,22 * 2,434+0,28* 5,89+0,20
Cnpunreps! (n=20) 68,46+0,83 2,36+0,12 5,75+£0,22
Cratiepsl (n=16) 72,47+0,73* 1,60+0,07* 6,03+0,22
MC, KMC, | (n=12) 75,59+1,06 1,634+0,10 5,83+0,23
Jlerkas aTneruka 11- 111 (n=15) 67,32+1,67* 2,434+0,13* 5,70+0,23
(n=27) Crpunrepsl (n=14) 65,70+1,29 2,45+0,13 5,60+0,24
Cratiepsl (n=13) 73,9440,64* 1,67+0,12* 5,50+0,22
IIpumedanue: * - pa3nuuus CTaTUCTUYECKU HOCTOBepHEI pu P <0,05
Takum oOpa3om, JTroau, Ooee aganTupoBaHHEIE K 2. Barun E.JO. CucremMnble MeXaHHU3MBI

HaNpsOKEHHOH  MBIIICYHON — JIEATeNIbHOCTH, HMMEIOT
oonee Hm3Kyr0o BUCO, U OONBIIYIO YCTOHYHUBOCTH K
THIICpKAIIHAN, YeM MeHee ajantupoBaHHble. OHAKO
SBIISICTCA JIM 9TO CIEACTBHEM OTOOpa WM afanTaluu
XEMOPELENTOPHOIO ammapara K pabounm
THIEPKAITHUYECKIM C/IBUTaM, TPYAHO
muddepeHnUpoBaTh, TakXKe KaK B HCCIIEIOBAaHMIX
BOJI0J1a30B, HBIPSJIHIIIMKOB U CIIOPTCMEHOB [2, 3].

BoiBoabl. Takum obpazom, bosee
aJlalTUPOBAaHHbIE K (U3MYECKUM Harpy3KaM JIOJIU
uMmeror Oomee Hu3kyro BUCO, wu  Oombmryro
YCTOWYNBOCTD K MaKCHMaJIbHOMY
THIIEPKAITHIYECKOMY C/IBUTY.
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ITGB3 GENE POLYMORPHISM AND ITS RELATION TO PLATELET PHASE OF HEMOSTASIS
ACTIVITY IN PATIENTS WITH CORONARY ARTERY DISEASE COMBINED WITH TYPE 2
DIABETES

Summary. One of the urgent problems of modern health care is the elucidation of the molecular-genetic basis
of the development of cardiovascular diseases. One of the effective approach to studying the role of genetic
mechanisms of pathogenesis is associated with the selection of genes that have the greatest contribution to the
regulation of primary hemostasis, ensuring the adequacy of the platelet response. The GP I1b/llla receptor is the
major platelet receptor whose molecular defects can lead to platelet hyperaggregation. The ITGB3 gene (GPIlla)
encodes a protein component of the platelet fibrinogen receptor, which provides the interaction of platelets with
blood plasma fibrinogen, resulting in platelet aggregation and thrombus formation. The main goal of the study is
to assess platelet aggregation activity in patients with various forms of coronary artery disease in combination with
type 2 diabetes and different polymorphism of ITGB3 gene.

Key words: platelets, gene polymorphism, thrombus, diabetes, aggregation.

Introduction. In recent years, genetic risk factors
for coronary artery disease (CAD) have been
extensively studied in connection with the development
of molecular genetics methods. The main area of
genetic research is the study of associations of
candidate genes with the risk of developing the disease.
First of all, these are genes whose products are operated
in the blood coagulation system or affect the
physiology of the vessel wall. The development of
CAD are based on two main processes - atherosclerosis
and thrombosis [7]. Attention should be paid to the fact
that atherosclerotic vascular changes are more typical
for the elderly. In young patients the greater
contribution to the formation of pathology is made by
disorders in the coagulation system that lead to
increased thrombus formation [5]. Based on the above,
it should be emphasized that the polymorphism of
genes of the hemostasis system plays an essential role
in the etiology of CAD. Detection of genetic markers
of thrombophilic conditions can significantly increase
the possibility of adequate pathogenetic treatment and
prevention of acute circulatory disorders, especially in
young working age, which is important for medical and
social matter.

The study of the genetic aspects of thrombosis
testifies to the prevalence of the latter in people with
"unfavorable" alleles of proteins participating in the
hemostatic cascade [4].

Platelet glycoprotein receptors play a significant
role in platelet adhesion and aggregation during
thrombus formation, allowing them to be considered as
candidate genes for association with acute coronary
syndrome and other cardiovascular diseases. Thus, the
polymorphism of the genes that regulate the expression

or activity of these receptors can influence the course
and consequences of any disease that is involved in the
pathogenesis of the hemostasis system. According to
M.J. Quinn, E.J. Topol [9 - 11], the contribution of
genetic factors to the variability of platelet reactivity is
about 30%. In O'Donnell et al. [2] has shown that
hereditary factors make significant adjustments (20-
30%) in the state of platelet aggregation, while the
proportion of different clinical parameters account for
from 4 to 7%.

The most important feature in platelet activation is
the modification of the I1b/I1la membrane glycoprotein
complex. As a result of conformational changes, the
complex acquires the ability to bind fibrinogen, thereby
creating bridges between activated platelets. This
results in the aggregation of blood platelets, which ends
in the formation in the area of the vascular wall of the
platelet thrombus.

The GP Illb/llla receptor is the major platelet
receptor whose molecular defects can lead to platelet
hyperaggregation. The complex is expressed by
platelets, and the main ligand is fibrinogen. The
complex consists of two subunits that are covalently
interconnected. Subunits Ilb and Illa are encoded by
different genes located close to each other on the 17th
chromosome. The ITGB3 gene (GPIlla) encodes a
protein component of the platelet fibrinogen receptor.
This receptor provides the interaction of platelets with
blood plasma fibrinogen, resulting in platelet
aggregation and thrombus formation [6].

In 1989, a point mutation C1565T in the second
exon of the ITGB3 gene was described, which leads to
the replacement of leucine (Leu) with proline (Pro) in
the 33rd position of the GPllla protein (rs5918), which
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entails conformational changes in the N-terminal
disulfide loop GPIllla belonging to the fibrinogen
binding site.

Pro-33 carriers have increased ADP-induced
platelet aggregation in vitro experiments, with
increased signaling of complex Ilb/Illa and platelet
cytoskeletal remodeling. Platelets carrying 1TGB3
Pro33 have a lower activation threshold, i.e. more
prone to aggregation.

It is noted that at variant 1565C of the ITGB3
gene, the risk of thrombosis is increased by 2.7 times
[8]. According to some sources, the frequency of
distribution in the European population is 85% and
15% for Leu-33 and Pro-33 variants, respectively [12,
13]. Allele C was found in 14% of European countries,
and the distribution of the three genotype variants in the
general population was as follows: C/C - 2%, C/T -
24%, TIT - 74% [1].

Goal. Analyze the results of a genetic study of
platelet glycoprotein receptors for fibrinogen and
platelet aggregation activity in patients with various
forms of CAD in combination with type 2 diabetes
(T2D).

Materials and methods. In the course of the study
we examined 120 patients who were treated at the
emergency cardiology department of Kyiv City
Clinical Hospital #1: 30 patients with acute coronary
syndromes (ACS), 30 patients with ACS in
combination with T2D, 30 patients with chronic
coronary syndromes (CCS), 30 patients with CCS in
combination with T2D and 15 practically healthy
(control group). Among the surveyed sick men there
were 63 (52.5%), women - 57 (47.5%). The mean age
of patients was 64.2 + 10.01 years (40 to 84 years). The
initial examination was performed on the first day after
hospitalization of the patient.

All patients were treated according to the
protocols of management of patients with stable angina,
STEMI/non-STEMI, unstable angina. Patients received
antiplatelet treatment with acetylsalicylic acid and
clopidogrel. Treatment of T2D was performed
according to the appointments of the endocrinologist

[3].

The study of hemostatic parameters in venous
blood was performed immediately upon admission of
the patient to the emergency cardiology department.

Studies were performed in platelet-rich plasma
(PRP) and platelet-poor plasma (PPP). The study of
platelet functional activity was performed on a “Biola
Aggregation Analyser” - laser aggregator with
computerized analysis of the light transmission curves
and the characteristics of platelet aggregates. The
presence of spontaneous platelet aggregation and
stimulated aggregation was studied. As aggregation
inducers, ADP (“Reanal”) at a final concentration of
1,5x10% M and arachidonic acid (AA) (“Reanal”) at a
final concentration of 1,2x10% M were used. All
inductors were used at low concentrations, which
consistent with current concepts and requirements for
studies of platelet aggregation properties in
thrombopbhilic conditions.

For molecular genetic analysis, DNA samples
from patients isolated from venous blood by the sorbent
method were used. The C1565T polymorphism of the
ITGB3 gene was determined by the polymerase chain
reaction (PCR) method using a two-primer system.

The results of the study were processed using
statistical methods. When evaluating each metric
group, the type of metric distribution was evaluated.
Medians of the interquartile scale groups (25th and 75th
percentile scores) were used to center the variables. For
pairwise comparison of groups, the criterion U - Mann-
Whitney was used. To assess the correlation of
indicators between groups, we performed Spearman
correlation analysis.

Results of the research. Analysis of the spread of
the ITGB3 genotype in the study population of patients
revealed that the presence of T2D was not associated
with the polymorphisms of the gene, which is shown in
table 1, so in the further study comparisons were made
in generalized groups of patients with ACS (h = 60,
group 1) and CCS (n = 60, group Il) without isolation
of subgroups of patients with T2D.

Tabmnms 1
Distribution of ITGB3 gene polymorphism
ACS (n=60
ITGB3 polymorphism With T21D (n=30) Wi/o T22D (n=30) pl2
TT 22 (73,34%) 21 (70%) p>0,05
T/C 5 (16,67%) 5 (16,67%) p>0,05
CiIC 3 (10%) 4 (13,34%) p>0,05
CCS (n=60
With T2D (n=30) W/o T2D (n=30)
1 5 pl-2
TT 27 (90%) 26 (86,67%) p>0,05
T/C 3 (10%) 2 (6,67%) p>0,05
CiIC 0 2 (6,67%) p>0,05
Genotyping of patients showed that the 16,6% (n = 10), C/C —11,7% (n =7), and in group II:

polymorphism of the ITGB3 gene in group | had the
following distribution: T/T — 71,7% (n = 43), T/C -

T/T - 88,3% (n =53), T/C - 8,3% (n=5), C/C - 3,3%
(n=2) (Fig. 1).
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Fig. 1. Distribution of genotypes among patients

Thus, a mutation of the C allele of the ITGB3 gene
was observed in 28% of patients with ACS, instead, it
was present in only 12% of patients with CCS.
Therefore, patients with a C-allele were more likely to
develop ACS, the basis of which is known to be
activation of coronary thrombus formation. Given the
exceptional role of platelets in the pathogenesis of

state the importance of genetic predisposition to the
disease in this scenario.

To confirm the role of ITGB3 gene
polymorphisms in the activation of hemocoagulation
processes, platelet aggregation capacity in group | was
studied (Table 2). All patients in this group were
divided into subgroups depending on the ITGB3 gene

coronary thrombosis and the importance of  polymorphism.
glycoprotein receptors in its realization, it is possible to
Table 2
Indicators of platelet hemostasis in the examined patients
ITGB3 gene polymorphism
TIT TIC CIC Control group
(n=43) (n=10) (n=7) (n-15)
1 3
Spontaneous
platelet N . £ qlks NN :
sggregaion: | “0 el | oGiieied | ampodzZes | 1esaed
Degree,%; 1 [’!’] 1 [”’] 1 [l’l] 1 [1’1]
Speed, %/min.
A"e'i%ﬁtz'ze of 1,19 [1,0; 2,4]* 1,13[09; 1,7] 1,01[09; 2,5] 1[09;1,1]
AA-induced
platelet 215[153; 30,1 | 225[189:30,1]* | 2625[218:335]* | 364[320;426
aggregation: 16,7 [10'03 24’3]*** 16 és[ 116; 29’43 x| o4 95[ 12.3; 49 2] 419 [24'13 56,0]
Degree,%' ’[ ™~ ’] 1 [ ™~ ’] 1 [ ™~ 7] ’[ 1= ’]
Speed, %/min.
ADP-induced
platelet . * . . o .
aggregation: 372[21,3; _44,6] 43,13 [33,2: 60,2] 72,9 [56,.4, 86,4] 435 [36,5f 52,6]
o 25,12 [10,4; 64,2] 43,65 [26,2; 81,1] 95,7[88,1; 113,0]*** | 489 [44,4;735]
Degree, %;
Speed, %/min.

It was found that indicators of the degree of
spontaneous platelet aggregation were significantly
different from the control group in all subgroups of the
examined patients, with the highest indicator was
recorded in the subgroup C/C - 4,81 [4,2; 6,1], which
exceeded the control value by 5.46 times (p<0.001).
Note that the presence of C-allele was associated with
an increase in the degree of spontaneous aggregation
relative to T/T polymorphism by 76.92% in the T/C
subgroup (p<0.01), and by 94.74% in the C/C subgroup
(p<0.001). The corresponding changes also affected the
speed of spontaneous platelet aggregation.

Analyzing the indicators of AA-induced platelet
aggregation, it was found that its degree in the subgroup
of patients with C/C genotype was greater by 22%
compared to the T/T subgroup and by 16.6% -
compared to the T/C subgroup, the difference between
the subgroups did not become statistically significant
(p>0.05). Significantly lower values for the control
group in all subgroups of patients can obviously be
explained by treatment with acetylsalicylic acid, which
has an effect on AA metabolism, which leads to a
decrease in the response of platelets to this inducer.
Thus, the severity of the decrease in the degree and rate
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of AA-induced platelet aggregation can be considered
as a criterion for the effectiveness of therapy. It should
be noted that in the absence of a significant difference
in these parameters between subgroups of patients with
different polymorphisms of the ITGB3 gene, a clear
tendency to lower values of AA aggregation was
observed in patients with the native T/T genotype.
Instead, platelets of patients with the C/C genotype
showed a less adequate response to treatment, which
was confirmed by the absence of a statistically
significant difference in AA-aggregation of platelets
from control.

Regarding to the degree of ADP-induced
aggregation in the subgroups, it was noted that the
highest indicator was recorded in the C/C subgroup, it
was 1.68 times higher than the control group (p<0.01).
It should be noted that all patients received treatment
with clopidogrel, which has a direct effect on ADP-
platelet aggregation. Therefore, the increase in platelet
response to this inducer can be regarded as a
paradoxical response and evidence of drug
inefficiency. Carrier of the mutant C allele was found

to cause an increase in ADP aggregation relative to the
T/T genotype by 15.94% in the T/C group (p>0.05) and
a significant increase in the C/C subgroup as compared
to the T/C group. (69.02%, p<0.05) and relative to the
T/T group (95.7%, p<0.001). The rate of ADP-induced
aggregation had similar trends in degree. Thus, the
speed index in the C/C subgroup was 2.19 times and 3.8
times higher than in the T/C subgroups (p<0.01) and
TI/T (p<0.001), respectively.

In the group of patients with CCS, the indices of
the degree of spontaneous platelet aggregation were
significantly different from the control group in all
subgroups of the examined patients, that is, similar to
the trend observed in patients of group | (Table 3). The
highest rate of spontaneous aggregation was recorded
in the C/C subgroup - 2.18 [2.04; 2.31], which exceeded
the control value by 2.48 times (p<0.05). Although the
cross-group comparison showed no significant
difference, the tendency for an increase in spontaneous
platelet response was clearly observed in patients with
the existing C-allele. However, no similar changes in
the rate of spontaneous aggregation were observed.

Table 3
Indicators of platelet hemostasis in the examined patients
ITGB3 gene polymorphism
T/T T/IC CiC Control group
(n=43) (n=10) (n=7) (n-15)
1 2 3
Spontaneous
agg:g;ﬂggn 1,11 [0,8; 14]* 1,50 [1,5; 1.9 218 [2,0; 23]* 0,88 [05; 11]
Degree, %: 2,09[1,3;2,9] 291[2,5;29] 2,13[1,64;2,6] 1,64[1,3;2,8]
Speed, %/min.
A"eri%eié'ze of 1,01 [0,84; 1,16] 0,78 [0,74; 0,84] 1,53 [1,01; 2,04] 1[0,9;11]
AA-induced
platelet . . . .
aggregation: 332 [24,2,_41,7] 36,2 [36,2z 36,5] 40,52 [38,9,_ 42.2] 36,4 [32,02 42,6]
5 o 4413[34,1;52,1] 62,3 [52,1; 62,9] 99,52 [70,1; 129] 419 [24,1;56,0]
egree, %;
Speed, %/min.
ADP-induced
platelet 33,6 [26,1; 43.2]* 54,8 [49,3; 60,2 8LA[764;864]* | 435[365;526
aggregation: ’[’f 2 ’[”_’] ’[’_’ A ’[’j 8l
B o 31,3[12,7; 44,3]* 86,8 [78,6; 101] 107 [101; 113]* 48,9 [44,4; 73 5]
egree, %;
Speed, %/min.

It was found that the rate of AA-induced platelet
aggregation in the subgroup of patients with C/C
genotype was higher by 21% compared to subgroup
T/T (p>0.05) and by 11.9% - compared to subgroup
T/C (p> 0.05). When comparing the indicators of the
degree of aggregation in the subgroups with the control
group, no significant difference was found (p>0.05).
The rate of AA-induced aggregation in the C/C
mutation subgroup was 125.51% and 59.74% higher,
respectively, than in the T/T and T/C subgroups,
respectively (p>0.05 for both cases).

Analyzing the indicators of the degree of ADP-
induced aggregation in subgroups, it was noted that the
highest indicator was recorded in the C/C subgroup -
1.68 times higher than the control group (p<0.01).

Carrier of the mutant C-allele was found to cause an
increase in ADP aggregation relative to the T/T
genotype by 63.1% in the T/C group (p<0.01) and a
significant increase in the C/C subgroup as compared
to the T/C group. (48.5%, p>0.05) and relative to the
T/T group (142.26%, p<0.05). The speed of ADP-
induced aggregation had similar trends in degree. Thus,
the speed index in the C/C subgroup was 1.23 times
higher and 3.42 times higher than in the T/C subgroups
(p>0.05) and T/T (p<0.05), respectively.

The assessment of the interdependence between
platelet hemostasis and ITGB3 gene polymorphisms,
shown in Table 4, in the group of patients with ACS
revealed a significant positive correlation between the
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degree of spontaneous aggregation, the degree and
speed of ADP-induced aggregation and gene mutation.

Tabmuis 4

Ouninka kopeasniifHAX 3B’ A3KIB MiZk NOKa3HUKAMH TPOMOOIIUTAPHOIO reMoCcTa3y Ta
noJrimop¢izmis rena | TGB3

Group 1 Group II
(n=60) (n=60)
ITGB3 P ITGB3 P
Spontaneous platelet
aggregation: 0,534766 p<0,05 0,362285 p<0,05
Degree, %; 0,249234 p>0,05 0,134566 p>0,05
Speed, %/min.
Average size of units -0,042208 p>0,05 -0,049226 p>0,05
AA-induced platelet
aggregation: 0,147514 p>0,05 0,104433 p>0,05
Degree, %; 0,154478 p>0,05 0,385296 p<0,05
Speed, %/min.
ADP-induced platelet
aggregation: 0,466312 p<0,05 0,442282 p<0,05
Degree, %; 0,449846 p<0,05 0,472420 p<0,05
Speed, %/min.
At the same time, when looking for a correlation ~ Framingham  Offspring Study. Arteriosclerosis,

between the analyzed parameters in the group of
patients with CCS, a significant positive correlation
was found between the degree of spontaneous platelet
aggregation and the mutation of the allele, as well as
between the rate of AA-induced aggregation, indicators
of ADP-induced aggregation and polymorphism.

Conclusions:

1. Polymorphisms of the ITGB3 gene in patients
with acute and chronic coronary syndromes are not
associated with the comorbid presence of type 2
diabetes.

2. The degree of spontaneous platelet aggregation
has a clear dependence on the ITGB3 genotype, with
the presence of a mutated C-allele accompanied by an
increase in aggregation capacity, the maximum values
of which are observed in the case of a homozygous C/C
mutation.

3. Evaluation of the effectiveness of dual
antiplatelet therapy based on the analysis of platelet
response to  mechanism-dependent aggregation
inducers indicates the insufficient effect of
acetylsalicylic acid and, in particular, clopidogrel in
patients with C/C genotype. This suggests the presence
of a genetic component in the formation of resistance
to antiplatelet drugs.
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HOW DO WE CLASSIFY BLINDNESS - H54 ACCORDING TO ICD - 10

JI-p Heenuna Hopoanosa Iumaxoea
ogpmanmonoe OMIL]
“Ce. Hukonaii Yyoomsopey *“ — Bapua

KAK KITACUOUIIUPAME CJIEIIOTATA — H54. I1IO MKB - 10

Keywords: blindness, ICD-10, low vision, DR, ARMD
Kniouosu oymu: cnenoma, MKb-10, ICD-H54, /[P, AMJ]

Visual acuity is a measure of the ability of the
visual sensory system to distinguish the smallest details
of visual objects. Visual acuity and field of vision are
considered the two criteria by which groups of the
visually impaired are classified. According to the best
visual acuity with the correction of the better-sighted
eye, there are two main types of visual deficits —
blindness and low vision. Globally, approximately 1.3
billion people are estimated to live with some form of
visual impairment. Most people with visual
impairments are over 50 years of age.

The definitions of low vision and blindness are
very varied. The World Health Organization provides
the following definition (1): according to the WHO,
reduced vision is defined as visual acuity <0.3
(logMAR ~ to 0.52) and / or field of vision <20°, and
blindness as visual acuity <0.05 (logMAR ~ to 1.30)
and / or field of vision <10°. Blindness, Latin Anopia,
is a condition of functional loss of visual perception,
which may be due to ophthalmic or neurological
causes. Different definitions of reduced vision and
blindness exist in countries around the world. For
instance in the United States (2) the definition is as
follows: “Low vision refers to visual impairment that
cannot be corrected by surgery, pharmaceuticals,
glasses or contact lenses; it is often characterized by
partial vision, such as blurred vision, blind spots or
tunnel vision.” The Canadian National Institute for the
Blind (3) says that “... vision between 20/60 and 20/190
is called partial blindness or low vision. If the change
in vision is up to 20/200 or worse, the person will still
have some vision but will be classified as blind if their

field of vision or the perimeter they can see is less than
20° — despite the fact that their vision is better than
20/200”. According to Greek law, a blind person is
defined as a person whose visual acuity is less than 1/20
in the better eye with the best possible correction. (4) A
person even with satisfactory visual acuity, but with
peripheral vision limited to 10 degrees or less, is
presumed to be blind.

Israel has maintained a register of the blind since
1987. Patients are monitored by ophthalmologists and
recorded if they have a visual acuity of < or = 0.05
(20/400) or a field of view with a radius of <20 degrees.
This report includes data on 18,891 persons registered
between 1987 and 1999. The main causes of blindness
in the complete registry are age-related macular
degeneration (AMD) and glaucoma (14%), followed by
diabetic retinopathy (11%). (5) The Tajimi-town study
on the prevalence and causes of low vision and
blindness in the Japanese adult population identified
low vision and blindness as BCVA for the better eye
from 20/60 to 20/400 and worse from 20/400,
respectively. (6)

Blindness classification

1. ICD-10

The International Statistical Classification of
Diseases and Related Health Problems (7) was first
introduced in 1893. The ICD-10 was developed in 1992
by WHO and consists of 21 sections (Table 1), using
the letter H in class 7, Diseases of the eye and its
appendages. The IBC is revised periodically, and after
many revisions, the 11th version is already underway.
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H54 Blindness and low vision

Table 1.

ICD-10

ICD code Level of visual impairment in a person
H54.0 Blindness, both eyes

Visual impairment categories 3, 4, 5 in both eyes.
H54.1 Blindness, one eye, low vision other eye

Visual impairment categories 3, 4, 5 in one eye, with categories | or 2 in the other eye.
H54.2 Low vision, both eyes

Visual impairment categories | or 2 in both eyes.
H54.3 Unqualified visual loss, both eyes

Visual impairment category 9 in both eyes.
H54.4 Blindness, one eye

Visual impairment categories 3, 4, 5 in one eye [normal vision in other eye].
H54.5 Low vision, one eye

Visual impairment categories | or 2 in one eye [normal vision in other eye].
H54.6 Unqualified visual loss, one eye

Visual impairment category 9 in one eye [normal vision in other eye].
H54.7 Unspecified visual loss

Visual impairment category 9 NOS,

On June 2018 in Geneva, the World Health
Organization announced the new International
Classification of Diseases (ICD-11). It is fully
electronic and formally submitted in May 2019 to the
World Health Assembly for adoption by Member
States. ICD-11 is scheduled to take effect on January 1,
2022. The changes regarding the ophthalmology
section are that vision impairment is already classified
into two groups: long-distance and near.

A. Reduce vision for far away:

 Mild — visual acuity less than 6/12

» Moderate — visual acuity less than 6/18

* High — visual acuity less than 6/60

* Blindness — visual acuity less than 3/60

B. Close vision reduction: Visual acuity less than
N6 or N8 at 40 cm with existing correction.

The N-marking system uses the New Times
Roman font, which is the United Kingdom standard. N6
is the norm. N10 is assumed to be 2x the size of N5,
and the required magnification is determined by the
formula: Mag. = present VA / required VA or e.g. N48
/ N6 = 8x magnification.

2. WHO classification of visual impairments

The WHO classification covers the categories of
low vision, blindness and unqualified vision loss (8) -
Table 2.

Table 2.

Categories of visual impairment - WHO

Proposed revision of categories of visual impairment

Category Worse than
Moderate or visual 3/10 (0,3)
impairment 1/10 (0,1)
20/70
Severe Visual Impairment 6/60
1/10 (0.1)
20/200
Blindness 3 3/60
1/20(0.05)
20/400
Blindness 4 1/60
1/50(0.02)

Equal or better than

6/60
1/10 (0.1)
20/200

3/60
1/20(0.05)
20/400

1/60
1/50(0.02)
5/300 (20/1200)

Light perception

5/300 (20/1200)

Blindness S

No light perception

httpilwvav who.nt/bhindnezz/Change e 20the % 200 cfinition %200t % 200mndncs s poit
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3. TELK - Medical Examiner Regulation

According to the ordinance for the medical
expertise of TELK (9), the groups of visual disability in
Bulgaria are three:

First group of disability — complete or practically
definitive blindness of both eyes or visual acuity of the
better-sighted eye no more than 0.04, at inability to
correct or concentrically narrow the field of view to
10°.

Second group of disability — definitive reduction
in visual acuity in the better-sighted eye from 0.04 to
0.09 with tolerable correction or concentric narrowing
of the visual field above 10° to 20°.

Third group of disability — unilateral luck of
eyeball, atrophy or subatrophy of the eyeball.
Definitive total blindness or reduction in the visual
acuity of one eye, not exceeding 0.04, if the field of
view cannot be corrected or narrowed to 7°.

Purpose

The purpose of our retrospective study is to track
the distribution and ratio of enrolment in outpatients:
H54. — blindness, H36.0 — diabetic retinopathy (DR)
and H35.3 — macular degeneration (AMD) over a ten-
year period. Our hypothesis is that the diagnosis of H54

blindness is not adequately classified and reflected in
outpatient examinations in all its seven sub-codes.

Materials and method

The data from the outpatient examinations of all
ophthalmologists working on the NHIF (health
insurance fund) from the MEDEX software product at
the Eye Clinic “St. Nicholas” in Varna for the period 1
September 2008 to 1 September 2018. The results
obtained were statistically processed using Microsoft
Excel 2013 software. They are presented in a form
illustrated with the appropriate graphs.

Results

For the ten-year follow-up period, all reported
outpatient examinations for a total of 13
ophthalmologists working at the NHIF were 155,843
examinations. Of these, the ratio of the diagnoses
monitored is as follows: H36.0 — a total of 4,020, with
a leading diagnosis of 1,839, with an accompanying
2,181; H35.3 —atotal of 4,878, with a leading diagnosis
of 1,374, and an accompanying diagnosis of 3,504;
H54. — 170 patients, with 56 leading and 114
accompanying diagnosis.

The distribution of the diagnosis of blindness H54.
by sub-code and type of review for a ten-year period is
as follows. Figure 1

100

Distribution of patients with blindness H54. in
primary, secondary and highly specialized
procedure examonations for 10 years.

80

60

40 -

20 l

H54.0 H54.1 H54.2

All

H54.3

Secondary medical examination

H54.4 H54.5 H54.6 H54.7

Primary medical examination

Highly specialized procedure

Figure 1. ICD-H54. Breakdown by type of review over a ten-year period

What is notable is the lack of coding, or a
minimum with H54.6 and H54.7, undefined and
unspecified vision loss. The total number of patients
with single-blindness is twice that of double-blindness.

The distribution of leading and accompanying
diagnosis is comparable over the whole period, except
for one-eye blindness, which apparently shows
prevalence as the accompanying diagnosis. Figure 2.
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Figure 2. Leading and accompanying diagnosis of blindness during a ten-year period

The same distribution by type of examination is
given for the DR and AMD in Figure 3. It is noteworthy
that DR has more laser high quality procedures than

primary and secondary examinations. The number of
Lasers for DR examinations is 14, while for AMD there
are 3 and for H54 only one review.

Macular degeneration
(AMD) - H35.3

M Primary
medical
examination

m Secondary
medical
examination
Highly
specialized
procedure

Diabetic retinopathy (DR)-
H36.0

M Primary
medical
examination

m Secondary
medical
examination

Highly
9% specialized
procedure

Figure 3. Distribution by type of DR and AMD examinations

In age-related macular degeneration, primary
examinations predominate, followed by high quality
procedures. The results of the data showed extremely
low values of dispensary examinations for ten years in
both DR-11 patients and AMD-19 patients and H54
dispensary patients are missing. It should be noted that
all three diagnoses are subject to medical examination
by the NHIF if the ophthalmologist decides.

The total number of all high quality procedures
passed through the clinic is 4,057, which is 3% of all
examinations. Due to the social burden of the diagnoses
under investigation, a large number of them are highly
specialized (VSD). According to Gragoudas ES 2004
(10), timely pan-retinal laser therapy and adequate

intra-vitreal injections with anti-VEGF drugs could
prevent long-term vision loss in patients with DR. Of
all laser specialized therapy, there were 1,223 for DR,
780 for AMD and only 4 patients in low-vision H54.

There is a steady trend in the incidence of H54
diagnosis during the period. (Figure 4.) We can see
from the documents that always the same
ophthalmologists define patients as leading or
accompanying. The sudden increase in the reflection of
blindness in ambulatory documents after 2018
coincides with increased work and interest in the visual
rehabilitation of the visually impaired in the clinic.
Over the years, the other two diagnoses, DR and AMD
have reflective dynamics.
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Figure 4. Number of blind patients by years
Discussion 53.10% and one-eyed blindness — 46.90% for the

We chose to compare two ICDs: H54 blindness
with H36.0 and H35.3, as these are considered to be
diagnoses of serious social importance.
Epidemiological studies show that DR and AMD most
often lead to blindness or severe or irreversible vision
loss. According to Limburg H. et al. major causes of
functional low vision (FLV) <6/18 for Latin America
are age-related macular degeneration (mean incidence
of 26%), glaucoma (23%), diabetic retinopathy (19%),
and other diseases in the posterior segment 15% (11)
Therefore, a greater correspondence between them was
expected, for example in the documents with H36.0 or
H35.3 they would be present and H54 as well, at least
to some point.

The large difference in the number of diagnoses is
striking compared to the ten-year period. H54 -
blindness — shows only 170, and H36.0 — diabetic
retinopathy — a total of 4,020 and H35.3 — macular
degeneration — 4,878. If at the beginning of the
monitoring period in 2008 this is supposed, and
acceptable at the end of 2018, there should be a trend
towards increasing the incidence of blindness in
outpatient examinations. We could assume that within
ten years, some patients with DR and AMD would have
reduced vision in one or both eyes, or blindness in one
eye or other visual impairments.

According to Tracy ML (12) among people with
diabetes, the incidence of visual impairment due to
diabetic retinopathy increased from 6.4 (95% CI 2.4-
13.9) to 100,000 in 2004 to 11.7 (95% CI 5.9- 21.0) per
100,000 in 2013. The incidence of blindness resulting
from diabetic retinopathy ranged from 31.9 per 100,000
(95% CI 21.6-45.7) in 2004 to 14.9 per 100,000 (95%)
Cl 8,2-25,1) in 2013. The data of Nencheva Bn. (Varna
2014) support the hypothesis that diabetic retinopathy
is the third most common cause of single-blindness in
women in the three groups studied, and the senile
macular degeneration is on the fourth position - men
and women are affected in a similar ratio. The results
of our study show that the total number of patients with
single-blindness is twice that of double-blindness.
These data differ from those reported by Nencheva Bn.
(13), according to which there is no significant
difference in the percentage ratio between two-eyed —

studied period.

Another inconsistency appears, too, in the study:
an increase in the number of TELK decisions and
ocular disability over the years. Again, according to
Nencheva Bn., there is a difference in primary
disability between the two periods in the study, with a
significant increase in disability in both sexes during
the second period. This is most pronounced in men with
vision 0-0.05. According to the Medical Examiner
Regulation (TELK), there should be a severe reduction
in vision or blindness that is a diagnosis of H54 should
be available. However, it does not often fit into the
documentation of the period we have investigated. Data
for the period of both studies is almost comparable, and
so are the region and the diagnoses examined.

There are no strict rules and controls on how to
enter diagnoses in ambulatory lists as leading,
accompanying diseases, or how many diagnoses to
enter and which codes to choose. No requirement exists
for diagnoses to be made for ICD when completing free
and paid examinations without software programs.
Usually they are written in Latin, or even only in
Bulgarian without ICD-coding. This is why there is a
divergence of declared diagnoses and often the real
state of the disease. Each ophthalmologist, according to
examination and preferences, describes the patient’s
diagnoses, ranking them in importance as leading and
accompanying, in his primary and secondary
examinations.

After a thorough search of several medical
databases by keywords ICD-10, H 36.0, H35.3, H5,
Blindness, statistic data, etc., single publications on the
subject were found, but it is difficult to compare how
diagnoses are made in different countries, and how
often they are diagnosed by health software products.
For example, for Denmark (14), the present blindness
model is assumed to be visual acuity < or = 6/60. It was
examined on the basis of 1,585 application forms for
the Danish Society of the Blind in 1993. Blindness
statistics are generally very sensitive to the definitions
of blindness used. Changing the definition of blindness
to visual acuity <6/60 reduced the number of formally
blind patients by 32%, and using the WHO definition
of visual acuity <3/60, only 562 individuals (35%)
would be considered blind.
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It would be interesting to compare the data from
our study with another, whether in a private, municipal
or university centre, in order to understand and identify
whether these results tend to classify and report
blindness data or are isolated, reflecting personal
preferences in the writing of ICDs. The data with which

we could compare our results are from Clinic ,,Nova
Clinic“~Varna and TELK-Varna. We have results for a
five-year period from Nova Clinic, which covers 9,219
patients. Of these, the distribution of ICDs is given in
Table. 3.

Table 3.
Data on ICDs for Clinic Nova — Varna for 5 year period

years H53.3 H36.0 H54.
2015 35 16 -
2016 23 8 -
2017 38 34 1
2018 27 45 3
2019 1 10 -

all 130 113 4

The results confirm the trend of prescribing
diagnoses. Data collected from the TELK software
product is very scarce, given the late digitalization of
the system. Electronic data has been collected and
processed since the beginning of 2018 and until May
2019. The results are H36.0 — 7, H35.3 — 24, H54 here
has not been noted for this short period.

Conclusion

Of the many patients who underwent outpatient
consultations for a long period of time, the incidence of
DR, AMD and blindness H54 diverge significantly.
Blindness as a diagnosis of H54 is not reflected in the
inspection documents and, at the same time, reduced
visual acuity is a decisive requirement for the TELK
Commission and other social institutions.

Literature

1.
www.Who.int/blindness/causes/priority/en/index4.htm
l.

2. www.lowvision.org.

3. www.cnib.ca.

4. ACCELERATE project. Development of
Library Services to Visually Impaired People: guide for
Hellenic libraries
https://www.lib.uom.gr/accelerate/deliverables/Ttt_en.
doc

5. Farber MD. National Registry for the Blind in
Israel: estimation of prevalence and incidence rates and
causes of blindness. Ophthalmic Epidemiol. 2003
Oct;10(4):267-77. Available from:
http://www.ncbi.nIm.nih.gov/pubmed/14628969

6. lwase A, Araie M, Tomidokoro A, Yamamoto
T, Shimizu H, Kitazawa Y, et al. Prevalence and Causes

of Low Vision and Blindness in a Japanese Adult
Population. Ophthalmology. 2006 Aug;113(8):1354—

1362.el. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/16877074
7 https://icd.who.int/docs/ICD-11

Implementation or Transition Guide_v105.pdf

8. WHO. Change the Definition of Blindness.
World Heal Organ. 1972, Available from:
http://www.who.int/blindness/Change the Definition of
Blindness.pdf

9. Methodology for Accreditation of Medical
Institutions Section | General.

2012;(1):6-16. Auvailable
http://www.mh.government.bg/media

10. W. J, Gragoudas, Ufret-Vincenty RL, Miller
ES. Photosensitizers in photodynamic therapy of
choroidal neovascularization. Vol. 44, International
Ophthalmology Clinics. International Ophthalmology
Clinics; 2004 p. 63-80

11. Limburg H, Espinoza R Functional low vision
in adults from Latin America: findings from
population-based surveys in 15 countries,Rev Panam
Salud Publica. 2015 Jun;37(6):371-8.

12. Tracey ML, McHugh SM' Trends in blindness
due to diabetic retinopathy among adults aged 18-69
years over a decade in Ireland. 2016 Nov;121:1-8.

13. Nencheva Bn. Blindness and Low Vision in
Eastern Bulgaria - A Contemporary Approach, 2014,
MU-Varna

14. Rosenberg T, Klie F.
The incidence of registered blindness caused by age-
related macular degeneration. Acta Ophthalmol Scand.
1996 Aug;74(4):399-402

from:


https://www.ncbi.nlm.nih.gov/pubmed/?term=Espinoza%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26245171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Limburg+H+1+%2C+Espinoza+R+2+%2C+Lansingh+VC+3+%2C+Silva+JC+4+.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Limburg+H+1+%2C+Espinoza+R+2+%2C+Lansingh+VC+3+%2C+Silva+JC+4+.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tracey%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=27612011

L m
EESY

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #11 (51), 2019 35

YK 614.7
A3umoea Maiipam Kypoanosna
Towxenm mubobuém axademuscu Papzona guauanu
Kommynan ea mexnam zueuenacu kagheopacu kamma yKumyeuucu

ATMOC®EPA XABOCHUHM U®JIOCTAHUII APOUTHIA AEJITAPHUHT PEITPOIYKTHUB
CAJIOMATJIAT'

A3umoea Maiipam Kypoanoena

cmapwiuii npenodasameins Kageopol

«KomMMYHanbHOU cucuenvl u cuzueHsl mpyoay

Depeanckozo unuana Tawkenmckou MeOUYUHCKOU akademuu

PEINPOAYKTHUBHOE 3/10POBBE )KEHIIIWH B YCJIOBUSAX 3ATPA3ZHEHUA ATMOC®EPHOI'O
BO3AYXA

Azimova Mayram Kurbanovna

the senior lecturer of chair

«Communal hygiene and plant hygiene»

the Fergana branch of the Tashkent medical academy

REPRODUCTIVE HEALTH OF WOMEN IN THE CONDITIONS OF FREE AIR CONTAMINATION

AHHoOTauus. Xap KaHJal JaBIaTHUHT UKTUCOAMA Ba MDKTUMOUH PUBOKIAHUITUHUHT aCOCUN HyHaIUIIIapH
axO0JIM CaJIOMAaTJIUI'MHU CaKJialll Ba MyCTaxKamMJialllra KapaTujran qopa-Tau6HpnapH XI/ICO6JIaHaJII/I, JICKWH 'MrucHa
coxacujaru aémiap CaJOMaTIUTUIa SKOJIOIMK OMWUIADHMHI TabCUPUHU YpraHMII XaMmAa YJIapHUHT
CAIOMATIIMIMHA MyXodaszaianl Ba MycTaxXKaMmJjall TaBCHSUIAPUHU HILIa0 YHKHUINTa KapaTWIraH WIMHUHA
TEKIIHPYBIap A0i3ap0d XucoOmaHa I XaMIa WKTUMOUN-UKTHCOANH Ba THOOMI-TUTHCHUK aXxaMHUsTTa 3ra.

AHHOTa].ll/lﬂ. OCHOBHBEIMH HaIlpaBJICHUAMU 5 KOHOMHWYCCKOTO U COLIUAJIBHOI'O pa3BUTHUA 1106010 rocyaapcTaa
SABJAOTCA MCPOHPUATHSA, HAIPABJICHHBIC Ha COXpPAaHCHUC W YKPCIJICHHUC 3A0pPOBbA HACCICHUA, a HAYYHBIC
HCCIICAOBAaHUA B obnactu TUTHUCHBI, IIOCBAILICHHBIC M3YUCHHUIO BJIMAHUA OKOJOTHYCCKUX q)aKTOpOB Ha
PETIPOIYKTUBHOE 3I0POBBE JKEHIIWH W pa3padOTKa PEKOMEHIAIMHA 10 OXpaHe W YKPEIUICHHIO WX 3I0POBBS
SABJAIOTCA aKTyaJIbHBIMU U UMECT OIPOMHOC COLMUAIIBHO-DKOHOMHUYCCKOC U MCAUKO-TUTUCHUYCCKOC 3HAUCHUC.

Annottation. The basic directions of economic and social development of any state are the actions directed
on conservation and strengthening of health of the population, and scientific researches in the field of the hygiene,
the influences of ecological factors devoted to studying on reproductive health of women and working out of
recommendations about preservation and strengthening of their health are actual and has huge social and economic
and medical-hygienic value.

Tasnu Cy3 ea ubopanap: penpoOyKMuUE CALOMAMAUK, KUMESUU UPDLOCAAHUMNAD, IKOIOSUK OMUILIAD,
CUHEKOJIOCUK KACAIUKAAp, MAXJIUKa oMuilap, uc casu, cCaaiomamiuknu My);oqbasafzam.

Knrouesvie cnosa u 6blpa.?lceHuﬂ: penpodykmueuoe 300p06be, Xumuyeckue 3daepA3HenHus, dKojlocudecKue
gaxmopel, cunexonozuueckue 3a001e8anus, PaKmopsl pucka, OKUcs y2iepood, 0Xpara 300p06bs.

Keys words and expressions: reproductive health, chemical contaminations, ecological factors, gynecologic
diseases, risk factors, carboneum oxide, health protection.

OCHOBHBIMH HaINpaBIEHUSIMH IKOHOMUYECKOTO U
COLMANBHOTO  Pa3BUTHA  JIOOOro  rocyaapcrsa
SBIISIOTCSI ~ MEPONPHUATHS,  HalpaBlICHHblE  Ha
COXpaHEHHE M YKPEIUIEHHE 370pOBbS HACEIICHHUS.

OnmHuM u3 WHQOPMATUBHBIX  HWHTETPAIBHBIX
Mokas3aTreiaedl  OLIEHKM TEHETUYECKOro  30pOBbs
HAaceleHUs SBISIETCA PENPOAYKTHBHOE 310POBBE
JKEHINUH.  PempoaykTuBHas  cucTeMa  4eloBeKa

YyBCTBUTEIbHA K BO3ICHCTBUIO BHEIIHEH Cpeabl.
Knunnueckue nposiBaeHUs: BO3AEHCTBHS XUMHUYECKHX
BEIIECTB BHEIIHEH Cpeasl Ha PENpOAYKTUBHYIO
(YHKOMIO OJKCHITUHBI OTMEYAIOTCS B HM3MEHEHUH
MEHCTPYaJbHOTO  [HWKJa, pa3BUTHA  Oecruiomus,
PaHHEro HACTYIUICHHS KIIMMaKCa, CAMOIPOM3BOJIBHBIX
ab0OPTOB U BBIKUIBIIIEH, OCIOKHEHHS OEPEMEHHOCTH 1
POIIOB, POXXICHHS MAJIOBECHBIX JI€TeH, MOSBICHUS
BPOXIEHHBIX  ypoACTB W  jpyrue. Hayunsle
UCCIe/IOBaHNUsl B 00JAacTH THTHEHBI, HOCBSIICHHBIC

U3YYCHHUIO BIIMSIHUSL DKOJIOTHUECKHX (AKTOPOB Ha
PEeNpOIyKTHBHOE 3/I0POBBE JKEHIIUH M pa3paboTke
PEKOMEHAALMM 110 OXPaHE U YKPEILIEHUIO UX 310POBbsI
- ABJSIFOTCS aKTyaJ bHBIMH, a TAaK)K€ MMEIOT OTPOMHOE
COLIMAJIbHO-9)KOHOMHUYECKOE U MEIUKO-TUTUEHUUECKOE
3HaYeHHEe. ONUAEMHOJIOTUYECKHE U KIMHUYECKUE
HCCIIeJ0BAaHMsI BO3IEHCTBHSA XUMHUUECKUX 3aTPSI3HEHUI
aTMoc(epHOro BO3JyXa Ha TeueHHe OEpeMEHHOCTH U
POJIOB, COCTOSIHHE 3]I0POBbsl IOTOMCTBA Y HAacEIeHHUs
HavaJal aKTHBHO MPOBOJUTHCA TOJIBKO B IOCIEIHUE
rogsl. IlodydyeHHbIE K HACTOALIEMY BPEMEHU IAHHBIC
CBUJETEIbCTBYIOT O HECOMHEHHON aKTyaJlbHOCTH
JATBHENIIeT0 N3ydeHus 3TOW mpoOIeMbl U BaXKHOCTH
€e pemeHus B IEIIX OXpPaHbl PENpPOTyKTHBHOTO
3J10pOBbS.

IIpuponusie ocobennoctn depranckoir obmacTu
MO3BOJISIFOT ONPEAEIIUTh OTAEIbHBIE XO3SHCTBEHHO-
DKOJIOTUYECKUE PAWOHBI U BBIYMCIUTH IOTEHIUAI
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3arpsA3HCHUSA aTMOC(bepHOF 0 BO3AyXa B KaXJAOM WH3 CyMMapHaH TCXHOI'CHHAad Harpyska Ha HepBOﬁ
HUX. HO[[06HOC HAay4YHOC MPOTrHO3UPOBAHUEC TCPPUTOPUN 3HAYUTCIIBHO BBINIC, YCM Ha BTOpOﬁ.

BO3MOXKHBIX HM3MEHEHUI COCTOSHHA aTMOoc(epHOro
BO3JlyXa CTPOMUTCS Ha TOYHOM Y4UETE MEPUOIUMIHOCTH
OCHOBHBIX BO3JYIIHBIX IIOTOKOB (po3a BETpOB),
MIEpHO/IOB 1754 MIOCTOSTHHOM AKTHBHOCTH,
kodpdunneHTa TypOYIEHTHOCTH W JPYTUX BHIOB
pac4€ToB U MOKa3aTemeil.

OCHOBHBIMH ~ TOCTOSIHHBIMH ~ HCTOYHHKAMH,
3arpsA3HSIONIMMI BO3AYX, SBJISIFOTCSI MPOMBIIICHHBIE
MPOU3BOJICTBA, XUMUKATHI, HCTIOIb3yEMBIE B CETLCKOM

XO3SICTBE, u YBEIMUYMBAIOLIUNCS napk
aBTOTpaHCHOpTa. BBIOPOCH! 3arps3HAIOMINX BEIIECTB B
atMochepy oT aBToTpaHcmopra B depraHckoi

obmactu cocraBmmu 140 teic. T, wiun 70 % Bcex
BBIOPOCOB. YBENWUWIICS VHACHBbHBIA Bec Tpod ¢
npesbiienreM [IJIK 3arps3Hsoomux BemecTs Mo
MBUIA, OKHUCH YTJIEepoJa, YrIIEeBOIOpONaM, KaKk B 30HE
BIIMSIHUSL TIPOMBIIUICHHBIX TPEANPHUITAN, TaK W Ha
ABTOMATHCTPAIIAX B 30HE KUIIOH 3aCTPOIKH.

3a mocieHre TOIBI IPOCICKUBACTCS TCHICHIIHS
K TIOBHIICHUIO COJNEPXKAHWSA OKHCH  YIJIepona,
OcH3(a)mupeHa B aTMOc(epHOM Bo3ayxe ropona. B
HacTosimee Bpemss B Deprane chopMupoBasiach
TeXHOTeHHass OWOTeOXMMHUYECKass MPOBHHIUSA C
BBHICOKMM YpPOBHEM AaHTPONOT€HHON Harpy3kud Ha
HaceJIeHue.

s nocTrkeHus MOCTaBIEHHOM LeTU POBOAIIN
KOMIUIEKCHYIO OLEHKY 3arps3HeHHsl OKpyKaromen

cpenbl B nof¢axeIbHbIX, MapIIpyTHBIX,
CTaI[MOHAPHBIX MIOCTOB HaOTIOICHUH,
NPOaHANM3UPOBaHbl JlaHHBIE MarepuanoB lleHTpa

loccansnunHanzopa, LlenTpa mo rumpoMeTeoposorui
M MOHHUTOPHHTY  OKpYXAaloIleH  cpensl 110
XUMHYECKOMY 3arpsi3HEHHIO aTMOC(HEpHOro BO3yXa.
UccnenoBanus MIPOBOIVIIN B 3anagHoM
(3arpsi3aéHHOM) W lleHTpadbHOM  (KOHTPOJIBHOM)

Crneundukoil epBoil TEPPUTOPHUHN SABISIOTCS HAIUYUE
MPEANIPUATHH  XUMHUYECKOH IPOMBIIUICHHOCTH U
WHTEHCHBHOE 3arpsi3HEHUE ABTOMOOWIIbHBIM
TPaHCIIOPTOM, BTOPAasi XapaKTEPU3YeTCsl OTCYTCTBHEM
3HAUYUMBIX IO 3arpsI3HCHUIO BO3[yXa MPEANPUATHH U
c;1a00¥ MHTCHCUBHOCTBIO JIBIDKCHHUS aBTOTPAHCIIOPTA.

C 1enpI0 N3YUYEHNUS COCTOSHHS PENPOTYKTHBHOTO
3/I0POBBSI JKCHIIWH B 3aBHCHMOCTH OT 3arpsi3HCHUS
OKpYyXarolled cpenbl U BBIABICHUS HapyLIEHUH
cnenn(uIeckuX (YHKIUH JKSHITUH MPOBEIEH METOX

AQHKeTHPOBAaHUSI U PETPOCHEKTUBHBIM  aHaNM3
amMOyJTaTOpPHBIX KapT OepeMEHHBIX, WCTOPUH POJIOB,
UCTOPUIA THUHEKOJIOTHYECKUX  OOJBHBIX  JKCHIIHMH

penpoayKTUBHOTO Bo3pacTa oT 15 mo 49 ner. U3 Hux
200 — sxuTenpHULBI W3 3arpssHEéHHOro, 150 — w3
KOHTPOJILHOTO paifoHa Topoja, KUBYIIHE Ha JaHHOU
TeppuTopuu 6omuee 15 meT.

AHanm3 aTMOC(EepHOTO BO3IyXa B 3arpsA3HEHHOM
paiioHe TOKa3aj, YTO IO BEIOPOCOB XUMHIUYECKUX
BEHICCTB B aTMOC(HEPHBIH BO3AYX IPOMBIILICHHBIM
mpemnpusitiaeM «Azot» (IIII «A30T») cocraBisieT
Bcero: TBEPIbIX — 13,7%, ra3000pa3HbIX U KHIKAX —
86,3%. OOuwmii cocTaB 3THX BBHIOPOCOB CIICTYFOLIHIA:
30 % CO; 30,6% NO; 16,3 % NH 3; 0,9 % cenutpoBast
neUs ammuaka; 0,7% SO..

[To pmaHHBIM O TEpPBUYHOIN 3a00JIEBAEMOCTH
JKEHIIUH (epTribHOro Bozpacta 3a 2008-2012 rrmo r.
@Depransl BBISIBICH pOCT 3a00JIEBaHUI TaKWX Kak
spo3ust mieiiku  Matkm  (2008-237, 2012-278),
sHponepsurut (2008-12, 2012-15), mMmoma Mmatku
(2008-11, 2012-13), Cer (2008-7, 2012-21),
sapomerpuo3 (2008-25, 2012-41), 6ecrmogue (2008-
25, 2012-41), Buemarounas OGepemennoctsh (2008-52,
2012-65), OAA (2008-25, 2012-28), OT'A (2008-157,
2012-160), matonornueckuii kiumakc (2008-3, 2012-

pationax ropoma @epramsr  3a  2008-2015rr.  5) u ap.
JlaHHble 0 MepBHYHOI 3200/1€Ba€MOCTH KEHINHH (pepTHILHOIO Bo3pacTa
3a 2008-2012 rr mo r. ®epranspl.
Crpykrypa 3a001€BaeMOCTH
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2008 237 12 11 7 25 32 52 26 157 811
2009 281 13 12 6 31 19 53 24 155 847
2010 239 14 12 5 39 31 54 25 156 826
2012 278 15 13 21 41 42 65 28 160 927

Takum o0Opa3om, B pe3ynbrare NPOBEIEHHBIX

KOMILIEKCHBIX UCCIIeI0BaHUH BBISIBIIEHO
HeOaronpusTHoe BO37CHUCTBHE (axTopoB
OKpY’Karollel cpeAbl Ha PENpOoAyKTUBHOE 370POBbLE
JKCHIIWH,  TPOXXKMBAIOIIMX  HA  JKOJOT'MYECKH

Hanpsok€HHOU Tepputopuu. IlomydeHHble pe3yabTaThl

CIIy’)KaT 000CHOBaHUEM IS Pa3pabOTKH MEPONPUSATHIA
Mo  oxpaHe  OKpyxkaromei  cpempl.  Oxpana
PEIPOIYKTHBHOTO 3/I0POBBS  IPEJACTABISET COOOIO
COBOKYITHOCTH (DaKTOPOB, METOJIOB, IIPOIIEIYP U YCIYT,
OKAa3BIBAIOIINX MOJICPIKKY PENPOTyKTHBHOMY
3JI0POBBIO U COJICHCTBYIONIUX OJIATOCOCTOSHUIO CEMbU
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WIN OTAEJBHOTO YEJIOBEKA IyTeM HPO(UIAKTHKH M
peuieHust npoOJieM, CBS3aHHBIX C PENPOAYKTHBHOMN
(dyHKIMEH. B COBPEMEHHBIX YCIIOBHUSIX,
XapaKTepU3yIOIUXCS BBICOKUM YpOBHEM
3a00JIeBacMOCTH M OOIIEH CMEPTHOCTH HaceleHHs,
CHIDKEHHEM DPOXKJIAEMOCTH U YXYJIIEHUEM 310pPOBbs

JIeTeil, MpoOmeMbl  OXpaHbl  PENPOAYKTHBHOTO
3MI0pOBBSl  HACENEGHHS  MPHOOpETaloT  0CcoOyIo
3HAYUMOCTb.
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Cnyyvka T.B., Osuapenxo JI.C., Bepmezen A.O., Kpasces O.B.
3 «3anopizvka meduuna axademis nicisiouniomuoi oceimu MO3 Vkpainuy

KOPEKIIIA PIBHIB HEMPOIIENITU/IIB TA EHJAOTEJIHY-1 Y JITER 3 CHHIPOMOM
BEPTEBPAJIbHOI APTEPIAJIBHOI CHCTEMHY, XBOPUX HA PEKYPEHTHI BPOHXITH

Slutska T.V., Ovcharenko L.S., Vertehel A.O., Kryazhev O.V.

CORRECTION OF NEUROPEPTIDES AND ENDOTHELIN-1 LEVELS IN CHILDREN WITH
VERTEBROBASILAR ARTERIAL SYSTEM SYNDROME AND RECURRENT BRONCHITIS

AbcTpakt. Mema O0ocnidycennsn: NiABUIIUTH e(EKTHBHICTH JIIKyBaHHS Ta npodinaktuku Pb y miteit 3
CBBAC Ha miacTaBi BiTHOBJIEHHS HEHPOTEHHOI peryisuii OpOHXialbHOTO AepeBa LUISIXOM MEANKaMEHTO3HOI
KOpEKIIii IEBOKAPHITHHOM Ta apriHuHOM BIumBY cyOcrtaniii P, BIIT ta ET-1 na mepe6ir 3amanpHOTO mpoIiecy B
OpoHxax.

Pe3ynomamu. micns MEJUKaMEHTO3HOT KOPEKIIil 3MEHIIIIIACS KUTBKICTh NiTeH 1-# rpynw, y MOpiBHAHHI 3
BUXITHIMH TIOKa3HUKaMH, 3 IIBUIICHHIM BMICTY B CHpOBATIli KpoBi cyocTanmii P (Ha 46,7 %, p<0,05) i ET-1
(na 40,0 %, p<0,05) i 3HwKeHHsAM KoHueHTpanii BIIT (Ha 36,7%, p<0,05). Y nopiBHAHHI 3 IITbMHU 2-i rpynu
3MEHIIMIAcs KUIbKICTh AiTei 1-1 rpynu 3 mifIBUIEHHSM BMICTY B cHpOBaTLi KpoBi cyOcranuii P (Ha 26,7 %,
p<0,05) 1 ET-1 (ua 40,0 %, p<0,05) i sumxennsm kourentparii BIIT (na 46,7%, p<0,05).

Bucnosox. Buxopucrauns y naiteir, xsopux Ha Pb Ta CBBAC, 3ac00iB, 1110 3MEHINYIOTh HAJTUIIKOBY
npoaykuito ET-1 (aprinin) # mocmabmioots edektu Bxe cuHTe30BaHOro ET-1 (L-KapHWUTHH) TPH3BOIUTH JIO
3MEHILIEHHS KIJILKOCTI JiTell 3 MiIBUIIEHUM cHpoBaTKoBUM BMicToM cyOctanuii P 1 ET-1 Ta nediuurom BIIT.

Abstract. Aim of the study: to increase the effectiveness of treatment and prevention of recurrent bronchitis
(RB) in children with vertebrobasilar arterial system syndrome (VASS) on the basis of the neurogenic regulation
restoration of the bronchial tree by drug correction of the substance P, VIP and ET-1 on the course of the
inflammatory process in the bronchial tubes.

Results. After medication correction decreased the number of children in group 1, compared with baseline,
with an increase in serum content of substance P (by 46.7%, p<0.05) and ET-1 (by 40,0%, p<0.05) and a decrease
in the concentration of VIP (36.7%, p<0.05). Compared with the children of group 2 decreased the number of
children in group 1 with increasing serum content of substance P (by 26.7%, p<0.05) and ET-1 (by 40.0%, p<0.05)
and a decrease in the concentration of VIP (by 46.7%, p<0.05).

Conclusion. Use in children with RB and VASS of drugs that reduce the excess production of ET-1 (arginine)
and attenuate the effects of already synthesized ET-1 (L-carnitine) leads to a decrease in the number of children
with high serum content of substance P and ET-1 and VIP deficits.

Kniouosi cnosa: dimu, bpouxim, netiponenmuou, eHOOMeNnit, apeinin, 1e60KAPHIMUN

Key words: children, bronchitis, neuropeptides, endothelin, arginine, levocarnitine

Kniniyanit nepebir pexypeHTHuX OponxitiB (PB)  3amexunTs Big HEpBOBO-pedIEKTOPHHX  IPOLECIB
SAKAH  XapakTepu3yeTbcs ~ TPUBAJIMM  [EPIOJIOM  MIATPUMKH  (i3i0JOTiYHOTO  TOHYCY — JIMXaJIbHHX
aKTMBHUX 3alaIbHUX Ta OpPOHXOOOCTPYKTMBHMX  IULIAXiB. [lopylIeHHS I[bOT0 3aXMCHOTO MEXaHI3My IpH
mporeciB 'y OponxiampHoMy gepeBi [l, 2]. Taxi PB, B OCHOBI $KOTO JIeXWTh IUIMH KOMIUIEKC

ocobmmBocTi Pb moB's13aHi 3 MOPYIIEHHSAM CEKPETOPHO-
€BaKyaTOPHHX IHCTPYMEHTIB OpOHXiB, sKi B
(diziomoriyHMX yMOBax 3a0e3MedyloTh OYHIIEHHS
CIIM30BUX OOOJIOHOK PECHipaTOPHOTO TPaKTy Bif
Pi3HHX TaTOTeHIB. Pe3yIbTaTHBHICTH TAKOTO KIIPEHCY

3amanbHUX peakmiil (IMyHHHX, HEHPOTeHHHX TOIIO) 3
IucOaslaHCOM HEWPOBEreTaTHBHHUX AaKCOH-pedUIeKCiB,
3laTHE TOTIPIIyBaTH ixXHIH Tmepedir 1 pe3yipTar
mikyBauHs [3].

Jlo Takux nucyHKIINH Ta MOTipmIeHHS Tepediry
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PB 3natHe npu3BOAMTH MOPYIICHHS (YHKIIOHYBaHHS
MO3Ky 4epe3 OCiabjeHHS KPOBOTOKY B OasmILApHIN 1
XpeOeTHUX  apTepiix, IO  HPUBOAWUTH  JO
¢ynkioHansaux posnanis LIHC, sxe 3rinno MKB-10
(pyopuxa G 45.0 xiacy V - CyauHHI 3aXBOPIOBaHHS
HEpBOBOI CHCTEMH) BH3HAYaIOTBCS SK CHHAPOM
BepTeOpo-0a3mIIpHOL aprepiagpHOT CUCTEMH
(CBBAC) [4]. Aucbananc 3 60Ky HEPBOBOI perymsimil
npu OpOHXOJIeTeHEeBIH TIaToJIOT | 3IaTHAN
00yMOBIIOBaTH 3CYBH TPOIECIB HEHPOIMyHHOTO
3aXHUCTy Yepe3 MOAYILAIII0 HeHpOIIenTHIHOI eKcIpecii
NUIIXOM TIepenaBaHHs ceHcopHOi iHpopmamnii B ITHC
4yepe3 HeaJapeHepriuHi, HEeXOJIHepriuHi HepBOBI
BOJIOKHA [5], sAKi BHBUIBHSIOTH 3amajbHi CEHCOPHI
HEeWpoNnenTHIx B TKAHWHM, IO BOHHU IHHEPBYIOTH, 1
3a0€3MeuyoTh PO3BHTOK JIOKAJbHUX Ta CHCTEMHHX
3amanbHUX mporeciB [6]. o Takux HeWpomenTuiiB
BITHOCATh  CyOcTaHIito P Ta  Ba30oakTUBHUI
iHTecTiHaMpHUN nentux (BIIT).

AxrtuBaris cyOctannii P iHOyKye B TKaHMHAX
pi3HI edexTH, Taki SAK Ba3OMWIATAIls, aATe3is
JMEWKOIUTIB /0 EHIOTETialbHUX KIITHH, CBepOiK,
OpOHXOKOHCTPHKIIiSI Ta 3MiHa MOTOPHKH KHIIICYHHKA
[7], cuntes 1JI-8 [8], mocuienus HeiiTpodinsHOro Ta

Makpo(araibHOr0  XEMOTaKCHCY i  MPOAYKIIl
XEMOTAKCHIHHUX (axropi [9], 301IBIICHHS
BUpoOHUITBa 1MTOKIHIB [10], mimBuinye mpomykiiro
JI-17 [11].

BIIT unHuTh NpoTH3ananbhy Aito [12] Ta 3axumiae
KIITHHHO-TKAHWHHI CTPYKTYPH Bil MOIIKOKECHHSI
HaaMipHUM 3ananbHuM npouecoMm [13]. 3aBmsku
IBOMY, y Cy4aCHHX €KCIICPUMEHTAIbHIX Ta KITIHITHIX
JOCITIKeHHAX BUKopucTaHHsA BIIT 3acTocoByeTbes
JUISL Teparlii TSOKKUX THQEKIiHHuX abo ayTOIMyHHHUX
MOIIKO/DKEHb  PI3HUX TKaHWH, Y TOMY YHCIHI
pecmipatopHoro Tpakry [14, 15, 16].

3arasoM JOBEACHO, WO MOPYIICHHs OanaHcy
He#porienTHaiB, 30Kpema cyoOcraniii P Tta BIII,
3aikcoBaHi y MIMPOKOMY Jiama3oHi 3aXBOPIOBAHb
OpraHiB JIMXaHH, T MOXYTb I'THOOKO BILIMBATH Ha X
cumnromu Ta mporpecito [17]. Ame KIiHIYHHX
JOCITIKEHb 3 JaHOI TEeMAaTHKH € HEJOCTaTHHO, IO

notpedye MPOBEICHHS JOAATKOBUX  IMOIIYKOBHX
3aXO0/IiB.

Y TOli e Yac MNOPYIICHHS T'eMOJMHAMIKH B
XpeOeTHUX  CyJAMHAX  3ajly4ae  EHIOTeJHalbHUN

komioneHT [18, 19], mo Moke MaTu CyTTEBHUiA BILTUB
Ha mojaiblie (QyHKUIOHYBaHHS Bciel HeHpoiMyHHOI
perymsmii. Ile moB’si3aHO 3 THM, IO EHJIOTENIH €
CKIagHUM 1 OararoyHKIIOHAIHHUM EHAOKPHHHUM
OpraHOM 3 BHUPAXKEHOI METabONIYHOI AaKTHBHICTIO

[20], sxuii  BUKOHYe Oap'epHy, CEKPETOpHY,
TEMOCTATUYHY 1 Ba30TOHIYHY (YHKII — KOHTPOJIOE
TOHYC TI1aJKo1 MYCKYJIaTypH, remMocras,

nporideparnito, aHrioreHes, iMyHHy cucremy [21].
Enmoreniit BXOAUTH 10 MEPIIOT JIiHIT CHCTEMH 3aXUCTY
OpraHi3aMy BiJl BTOPIHEHHS MIKpOOiB 1 €HJOT€HHHX
PCUOBHH Y BiONOBiIh Ha OyAb-AKE ITOIIKOKCHHS
TKaHUH, BIJIOBITal0YM Ha KOHTAKTH 3 KCCHOTCHHUMH
MoJpa3HUKaMU [UIIXOM CHHTE3Y (DakTopiB, IO
PETyIIOI0Th TeMOCTa3, KIITHHHAN PiCT, BA30MOTOPHY
¢dbyHKIIO, 3amanbHi TPONECH — OKCHI  a3oTy,
MPOCTAIUKIIiHN, TpoMOokcaH A2, anrioreHsumH Il Ta
enporenin-1 (ET-1) [22].

Epexr ET-1 B jauxanpHHX  [OUIAXaX €
OaraTorpaHHUM 1 IOJISITa€ B 3JaTHOCTI BHKJIHMKATH
OpPOHXOKOHCTPUKIIIIO, IOCHJIIOBATH PEAKIil0 OpOHXIB
Ha IHTQALIMHI aHTUreHW, 30LIBLIYBaTH IPUILIUB
3anagbHUX KIITHH, MPOAYKLIIO NUTOKIHIB, Opatn
yuacth B (opMyBaHHI HaOpsKy Ta B mpolecax
peMOeTIOBaHHS OpoHXiB, MIPUCKOPIOBATH
XEMOTAaKCHC, aIre3if0 1 aKTUBAIil0 HEHTPodimiB,
CTHMYIIIOBaTH PO3BUTOK (piOpo3y cyOemiTeniaabHOTo
mIapy CTIHKM OpOHXIB 1 YTBOPEHHS XEMOATTPAKTaHTY
JUTS eikonwTiB [23].

CaMme TOMy, TIOTE3010 JOCIHIIKEHHS CTAlO TE,
o MeJIMKaMeHTO3Ha KOPEKIIis BILUIUBY
BuIleo3HaueHHUX Qakropis (cydcranuii P, BIII ta ET-
1) Ha mepe0ir 3anajpHOTO Mpolecy B OpOHXaX y JiTei
3 CBBAC 3n1aTHa migBUIIUTH €(PCKTHBHICTh JTIKYBaHHS
ta npodimaktuku PB  3aBmAKM  BiJHOBJICHHS
HeWporeHHoi perysuii OpoHXialnbHOTO JepeBa.

MATEPIAJIU TA METOU
Jnst 00’€KTMBHOI  OIIHKH e(eKTUBHOCTI
3alpOMOHOBAHUX  pealimiTariitHo-IpodiTaKTHIHIX

3axofiB Oymo obcrexxeHo 30 miteit Bikom 7-11 pokiB,
xBopux Ha PB, 3 CBBAC. BunagkoBuM gmHOM Oymu

copmoBaHi 2 Tpymu:
1 rpyma — aitu 3 CBBAC, xBopi Ha PB, sxki
OTpUMYBAIIU 3anpornoHOBaH1 peaOimiTariiiHo-

npoQilakTUYHI 33aX0J¥ Yy JOJAaTOK A0 CTaHIapTiB,
BcTaHoBneHux Hakasom MO3 Vkpainum Ne242 Bifg
12.05.2008  «IIpo  3aTBepmKEHHS  CTaHAApTIB
CaHAaTOPHO-KypOPTHOTO JKyBaHHS TTeH 3
COMAaTHYHOIO I1aToJIoTiero» - 15 ocio;

2 rpynma — mitu 3 CBBAC, xBopi Ha Pb, sxki
OTPUMYBAJIM TUTBKH peabimiTaniiHo-podinakTHaHi
3axonu, 3rigHo Hakazy MO3 Vkpaiam Ne242 Bifg
12.05.2008  «IIpo  3aTBepKEHHS  CTAaHAApPTiB
CaHaTOPHO-KYpPOPTHOTO JiKyBaHHS JiTein 3
COMaTHYHOIO MaToJorieo» - 15 ocib.

PexypenTHuU1 OpOHXIT BU3HAYaBCs sIK 3 Ta Oiblie
eMi30/liB TOCTPOro OpOHXiTy Ha PpiK 3rigiHO 3
HAIlIOHAJILHUM MTPOTOKOJIOM.

Tepmin «CBBAC» BUKOPHCTOBYBaBCSI B SIKOCTI
miarHosy y gmited 1-i ta 2-1 rpyn Ta BH3HAdYaBCA
HAsSBHICTIO y [OUTHHU KIiHIYHUX Ta / abo
IHCTpYMEHTANBHUX JAaHUX IIOJO 3BOPOTHOI imiemil
MO3KOBHX CTPYKTYD, 5IKi KPOBOIIOCTAYAIOTHCS 3 CyIUH
cucteMu XpeOeTHOT i OCHOBHOT apTepiil. BifmosigHo 10
MKB 10-ro mepermsnmy naHwid CTaH Mae pyOpHKY

«CuHapom BepTeOpoOa3MITAPHOT apTepiaibHOT
cuctemn» (G45.0) 1 BimHOCHTBCS g0 Kiacy VI
«XBopoOu HepBOoBOi cucTemMm», posmiry G45

«MuHyIIi TpaH3UTOPHI LepeOpanbHi ieMiTHi HaaIu
(aTakn) i COPiTHEH] CHHAPOMEIY.

KinbkicHe Bu3HauenHs cyoOctanmii P, BIIT B
CHpOBATIi KpOBIi MPOBONIIOCS METO/IOM
iMyHOepMeHTHOTO  aHanmizy Ha  Qoromerpi-
anamizaropi «Humareader SINGLE» (Himeuyuunna) 3
BukopuctaHHsIM IDPA rect-cuctem «Substance Py,
«Vasoactive  Intestinal ~ Peptide»  BHpoOHHUTBa
«Peninsula Laboratories, LLC» (San Carlos, USA).
Kimpkice BmsHauenHs ET-1 B cuposarmi Kposi
TIPOBOIMIIOCS METOIOM iIMyHO(EPMEHTHOTO aHAITi3y Ha
dortomerpi-anamizaropi  «Humareader  SINGLE»
(Himeuuwnna) 3 Bukopuctanusm IO A tect-cucrem «big
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Endotheliny» BUPOOHUIITBA «Biomedica

Medizinprodukte GmbH & Co KG» (Austria).
KoHTponb  KTiHIKO-1a00paTOPHUX MOKA3HHKIB

MPOBOMUBCS dYepe3 3 MiCsii TicHs 3aBEepIICHHS

i nocnabnroBatu eekt Bxe cuHTezoBanoro ET-1 (L-
KapHITHH).

OTpuMani  pe3ysipTaTd  00poOisimMcs  3a
JIOTIOMOT0I0 HETapaMeTPUYHOTO KYTOBOTO KPHTEpPito

MOBHOTO 00csiry  peaOimitamiiiHo-npodinaktuunux  @dimepa ¢ (i 3icTaBieHHS JBOX BHOIPOK 3a
3aXO/IiB. 4acTOTOI0 e(eKTy).

MennkamMeHTo3Ha KOPEKITist TIPOBOIUITACS PE3VJIbTATU
mpernapaTaMy, 10 MiCTTh JIeBOKapHIiTHH (L-KapHITHH) KimpxkicTs TiTei Pi3HOCTIPSIMOBaHUMH

mo 500 mr 3 pasu Ha JeHb HPOTATOM 3 MicALiB Ta
apriig mo 100 Mr 2 pasu Ha JeHb MpoTsIroM | Micsrs,
KOMILJICKCHE 3aCTOCYBaHHS SAKUX  JO3BOJISIE
3MCHITYBaTH HaUTHIIKOBY mponykuito ET-1 (aprinin)

BIIXWJICHHSMH CHPOBAaTKOBOTO BMICTy cyOcTtaHIii P,
BIIT Ta ET-1 micnms mpoBemeHHX peabiyiTamiiHO-
MpoTAKTUIHAX 3aXO0iB Y HOPIBHIHHI 3 HITBMH, SKi
iX HEe OTPUMYBaJIN, HaBeACHi y Tabmwmi 1.

Tabuuus 1

KinbkicTs aiTeii 3 BinxujeHHssMu cupoBaTkoBoro Bmicty cydcranuii P, BIII ta ET-1 micis npoBenenHst
peadiniTaniiHo-nMpo@iaKTHYHUX 32X01iB

KinbkicTs aiTelt
. . BuxiiHi OKa3HUKH Iicys mpoBeIeHNX 3aX0/IiB
TMoka3HUK BMICTY Y CHPOBATLI Tpyma2 Tpyma 2
I'pyna 1 (n=15) (n=15) I'pyna 1 (n=15) (n=15)
CybcTaniist
36inbniennst (Ginbie 0,45 Hr/mir) 12 (80,0%) 13 (86,7%) 5 (33,3%)** 9 (60,0%)
Hopwma (0,38-0,45 ur/mi) 2 (13,3%) 1(6,7%) 10 (66,7%) 6 (40,0%)
3menmenns (menrre 0,38 Hr/mo) 1 (6,7%) 1 (6,7%) 0 0
BIIT
36imbmenns (Oibiie 0,39 Hr/mi) 0 0 0 0
Hopwma (0,28-0,39 ur/mi) 6 (40,0%) 7 (46,7%) 12 (80,7%) 5 (33,3%)
3meHieHns (Menrie 0,28 Hr/min) 9 (60,0%) 8 (53,3%) 3 (20,0%)** 10 (66,7%)
ET-1
(6m§i”ﬁﬁ'§e$§m ) 8 (53,3%) 8 (53,3%) 2 (13,3%)* 8 (53,3%)
Hopwma (0,02-1,03 mmosns/n) 7 (46,7%) 7 (46,7%) 13 (86,7%) 7 (46,7%)
3MEeHIIIeHHS
(menme 0,02 Motb/i) 0 0 0 0

pumitku:

1.4 - TOCTOBIpHICTh BiAMIHHOCTEH Bijl HOKA3HHUKIB 0 IPOBEIECHHS peabiliTaniifHo-Ipo(iTakTHYHUX 3aX0/iB

(p<0,05)

2. * - JIOCTOBIpPHICTh BiJMIHHOCTEH BiJl MIOKa3HMKIB JiTeil 2-1 Tpynu, 1[0 HE OTPUMYBAIU peadiiTaliiiHo-

npodinaktuuasi 3axoau (p<0,05)

PesynbraTu  IOCHIJUKEHHS, TIPEACTaBIEHI B
TaOJUIl, JEMOHCTPYIOTh, MO IICIA POBEIACHUX
peabumiTariitHO-IPOQiTaKTHYHIX 3ax0[IiB
CTaTUCTHYHO 3HAYUMO 3MEHIITUIACS KUTBKICTh JiTel 1-
W TpymnH, y MOPIBHAHHI 3 BUXITHUMH ITOKa3HUKaMH, 3
MiABUIIICHHSM BMICTY B CHPOBATIi KpOBi cyOcTaHMii P
(na 46,7 %, p<0,05) i ET-1 (ma 40,0 %, p<0,05) i
3HMKeHHAM koHneHTpanii BIIT (#a 36,7%, p<0,05).

VY mopiBHAHHI 3 AITEMH 2-1 TPyNH, TPOBEICHHS
3aMpoINOHOBAaHUX  peabimiTaniitHo-TIpodiTaKTHIHIX
3ax0/iB IIPHU3BEJO [0 CTAaTUCTUYHO 3HAYMMOIO
3MEHIICHHS KUTBKOCTI JiTe# | rpynu 3 miABHIICHHAM
BMICTYy B CHUpOBAaTIli KpoBi cyOctanmii P (#a 26,7 %,
p<0,05) i ET-1 (ma 40,0 %, p<0,05) i 3HWKEHHIM
konuenrpauii BIIT (Ha 46,7%, p<0,05).

OBI'OBOPEHHS PE3VYJIbTATIB

Hans MIPOBEICHHS MeIMKaMEHTO3HUX
peabinmiTaniifHO-IpoIAaKTHYHUX 3aXO0JiB Yy AiTeH 3
CBFBAC, xBopux Ha Pb, BpaxoByBainacst HeoOXiHICTh
MOKpAIIEeHHsI KPOBOIIOCTaYaHHs y CyAMHAaX BepTeOpo-
GasuisipHOTO OaceiHy y koMOiHAIlii 3 MPUTHIYEHHSIM
HaJMipHOTO MAaTOJIOTIYHOTO HEHPOIMYyHHOTO
3anajibHOrO0 TPOLECY 3 OJHOYACHOI MOYJISIIED
nmocnabysieHoro  ¢aromuro3dy. Y  AKOCTI  TOYKH

npuKiIagaHds 0yB oOpanuil migsuineHui Bmict ET-1,
3HMKXEHHS SIKOTO CIIPHSUIO O BITHOBJICHHIO MOPYIICHIX
MMOKa3HUKIB. Ake Biomo, mo 6mokana ET-1 3HmKYE
piBens 3ananenHs [24; 25], a uu3bki koHueHTparii ET-
1 acomiifoBaHi 3 BUCOKAM PiBHEM BMICTy IPHPOIHOTO
nporu3anaipHoro nuTokiny I1L-10 [26]. [Ipu upomy,
M0 JaHWM IITepaTypH, HOpMaii3amis KOHIICHTpAIil
ET-1 cympoBOIKYETBCS BINHOBICHHAM  (DYHKIIIH
BPODKEHOTO iMyHIiTETY [27].

V sKoCTi TakuXx 3ac00iB, M0 3HIKYIOTH CHHTE3 Ta
Bmict ET-1 Oynm BiniOpani mpemapaTw, Mo MIiCTATh
neBokapHiThH (L-kapHiTHH) Ta apridiH. JIeBokapHITHH
yepe3 mocwieHHa cuHTe3y AT® HecnmemmdivyHO
nocnabioBaB HeratuBHi edextn ET-1 [28]. Ockinbku
npenapatu AT® He BUKOPHCTOBYIOTBCS y AUTSYOMY
Billi, TO HAMH JI0 3aCTOCYBaHHS OYB 3alpOIIOHOBaHUI
neBokapHiTHH (L-kapHiTHH), 110 € BiTaMiHOMOIOHOIO
PEYOBHHOIO, SIKa y IPUPOJHUX YMOBAX CUHTE3Y€EThCS Y
MIEYiHIl, HUPKaX 1 MO3KOBifl TKaHWHI 3 aMIHOKHCIIOT
Ji3WHY Ta METIOHIHY 3 Y4acTIO 3ajli3a Ta ackopOiHOBO1
KHCJIOTH, y TUIa3Mi KpoOBi nepebyBae y BinbHIN Gopmi
Ta y GOopMi arIKapHiTHHOBHX e(ipiB.

JleBOKapHITHH € TOJIOBHUM KO(aKTOPOM OOMiHYy
JKUPHHUX KUCIIOT y CEpIli, MEYiHIl Ta CKEIIETHUX M’ s3aX,
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Bigirpae podb OCHOBHOT'O NIePEHOCHUKA
JIOBI'OJIAHLIFOXKKOBUX JKUPHHUX KHCJIOT Y MITOXOHJPIi,
Jic BiMOYBa€eThCs X OeTaOKMCHEHHS 10 aneTii-KoA 3
HacTynmHuM yTBopeHHAIM AT® [29].

ApriHiH — aMiHOKHCJIOTA, SIKa HAJIEXKHUTH JI0 KJIacy
YMOBHO HE3aMiHHMX 1 € aKTHBHUM 1 pi3HOOIYHMM
KIITHHHAM ~ PETyJITOPOM  YHCICHHHX  JKHTTEBO
BaXIUBUX (QYHKIIH OpraHi3My, IO BHSBIIIE Ba)KIHBI
MPOTEKTOPHI e(peKTH. ApPTriHiH Ma€ aHTHUTIMOKCHYHY,
MeMOpaHOCTa01TizyI01y, UTOIPOTEKTOPHY,
AQHTHOKCH/IAHTHY, aHTUPAINKAIBHY,
JIe3IHTOKCUKAIIITHY aKTHUBHICTh, IpPOSBIAE cebe SK
AKTHBHUH PEryJisiTOp MPOMIKHOTO OOMiHY 1 IpoLeciB
eHeproza0esrneyueHHs, BiAIrpac TIEBHY poOJib Yy
HiATPUMII TOPMOHANBHOTO OajlaHCcy B opraHizmi. s
niteii i3 CBBAC ta PB BaxmuBum 0yi1o0 Te, 0 apriHiH
npuraiuye cunte3 ET-1 [30] Ta Mmomymroe poboty
BPOJKCHOTO Ta alallTUBHOTO iMyHiTeTy [31].

Otxe, came KOMIUIEKCHE 3aCTOCYBAaHHS apriHiHYy
Ta AT® pn03BOIsE K 3MEHUIYBATH HAJJUIIKOBY
npoayknito ET-1 (aprimia) Tak # mocmabmoBaTH
epextnn Bxke cuHTe30BaHOTO ET-1 (JIeBokapHITHH)
[32].

B pesynmpraTi  MEIMKaMEHTO3HOI  KOPEKIil
3MEHILMIIACS KUIbKICTD AITeH 3 MiBUIICHHSIM BMICTY B
CUpOBATIIi KpOBi npo3anansHux cyocranmii P 1 ET-1 1
3HW)KEHHSIM KOHLIeHTpalii nporusanansHoro BIIT. Ane
OKpIM NPUTHIYEHHS HAJMIPHOTO 3alajlbHOTO IPOLECy
[33], munamika Bmicty ET-1 mama me # Baromwuii
Ba3OTpPONMHUI aHTHCHacTHIHHN edekt [34], mo OyB
paxsmBuM i nmamieHtiB 13 CBBAC Ta wmaio
BiOOpaKeHHS Yy TIOKpAmICHHI KIIHIYHUX IIPOSBIB
JaHoro craHy. KpiMm TOro, 3HM)KEHHS CHPOBATKOBOI
koHmeHTparii ET-1 cmopusiimo 3MeHIIEHHIO HOTO
OpoHXOKOHCTpHKTOpHOT il [35], mo Oymo Bkpait
BOXJIMBUM JJIs1 JiTel, xBopux Ha Pb, ocobnmBo B
KOMOIHAIIIT 13 TUHAMIKOIO cyOcTaHIIii P.

TakuM 4MHOM, JOCIHIJPKEHHSIM BCTaHOBJICHO, IO
JiTH, XBOpi Ha KomOiHoBaHy mnatosiorito — PB Ta
CBBAC, MaioTh Oinbll TSOKKHH 1epedir TrocTpux
OpOHXITIB, 3yMOBJIEHHH HETaTUBHHM  BIUINBOM
JucOaIancy HEHPONENTHAHOI PeryJsii Cy JMHHOTO Ta
OpOHXIalFHOTO TOHYCY i3 PO3BHUTKOM OCOOJIHBOTO
CHMIITOMOKOMIUIEKCY. =~ B OCHOBI  BHsBIEHOTO
HEWpOTreHHOro JucOajlaHcy JISKUTh Ipo3araibHa
AKTUBHICTh Ha ()OHI TIOCHIICHOTO BIUIMBY HAaJMIpPHHUX
Ba3o- Ta OpOHXOKOHCTPUKTOPHHUX MEIIaTOpiB Y
BUTJISII MIJBHUINEHOTO BMICTY Yy CHpPOBATIl KpOBI
cyocrannii P ta ET-1. Ilpiopurerna poms ET-1 y
PO3BHUTKY OunbIn TsDKKOTO Tepebiry Pb y miteit Oyma
JIOBe/IeHa [UIIXOM  €(eKTHBHOTO  BHUKOPHCTAHHS
MEIUKaMEHTO3HHX 3ac00iB, SKi 3MEHIIYIOTh ii CHHTE3
Ta CHUPOBATKOBHH BMICT, IO HO3BOJHJIO JIOCSAITH
MO3UTHBHUX  KJIHIKO-Ta0OpaTOPHUX  PE3yJbTaTiB
CTOCOBHO SIK OpOHXIaJIbHOI, TaK W CyZANHHOI MaTOJIOTii.

3ABEPIIEHHA

3 ypaxyBaHHSM HETaTUBHOTI'O BIUTUBY HAsBHOCTI
CBBAC Ha mepebir Pb y niteli HeoOXimHuUM €
MPOBEJICHHS] KOMIIJIEKCHOI MEIMKaMEHTO3HOT KOPEKITii
i3 3abesmedeHHsM Moamdikamii Ta  KOHTPOIIO
HEHUPOIMYHHOTO Ta CYAMHHOTO JAUCOATAaHCy Y BUTIIAIL
3ac00iB, 1110 3MEHITYIOTh HAUIUIIKOBY npoaykiiro ET-
1 (aprimig mo 100 mr 2 pa3m Ha AeHb TpPOTATOM 1

Micss) W mocnabolTh eeKTH BXXE CHHTE30BaHOTO
ET-1 (L-xapuuTus mo 500 mr 3 pa3u Ha JCHb IPOTATOM
3 MicsIiB) 3 BUKOPUCTAHHSM JaHOTO Kypcy 2 pa3u Ha
pikK.

Bukopucranns y nireit, xsopux Ha Pb ra CBBAC,
3ac00iB, [0 3MEHIIYIOTh Ha UIMIIKOBY npoaykiito ET-
1 (aprimin) # moCmabmIOIOTH e(peKTH  BXKe
cuateszoBanoro ET-1 (L-KapHUTHH) NPU3BOAUTH 10
3MEHIIEHHS  KIUIBKOCTI  JITeH 3  IMIABUIEHUM
CHUpoBaTKOBUM BMicToM cyOcrtanmii P i ET-1 Ta
nedimurom cupoBaTkoBoi KoHmeHTpamii BIII, mo
BKa3ye Ha ePEKTHBHICTh 3aIIPOITIOHOBAHOTO i IXO.Y.
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PO3POBKA EMYJIbCIHHUX OCHOB 31 COPBITAH OJIEATOM TA COPBITAH
MOHOCTEAPATOM

Abstract. The experimental justification of the composition of type Il emulsion bases for the creation of semi
- solid dosage forms is presented. Organoleptic studies were conducted and major physico-chemical parameters
were identified. According to the results of determination of a number of structural-mechanical and consumer
properties of the prototypes, the optimal formulations of the bases were selected for the further work.

AHoTanis. Y po0OTi MpeacTaBicHe eKCICPUMEHTAIbHE OOTPYHTYBAHH CKJIa Ty eMyJbCiiiHuX ocHOB II poxy
JUISL CTBOPEHHSI M’SIKUX JIKapChbKHX Ta KOCMETHUHHX (opM. IIpoBeneHi opraHoJenTHYHI JOCHIIKEHHS Ta
BU3HAYCHI OCHOBHI ()i3UKO — XIMIUHI MOKa3HHKH OCHOB. 3a pe3yJibTaTaMH BU3HAYCHHS HHU3KH CTPYKTYpPHO-
MEXaHIYHUX Ta CIIOKUBYUX BJIACTUBOCTEH MOCIIIHUX 3pa3KiB 00paHi ONTHMAJIbHI CKJIa i OCHOB JJIS ITOJAJTBIIHX

JIOCIIIKEHD.

Keywords: semi - solid dosage forms, emulsion bases, emulsifiers, creams, rheology.
Krouosi crosa: m’saxi nikapceki popmu, emynvCitini 0OCHO8U, eMYIbeamopu, Kpemu, peoiois.

Beryn. B pmanmii wac MsKi Jikapceki popmu
(MJI®) Ha eMyIbCIHHHX OCHOBAaX € HaWOULIBII

NEePCHEKTHBHUMH, 110  OOYMOBIICHO  BHCOKOIO
cnenu(ivHICTIO BIUIMBY Ta BHCOKHUM  piBHEM
6iomocTynmHOCTI AKTUBHHX (hapMareBTHYHIX

inrpeaieHTiB (ADI) y cki1azi JaHUX OCHOB.
Oco01MBOCTI BIUIMBY €MYJIbCIHHUX JIIKAPCHKUX Ta
KocMeTH4HUX (opMm BunpapaaHi  (izionoriyHUMHU
CTPYKTYPHUMH 1 (PYHKIIOHAJTBHUMH OCOOJHUBOCTSIMHU
MIKIPHOTO ~ TOKPUBY,  HETaTWBHI  3MIHH  SKHX
MOTIEPeDKAIOTh 1 KOPUTYIOTh eMynbciitHi MJI® Ta
KocMeTH4HI 3acobu. Tak, HampukiIag, cyxa, HaaTo
YyTJIMBa IIKipa, BUMarae KOMIICHCYIOYOTO BIUIMBY
BOJIHO-OJIIITHUX CHCTEM, came eMyJIbCii B/M [2].
BaxnmBuM € parioHasibHE TO€JHAHHS BOAU Ta
KHPIB B CKJIaJ1 eMYIbCiH, 110 3a0e3meuye ps )KUTTEBO
BOXIUBUX (YHKIIH, SK IIKIpH, Tak 1 OpraHisMy B
[UTOMY: CHpHsi€ aKTHBI3aLlii MPOIeCciB BCMOKTYBAaHHS 1
pe3opobuii. AKTHBaIis BCMOKTYBaHHS 3a0e3medyeThes
MOBEPXHEBO-aKTUBHUMHK  pedoBnHamu  ([TAP) -
00OB'SI3KOBIM KOMITOHEHTOM €MYJIBCIHHUX CHCTEM,
3JaTHUMH 3HEKUPIOBATH HIKIPHY TOBEPXHIO IILIIXOM
coiro0uizamii HaTUBHUX JIMIAIB 1 JECTPYKTYpyBaTH
OpupojHi  OUTKM, 1[0  CHpHsE  MiJBHIIEHHIO
npoHUKHOCTI mKipu. JKupn 3nmatHi (yHKIIOHAJIBHO
3aMilIaTH JIMAM IIKipE TOpH iX Hecradi. Bonu
CIpHAIOTH Mamuepamii 1 3irpiBaHHIO IIKipH, IO
BHUKJINKA€ KPOBOHAMOBHEHHs, 1 TaKOX IiJBUIILYE

LIBHJKICTh BCMOKTYBaHHSI PEUOBHH, JJa€ MOXIIUBICTh
BapifoBaTH KOHCHCTCHIIIEI0 1 pIiBHEM BIUIUBY, B
3aJICKHOCTI  BiJl TMpHU3HAYeHHS 3acoly, Qi3uko-
XIMIYHAX BJIACTHBOCTEH PEYOBHMH, IO BXOIATH 10
CKIIaJly eMyJIbCIHHOTO Kpemy 4u Masi [5].
HaiiurcenpHIIIO0 i, 0TKE, HAWOIBII THITOBOIO Ta
NOKa30BOI0 B YyciXx BinHomeHHAX (¢iziosoriunux,
TEXHOJIOTIYHUX) € Tpyla eMyJbCIHHHX M SIKHX
mikapcekux 3acobie MJI3 y dopmi kpemy. Ile
MOB'SI3aHO 3 THM, IO JEPMATOJIOTiYHI Ta IJIKAPCHKi
KOCMETHYHI 3acO0M 3HaTHI 3aJ0BOJNBHATH  PSII
CIIO)KMBUMX BUMOT, a caMme: BUIbHO BHJABIIIOBATHUCS 3
TyO0 abo BuiMBatHcs 3 (paakoHa (EKCTPY3is); JIETKO
HaHOCUTHCS, IIBHJKO BOMpaTHCS LIKIpOO; HaJlaBaTH
LIECTIPSIMOBAHUH BIUIMB Ha INKIPHI ITOKPUBH; JIETKO
BHJIAJSITHCS 32 HEOOXiHOCTI 3 MOBEPXHi IIKipH.
Emymnbciiini CUCTEMH TEPMOANHAMITHO
HecTaOunbHi. [y miIBUIIEHHS CTIKOCTI eMyIIbCitHIX
OCHOB BHKOPHCTOBYIOTHCS] €eMYJIbraTopH. SKi MOBUHHI
BIAMOBIZATH HACTYIHHM BHUMOTaM: 3a0e3leuyBaTh
¢opmyBaHHS CTaOUTBHOI eMynbCil; OyTH XiMidHO
IHIU(QEPEHTHUMY; HE TIPOSBISITH TOKCHYHY Jil0, He

BUKIIUKATH  [OJIPAa3HEHHS  IIKipW; HE  MaTu
HEIPUEMHOTO 3allaxy; MarTh OYTH JO3BOJICHUMH JO
BukopucTanHs  (Haka3 MO3 Ne 8  «IIpo

3aTBEPUKCHHS IEPEIiKiB JONOMDKHHAX PEYOBHH Ta
O0apBHUKIB, [O3BOJCHHUX I 3aCTOCYBaHHI y
BUPOOHHUIITBI JIIKApChKUX 3aco0iB, Mmoo (JTiKapCchKi
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3aco0M) peecTpyIOThesl B YKpaiHi Ta BUTOTOBIISIIOTHCS
B alTeYHUX YMOBax 3a peuentaMM JikapiB 1
3aMOBJICHHSIMU JKYBaJIbHO-
PO LIAKTUIHUX 3aKIIATIBY).

OpnHi€l0 3 MEePCIEeKTUBHUX I'PYIl EMYJIBraTopiB €
ckmanHi edipu copOiTy, MOHO- 1 IUIITLEpUAIB 1
nomiernieny. Cepex TpynmH IIMX CHOJXYK MOXKHA
BUAUTUTH eMYIbraTop copOiTaH 0JIeaT, 0 € HeiOHHOIO
IIAP, emymbratopomM ApYyroro poay 3i 3HAYCHHAM
rigpodinsHO-NMinOinsHOTO 6anancy (I'JIb) 4,3.

Sk cmiBeMyIbraTop BUKOPHCTOBYETBCS COpOiTaH
MOHOCTEapaT — HEIOHOTEHHHH eMyibratop — edip
copOiTaHy 1 KHCJIOTH cTeaprHOBOI, sikuii Mae ['JIB 4,7.

B emynbcisix apyroro poay Ounbll JOpeYHO
BUKODHCTOBYBAaTH  CyMIIl ~ eMyJIbraTopiB  JJIsd
CTBOPEHHSI OLIbII CTAOUILHOT CHCTEMH NPU HE3HAYHHUX
KOHLIEHTPALISIX eMYJIbraTopiB.

BpaxoByroun mepeBarum eMyIbCIHHHX OCHOB 2
POy Ta TEXHIYHI MOXIHUBOCTI BUTOTOBJICHHS M’SIKHX
JTKapChbKUX Ta KOCMETHYHHMX 3acOo0iB  anTeKaMu
aKTyaJbHAM € po3poOKa CTaOUTbHUX, JOCTYIHHX,
JEerKuX B TEXHOJIOTTYHOMY aCIIeKTI,
MAaJIOKOMIIOHEHTHUX OCHOB, III0 MICTATH JO3BOJICHI JI0
BUKOPHCTAHHSI JONOMIDKHI PEYOBUHH.

Merta po6orn. OmnpaifoBaHHs Ta IOCIIIKCHHS
MOJICTIBHUX 3pa3KiB eMYJIbCii Pyroro poay Ha OCHOBI
CyMillll eMyJbratopiB cop0OitaH ojeaTy Ta copOiTaH
MOHOCTEapaTy 3 METOIO MOJJANIBIIOTO CTBOPEHHS OCHOB
JUIL  BHUKODHCTaHHS B EKCTEMIIOPAIBHHX M'SIKHX
JTKapChKUX Ta KOCMETHYHUX 3aC00aX.

Marepianu Ta MeroaM aociigxeHHs. s
NPHUTOTYBAaHHS eMYJIbCIHIX OCHOB OyJIM BUKOPHCTAHI
HACTYIIHI IHTPEI€HTH: eMYJIbraTOpH — copOiTaH oneat
(PhEur) (Span 80) [3], copb6itan monocteapar (PhEur)
(Span 60) [3] , omist kykypy3sina (PhEur) [3] ta Boga
ountiena (DY 2.0) [1].

Kpurepisimu  sikocTi Tpu  po3poOIll  CKIaxy
eMYJIbCIHHUX OCHOB OyJIM: OpraHOJIENTHYHI Ta
CEHCOpHI  BJIACTUBOCTI, TEpMO- Ta  KOJOiAHA

CTablIbHICTh, 3HaYeHHs pH Ta JesKi peornoKa3HUKH.
BusHadueHHS KOJOiMHOT CTaOIIBHOCTI MPOBOIMIH
HEHTPU(YTYBaHHAM TPOTATOM 5 XB. IIPU YacTOTi
o6eptrie 6000 c. TepMOCTaOiIbHICT, BH3HAYAIN B
ymoBax tepmoctary (TC-80 M-2) mpu Temmepartypi
42,5+2.5 °C mpotsrom 7 nmi6 [2]. Busnauenns pH
MOJIETIbHUX 3Pa3KiB IPOBOJMIN HMOTCHIIOMETPHIHUM
meronoM y 10% BogHOMY BHIIydeHHI 3 KpeMy Ha pH-
metpi pH 150 MU (P®). Tun otpumanoi emymscii

BU3HAYald  METOJIOM  pO3BeleHHs.  Peosoriuni
JOCITJPKSHHS IPOBOIUIN Ha BICKO3MMETPi
BROOKFIELD HB DV-II PRO (CILIA) B nmiana3oHi
mBuaKocTell 3cyBy Bin 18,6 ¢t mo 93 ¢ (umunpens
SC4-21 nns xkamepu 00'emom 8,3 M) ipu Temmepatypi
20°C [5].

Po3paxoByBann 3HAYEHHS MeXaHigHOT
crabinpHOCTI (MC) 3pa3KiB K BiIHOMICHHS BEITHMYNHH
MeXi MIIHOCTI CTPYKTypH OO pyHHyBaHHA (tl) mO
BEJTMYMHH MEXI1 MIITHOCTI TSt pyiHyBaHHs (T2) [4]:

MC = ’lT1/ T2,

Jns mocmiKeHHS eKCTPY3iHHMX BIaCTUBOCTEH
OCHOB PO3paxoBYyBalHu Koe@iyienm OuHamiuHo20
po3pidicenns 3a HOPMYIIOI0:

K., = (n18,6—M93,0)X 100%

4=

N18,6

]I T)18,6 — B SI3KICTh OCHOBH IIPH IIBHIKOCTI 3CYBY
18,6 ¢%; Mos,0— B’A3KiCTH OCHOBY MPH IIBUKOCTI 3CYBY
93,0 ¢t.

OTrpuMaHni pe3yabTaTH Ta iX OOrOBOpeHHS.
ExcniepuMeHTabHI 3pa3kd TOTYBald 32 HACTYITHOHO
TEXHOJIOTIE0: MOTEPETHRO BiABAKYBAJIH IHTPEII€HTH,
Ta CIDIABJSUIM Ha BONSAHIM OaHi 3 ypaxyBaHHSIM
TEeMIepaTypd IUIABICHHS; CyMIll eMYJbraTopiB
copbirtaH oneary (TemIieparypa miaBlieHHs: 65-75 © C)
Ta copOiTaH MOHOCTeapary (TeMmiepaTypa IUIaBICHHS:
50-60°C) HarpiBaiu Ha BOZsHIN OaHi O TeMIeparypH
80-90°C nonaBanu 10 Hel OO KYKypyI3sHY.
[NapanenpHO HarpiBagu Bomy 10 Temreparypu 80-
90°C. Tlotim 0 MacnsHOT (a3u 107aBaiy MOCTYNOBO
BOJY W eMyJIbI'yBajH 3a JIONIOMOTOI0 'OMOTeHi3aTtopa
(Homogenizer HG-15A) (3000 06/xB.) 10 OTpUMAaHHSI
omHOpimHOi Macu. Di3WKO-XiMIUHI  HOCHIKEHHS
OTPUMAHUX 3pasKiB NPOBOAMIM 4epe3 24 Toj. micis
MOBHOT'O OXOJIOJKEHHS Ta CTPYKTYPYBAHHS CHCTEMH.

3  METOK  BCTAHOBJICHHS  ONTHUMAJIBHOTO
CIIBBIJHOIICHHS ~ €MyJbraTopiB  BapiloBali  ix
KOHIICHTPAI[IF0O Ta CHIBBIHONICGHHA B  MeEXax
KOHIEHTpAIiif, PEKOMEH/IOBaHMX BHUPOOHHMKOM Span
80 Bix 0,5 10 10 % Ta Span 60 — Bix 0,5 10 6 %. BMmicT
onii KyKypyI3sSHOI 3ajMIIaBCsS CTajlMM, TakK SIK
301IbIIYBATH i KOHIEHTPAIIIO € HEIOLIIEHIM.

BimmivueHno, mo 3pasku, ski Mictmimum o 6%
copbitan oneary posmiapyBaiuics B  Ipoleci
emyJbryBanHs. CKiaJ OCHOB HaBeleHO B TalI. 1.

Tabmuus 1
CkJ1a]1 eKcllepHMEHTAJIBLHHUX 3pa3KiB eMYJIbCiHHIX OCHOB
Iarpenienty,
% 1 2 3 4 5 6 7 8 9 10 11 12
0 3paska
Omist 50
KyKypyI3siHa
Span 80, 6 | 8| 10| 6 | 8| 10| 6 | 8 | 10 6 8 10
Sorbitan oleate
Span 60,
Sorbitan - - - 4 4 4 5 5 5 6 6 6
Monostearate
Boga ourmena 1o 100
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Sk mokasanu pe3yibTaTu L[OCJ'Ii,H)KeHL, 3pa3Ku Ne

Pesynpratn gociimkeHb  (Di3MKO-XIMIYHUX Ta

1, 2 posmapyBanucsi TpU MPOBEACHHI TECTYy HA  CEHCOPHMX  BJACTHBOCTEHl  CTabIMBHUX  3pa3KiB
KOJIOiZIHY CTa0iJIbHICTb, L0 CBIYUTH NP0 HEJOCTaTHIE ~ HaBeaeHO B TabI. 2.
BMICT eMyJIbraTopy AJsl cradijizanii 3Ha4HOT KIIBKOCTI
BOJIHOI JucriepcHol (ha3u.
Tabmuwus 2
BiacTHBOCTI eKclepUMEHTAJbHUX 3pa3KiB eMyJIbCiHHIX OCHOB
Tlokazu Howmep 3pazka
151951
. 3 4 5 6 7 8 9 10 11 12
SIKOCTI
. Pinka
Piaka Kpemo e Kpemo
. I'ycra JIeTKa I'ycra . T'ycra T'ycra
KpeMor | TomioH TOIi0H
onioHa a Kpemo | xpemom | kpemort | I'ycra | xpemorn a KpeMon | Kpemorl
nomiOH | ozibHa | omiOHa | kpemom | omiOHa omibna | omiOHa
KOHCHC | KOHCHC . KOHCHC
OpraHo . . a KOHCHC | KOHCHC | Ofi0Ha | KOHCHC . KOHCHC | KOHCHC
TEHIs, | TeHLjs, . . . TEHILis, . .
JIENTHY KOHCHUC | TEHLs, | TEHIls, | KOHCHC | TEHIis, TEHILs, | TEHLs,
HiTa JICTKO JICTKO TEHIIIS no0pe JIETKO | TEHILis, noope JICTKO JIETKO Jo0pe
CeHcopH | AHO" HAHO" nerKo’ 03110, HaHO- eFKO’ osmomi | AHO” 03001 | po3moi
“op CUTBCA, | CUTHCH, p A . p A CUTBCA, p P A
i pO3Mof | UISEThC | CHUTBHCS, | PO3MOA | JIIETHCS JISIETBCS | JISETHCS
noope | moope | - : noope
BJIACTHB IsteTee | o ane JI00pe | LISeThe , ale , alle , alle
. pO3Io | po3Iox . ) posrox . .
octi . . saTa MOBiIb | PO3IIOJ aTa [IOBUIBH | . MOBUIGH | MOBLILH
UII€TEC | 1I€ThC . U1€TBC
BCMOKT HO UII€TBC | BCMOKT 0 0 0
sSTa saTa aTa
VETBCSL | BCMOKT saTa YETBCSI | BCMOKT BCMOKT | BCMOKT
BCMOKT | BCMOKT BCMOKT
YETbCS | BCMOKT YETBCS YETBCSL | YeEThCS
YETBCSL | YeEThCS YETBCS
YETBCS
Twn
eMyJIbCl Bona/macio
i
Tepmo- . . . . . . . . . .
cTabith crabins | crabins | crabine | cTabine | crabims | crabins | crabims | crabins | cTabias | crabiib
. HUI HHUH HUI HHUH HUI HUH HHUH HUH HUHN HUHN
HICTb
Komoin
Ha crabiis | crabins | crabine | crabine | crabine | crabims | crabims | crabines | crabins | crabiib
cTabiinn HAN HUI HHN HUN HHN HUN HHN HUN HAH HAH
HICTH
CrpykT
ypHa
B'SI3KICT 1,4+ 2,3+ 42+ 5,9+ 3,5+ 5,8+ 5,5+ 4,1+ 6,0+ 6,6+
b, Ia-c 0,07 0,045 0,21 0,13 0,03 0,09 0,07 0,11 0,12 0,13
nipu 20
00/XB
Crpykr
ypHa
B'I3KICT 0,5+ 0,65+ 1,5+ 18+ 1,0+ 1,6+ 1,8+ 14+ 1,8+ 1,5+
b, Ia-c 0,035 0,33 0,075 0,03 0,05 0,08 0,09 0,07 0,09 0,075
npu 100
00/xB
7,2+ 7,3+ 7,3+ 7,2+
pH 62 (’)31 631 (’)2 7,3£0,2 | 7,1£0,2 | 7,2+0,3 | 7,1+0,2 | 7,2+0,2 | 7,2+0,2
Koedimi
€HT
JIAHAMIY
HOTO 64,29 71,74 64,29 69,49 71,43 72,4 67,28 65,85 70,0 77,27
PO3piILK
CHHJA
(Kd)
Mexani
qHa
cTabiin 1,18 1,05 1,07 1,04 1,08 1,04 1,05 1,04 1,05 1,03
HICTD
(MO)
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3a pe3yabTaTaMu JOCHIKEHHS CTPYKTYPHO-
MEXAHIYHUX  BJIIACTHBOCTEH  EKCIEPUMEHTALHUX
3pa3kiB  Oyiam mOOYIOBaHI peorpaMu  3alie)KHOCTI

mBuakocti 3c¢yBy (Dr) Bim Hampyru 3cyBy (Tr) mpH
temnepatypi 20 °C (puc. 1) ta rpadixu 3amexHOCTI
B’SI3KOCTI 3pa3KiB BiJl BUAKOCTI 3CyBY (puc. 2).

Dr. C.198 1
78 -
——
—_—4
5
58 g
il T
,,,,,,,, 8
9
10
38 1 s
—— 12
18

10

Puc.1. Peoepama 3aneacrnocmi weuokocmi 3¢ygy (Dr) 6i0 nanpyau 3cygy (1)

HasBHiCTh meTenb TicTepe3ncy Ha peorpamax
IUIMHY CBIAYMTH MPO JOCTaTHIO THUKCOTPOITHICTH
OIpaIbOBaHMUX 3pa3KiB: MiJ 4Yac Aii BUCOKHX Hampyr
3CYyBy CTpPYKTypa 3lIaTHa pyHHyBaTHCs, NpoOTe
MOCTYIOBO BiJTHOBIIIOETHCSI MICJs MaJiHHS HAIpyrd
3CyBYy. 3a pe3ysibTaTaMH BHMIPIOBAHHS PEOJIOTIYHUX
MOKa3HWKIB  po3paxyBamm MC 1 koedimieHT
TUHAMIYHOTO  PO3PIMKEHHA JOCHITHUX  3pa3KiB.

7000
mlla: ¢

6000
5000
4000 -
3000 -
2000 -

1000 -

OntumaneauM 3HaueHHsIM MC e 1 [4]. Hocmigxi
3pa3kd MarTh 3HadeHHsM MC, Omusbke 10
ONITHUMAJILHOTO, 1110 CBITYUTH NPO HE3HAUYHHUH CTYITiHb
pyHHYBaHHS CTPYKTypu ocHOBH. lle Bkazye mpo
MOXIIUBICTh 3pa3KiB, BUATPUMYBATH MEXaHI4HY [0 B
mpoIreci 3MilIyBaHHS 1 TOMOTeHi3alii, a TaKoX
JIO3BOJISIE TependayaT CTaOUTBHICTh MPH TPUBAIOMY
30epirafHi.

60 80 100
Drc!

Puc. 2. 3anexcnicmo cmpyxmyproi 6'a3xocmi MooenvHux 3paskie 6io weuoxocmi scygy (Dr)
npu memnepamypi 20 ° C
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Jis NOCHiKEHHST SKCTPY3IHHHUX BIIACTHUBOCTCH
OCHOB pO3paxoByBalH Koe@iyienm OuHamiuno20
PO3pidicennn, KA Mae cepelnHi TMOoKa3HUKU - 69.
Bucoki 3nauenHs Kd cBiyaTh npo MOXKIMBICTH O1IbII
sKicHoro HaHeceHHs JI3 mpu  MexaHiyHOMY
PO3THpaHHI, XapaKTepU3ylOTh Kpalle PO3piHKEHHS B
PEeXUMI TIepeMilTyBaHHS, OLTBIT AKICHE PO3IIOIIICHHS
BHeCeHUX B OcHOBY ADI i jierke 3amoBHEHHS TYO, 110
miaTBepmKye rpadik 3ameXHOCTI B’A3KOCTI  Bif
MIBUAKOCTI 3CYBY.

Crhix 3a3HaYMTH, IO MOJENBHI 3pa3Kd Jemo
BiZIPI3HAIOTECS 32 OPTaHOJICNITHYHIMH MOKAa3HHKAMH,
aje yci MarTh 3aJI0BUIbHI CIIOXKHBYI BJIACTHUBOCTI.
CeHCOopHI BIACTUBOCTI JOCIIIKYBAJIU 10OPOBOIIBII (N
=20), 5Kl pa30BO HAHOCHWJIM Ha IIKIpY AOCIIIHI 3pa3KH,
3aII0BHIOBAJIM aHKETH Ta OL[IHIOBAJIY I10 1IKami Bix 1 1o
5 3a HACTYITHUMH KPUTEPIsSIMU:

1. 7nerkicTb HaHECEHHS,

IIBHUIKICTB T CTYIiHb BCMOKTYBaHHS;
BiJICYTHICTb KHPHOT IUTiBKH;

BiJICYTHICTB O1JIOTO CITiy TiCIIsl HAHSCCHHS;
BiJICYTHICTb JINTTKOCTI;

CTaH MIKIPH MiCJIs HAHECEHHS.

3a y3araJbHEHHUMHU pe3yJbTaTaMU aHKETYBaHHS
OynyBanu miarpamy (puc. 3), sika JEMOHCTPYE, LIO

SRV

3pasku kpemy Ne 4, 8 Ta 12, mpOsBISIFOTE 33I0BUTHHI
CCHCOPHI BJIACTHUBOCTI, XapaKTEPU3YETHCS JIETKICTIO
HAHECEHHS, OUIBII  IIUILHOK  KPEMOIOIiIOHOI0
KOHCHUCTEHIII€I0, Y IMOPIBHSHHI 3 IHIIUMH 3pa3KaMH.
OnuTyBaHi BIIMITIIH, IO TiCIst HAHECEHHS 3pa3KiB Ne
4, 8 mkipa nmpueMHA Ha JIOTHK, HA Hil HE 3aJUIIAETHCS
6is0TO CIiAy, CIOCTEPITacThCA €PEKT oM’ SIKIIEHHS Ta
MABUIEHHS TYPropy mKipH. 3pa3ok 3, M0 MiCTHTB Y
CBOEMY CKJIAZi OJUH €MyJbrarop — copOiTaH oneaT
(Span 80) me 3ammmiae Gimoro ciimy, ane Mae OLTBII
pIOKY KOHCHCTEHIIO, HIDX 3pa3Kd, IO MiCTATh
KoMOiHatio copbitan omeata (Span 80) Ta copbiran
creapara (Span 60). Sk jgeMoOHCTpye miarpama,
30UIBIICHHST KOHIIEHTPALlil eMYJIbraTopiB BIUTMBAE Ha
BJIACTHBOCTI 3pa3KiB, BOHHM JCLIO BIJIPI3HAIOTHCSA 32
CCHCOPHUMH BJIACTUBOCTSMH, a caMme: 3MIHIOETHCS
LIBUJKICT Ta CTYIiHb BCMOKTYBaHHS, 3 SIBIISIETHCS
JKHpHA TDTiBKA.

Taxum yuHoM, ocHOBH Ne 4, 8 Tta 12 BOJIOMIIOTH
HEOOXiTHAMH  PEOJIOTIYHUMH Ta  CIOXKUBUYAMH
BIIACTUBOCTSAMH 1 MOXYTh OYTH BHKOPHCTaHI IS
CTBOPEHHSI EKCTEMIIOPAIBHUX M'SIKHX JIIKAPCHKUX Ta
KOCMETHYHHX 3aC00iB.

4
Puc. 3. Jliaepama 3anesicnocmi cencoprux 1acmugocmeti OCHOBU Gi0 ix CKaady

BucHoBok. Po3poOmneHi emynbCiiHI OCHOBH
JIPYroro poay 3 pIi3HOK KOHIICHTPALIEI CyMimri
eMyJIbraTOpiB  Ta  BIINMOBIIHO  KOHCHCTEHTHHMH
BJIACTHBOCTSIMH MOXYTh OyTH BIIPOBAJKEHI B SIKOCTI
OCHOB  JJIsI  BUTOTOBJICHHS  JIEPMATOJIOTIYHHX
JKapChbKHUX 3aC00iB Ta KOCMETHYHHX 3aC001B 3aXHUCHOT
Iii, g npodiIakKTHKY BIKOBHUX 3MiH HIKipH TOIIIO.

—— 3pa3oK Ne3
—#— 3pa3oKk Ne4
—&—— 3pa3oK Ne5

3pa3ok Ne6
—#— 3pa3okK Ne7
—®- - 3pa3oK Ne8

3pa3oK Ne9

3pasok
Nel0
3pasok
Nel1l
3pa3okK
Nel2
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XUNIMMECKUIE HAYKH

YK 541.123.6

Conues JI., /Incaboopos H., Umomosa JI., Mycooxconosa /c.
Taooicuxckuii 2ocyoapcmeennulii nedazozuyeckuil ynugepcumem um. C.Auni

UCCJIEJOBAHUE ®A30BbIX PABHOBECHI B CHCTEME K,CA//HCOs,F-H20 ITPH 0°C
METOJOM TPAHCJIALIUN

L. Soliev, I. Dzhabborov, L. Imomova, J. Musijonova
Tajik state pedagogical University. S. Ainy

INVESTIGATION OF PHASE EQUILIBRIA IN THE SYSTEM K, CA// HCOs,F-H20 AT 0°C
BYTRANSLATION METHOD

Annoramus. Yersipéxxomnonentnas cuctema K,Ca//HCO3,F-H,0 npu 0°C BrepBble n3ydeHbI METOJOM
TPaHCJISILUY ¥ TIOCTPOCHHUE €€ 3aMKHYThIE ()a30BbIe JarpaMMBbl. Y CTAHOBJICHO, UTO JUISl UCCIIEOBAaHHOW CUCTEMBI
npu 0°C xapakTepHo Haiuuue 4 - AIMBAPUAHTHBIX IOJIEH, 5 - MOHOBAPMAHTHBIX KPUBBIX U 2 - HOHBAPMAHTHBIX

TOYCK.

Abstract. The four-component system K, Ca//HCOs,F-H,0 at 0°C was first studied by the translation method
and its closed phase diagrams were constructed. It is established that the investigated system at 0°C is characterized
by the presence of 4-divariant fields, 5-monovariant curves and 2 nonvariant points.

Knouesvie cnosa: memoo mpanciiyuu — (])a306bl€ pasosecu;z-()uazpafwwa- MOHoOeApuanmHble Kpuevle —
ousapuanmHuvle NoJsi —HOH8APUAHMHbIE MOYKU— KAIUL —KaTbYUull -2UOPOKapOOHamsl —hmopuobl.

Key words: translation method-phase ravovesiya-diagram-monovariant curves-divariant fields — nonvariant

points-potassium-calcium-hydrocarbonates-fluorides.

Hccnenyemast 4eTHIpEXKOMIIOHEHTHAsI CHUCTEMA
SIBIISIETCS COCTABHOM 4YacThI0 IIECTUKOMIOHECHTHOM
CHACTEMBI K,CallSO4,CO3,HCO3,F-H,0
3aKOHOMEPHOCTH (ha30BbIX PABHOBECHH B HEH CITY)KHUTh
TEOPETHICCKON OCHOBOM TS CO3JAHUST ONTHMATBHBIX
c1oco0oB epepaboTKu MOJIMMHUHEPATHHOTO
MPUPOAHOTO ¥ TEXHUUECKOTO (OTXOJ0B IIPOU3BOICTBA)
CBIPBsI, KOTOPBIE cOAepKaT cyib(haThl, KapOOHATEHI,
TUIpoKapOOHATH, (TOpHABl Kanmsd W Kanplus. Kak
MOKa3bIBaeT aHaiu3 Jureparypsl [1] cucrema
K,Ca//HCOs,F-H,OHe uccnenosana.

B Hactosmiedt paboTe NpHUBEICHBI Pe3yIbTATHI
uccieoBaHus (a30BbIX PABHOBECHA B CHCTEME
K,Ca//HCOs3,F-H,Onpu  0°CmeTosoM  TpaHCIALUM.
Meton TtpaHcmsmmu [2,3] BBITEKAaeT W3 TNPHHLUIA
COBMECTHMOCTH [4] 2JIEMEHTOB CTPOCHUS CHCTEM U3 N
KOMIIOHCHTOB C JJIEMEHTAMHU CTPOCHHS CHCTEMBI W3
n+1 KOMIIOHCHTOB B OJTHOW AHarpaMme .

JIIst mpOTHO3MPOBAHUS CTPOCHUS JHATPaAMMBbI
(ha3oBBIX paBHOBecui YEThIPEXKOMIIOHEHTHO M
cucrembl  K,Ca//HCO3,F-H,One00x0aquMo  3HaHUE
cocTosTHUS (Da30BBIX PABHOBECHUH B COCTABIISIONINX €€
TpexkoMmoHeHTHBIX — cucrteMax: KHCOs-KF-H0;
KHCOs-Ca(HCO:g)z -HzO; Ca(HCOg)z -Can-HzO nu
KF-CaF2-H>0. Kak mokazan ananu3 nuteparypsl [5],
TPEXKOMIIOHEHTHBIE CUCTEMBI TAKXKE HE UCCIIEI0OBAHBI.
Ecnu pomyckaTh, YTO 3TH CHCTEMBI OTHOCATCS K
SBTOHMYECKMM WM JUId  HHUX  Ha  YpOBHE
TPEXKOMIIOHEHTHOTO COCTaBa MOTYT OBITh XapaKTePHBI
10 OAHOW HOHBAPUAHTHOM TOUKH, TO JIJIsl UCCIIETyeMOit
yeThIpéxKkoMIonenTHOH cucteme npu 0°C, Ha ypoBHe
TPEXKOMIIOHEHTHOTO COCTaBa, OYyIyT XapaKTepHBI
CIeTyIoINe HOHBAPUAHTHBIE TOUYKH C PABHOBECHBIMU
TBepasIMU (azamu (Tadm.1).

Tabumma 1

PaBHoBecHBIe TBepable (pa3bl HOHBAPHAHTHBIX TOYEK CHCTEMBI
K,Ca//HCO3,F-H20upu 0°C na ypoBHe TPEXKOMIOHEHTHOI0 COCTABA

TpéXKOMHOHeHTHaﬂ CHUCTEMA HOHBapI/IaHTHaH TOYKa Da30BbIi COCTaB 0CaJIKOB
KHCO3-KF-H,0O E13 Kut+Ko
KHCO3-Ca(HCOs), -H,0 E? Ku+Call
Ca(HCO3), -CaF>-H,0 Es® Car+®do
KF-CaF>-H,O ES Ko+ ®o
[puHsTHI ClIeIyIOIIHe 0003HaUeHHs  KPATHOCTh TOYKH (KOMIIOHEHTHOCTh CHCTEMBI), M

paBHOBecHBIX TBepAbX (pa3: Ku-kammmmuur, KHCOs3,
Cal'-rugpokapbonar kampuusi  Ca(HCOs)z;  K6-
kapo6ouut KF; ®o-dpmoopur CaFo.

3necs u namee E 00o3HauaeT HOHBAPHMAHTHYIO
TOYKY C BEPXHHM HWHIEKCOM, YKa3bIBalOIIUM Ha

HIDKHUM HHJIEKCOM, YKa3bIBAIOIMM Ha MOPSIKOBBINA
HoMmep ToukH. [lo pgamHeIM Tabm. | moctpoeHa
auarpaMma  (a3oBbIX  paBHOBECHH  CHCTEMbI
K,Ca//HCO3,F-H20, Ha ypoBHE TPEeXKOMIIOHEHTHOTO
cocTaBa, B BUje "pa3BepTku” mpu3MsI (puc. 1.).
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H:0
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KHCO:s
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Ca(HCOs): Car
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Pucynox 1. " Pazeépmra" ouazpammol pazosvix pasrosecuti cucmemol K,Ca//HCO3,F-H20npu 0°C
HA YPOSHE MPEXKOMNOHEHMHO20 COCMA8d

IIpu TpaHCIALMKM HOHBAPUAHTHBIX TOYEK YPOBHS
TPEXKOMITOHEHTHOT'O cocraBa Ha YPOBEHb
‘IeTI)IpéXKOMHOHeHTHOFO cocCTaBa (MaTeMaTI/I‘IeCKI/I
peanu3yeMoro npu cOYeTaHUA HOHBAPUAHTHBIX TOUYCK,
OTJIMYAIOIIUXCS APYr OT apyra Ha onny dasy [2,3]),
00pa3yloTcst  CIEIyIOIlMe HOHBAapUAHTHBIE TOYKH
YPOBHSI YETHIPEXKOMIIOHEHTHOT'O COCTaBA:

KHCO: E;

E3+E2® 7 E1*=K6+Ku+Car';

Es*+E43 ™ Eg*= K6+®o+Carl’;
OKOHUaTeIbHBIN BApUAHT 3aMKHYTOH
CXeMaTHYecKoii [6] auarpammbl (a30BbIX paBHOBECHIT
cucremsl K,Ca//HCO3,F-H;0 npu 0°C, nocrpoenHoit
METOAOM TPAHCIISLNH, TPUBEJCH Ha PUCYHKE 2.

KF

Cal’

K6

Ca(HCO:)

Es CaF;

3

Pucynox 2. Cxemamuueckasn ouazpamma (hazoewix pasHoecull cucnmembl
K,Ca//HCO3,F-H20 npu 0°C, nocmpoennas Memooom mpauciiyuu
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Ha puc. 2 MOHOBAapHaHTHBIC KpUBLIC, HOHBApUAHTHBIMHA TOUYKaMU YPOBH:
06pa30BaHHLIe B pe3ybTaTe TpaHCIAIUU ‘{eTpréXKOMHOHeHTHOFO cocCTraBa, OTMCUYCHA TOJICTOH

HOHBApPUAHTHBIX TOYCK YPOBHA TPEXKOMIIOHCHTHOT'O

CIUTOIIHOM JIMHMIA. OHa, B COOTBCTCTBUU C MNPaBUIIOM

COCTaBa, OTMEYEHbl ITyHKTHUPHBIMH JIMHMsAMH, a (a3 [ubbca [7] xapakrepusyercs CIlEIyIOIIUM
HanpaBjieHUss TPaHCISIIMK  YKa3aHO CTpElKaMH.  (ha30BBIM COCTABOM OCAJIKOB!
XapakTtepusyromuii ux (a3oBbI COCTaB 0CaJAKOB E1* E2*= Cal'+K6;
UIeHTHYeH (pa30BOMY COCTaBY HOHBAPHAHTHBIX TOUEK B Tabn. 2 mpuBeneHsl IepedeHb M KOHTYPHI
YpOBHS TPEXKOMITOHEHTHOTO cocraBa. auBapuaHTHRIX monedt cuctembl  K,Ca//HCOgz,F-
MoHoBapHaHTHas KpuBas, mnpoxoismas Mexay — HoOmpu 0°C
Tabmuma 2
IlepeyeHb U KOHTYPBI IMBAPHAHTHBIX NOJIeH CHCTEMBbI
K,Ca//HCO3,F-H20npu 0°C
PaenoeecHad | KOHTYpPEI moneH Ha | PaBHOBecHaa | KOHTYPEI moleH  Ha
TBepas dasa | JHarpayvme (PHc.2) TEepaad daza | 1Harpavme (PHc.2)
moIeH noseH
1 2
Eja---mm-mmeee- E;
K K,HCO ,————— 3 Do A’
1 3 ] !
- I
' I
| 1
! 3
v E; CaF,
3 4
E I )
E; >
Cal 3 p R 4 3
——— 3
E-_:'. El E3 K6 El *"““EI_KF
A
1
]
| |
|
4 4
Ca(HCO ;)3 E: Ele--mmmm- E!
ER 3 2
Kak  moka3piBaeT  aHamM3  IMOCTPOCHHOM 3. ComueB JI. IlpornosupoBanue (ha3oBbIX
JIAarpamMmbl ($a30BbIX  paBHOBECHIA CUCTEMBl  PAaBHOBECHMl B  MHOIOKOMIIOHEHTHOM  CHCTEME
K,Ca//HCOs3,F-H20 npu 0 °C meTogoM TpaHCHANMHM, MOPCKOTO THHA METOAOM TPAHCIALMM  (KHUIa-

OHAa XapaKTepPH3yeTCs CIEIYIOUMM KOJIHYECTBOM
TeOMETPUYECKHX OO0pa30B: IMBAPHAHTHBIX ToOJeH 4,

MOHOBAPUAHTHBIX KPUBBIX 5u HOHBAPHUAHTHBIX TOYCK
2.
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SYNTHESIS AND STUDY OF ANTIMICROBIAL PROPERTIES OF SURFACTANTS ON THE BASIS
OF COTTON-SEED OIL, METHYLDIETHANOLAMINE AND ORTHOPHOSPHORIC ACID

Abstract. Methyldiethanolamine esters have been synthesized on the basis of cotton-seed oil triglycerides
and phosphated by orthophosphoric acid. The obtained products were identified by method of IR- spectroscopy.
The surface activity of the synthesized substances was determined by tensiometric method. Based on these studies,
the maximum adsorption and the minimum area of the molecule at the water /air interface, the surface pressure,
the standard free Gibbs energies of adsorption and micellization have been calculated. Specific electroconductivity
of the aqueous solutions of the surfactants were measured by electroconductometric method. Strong bactericide

properties of the obtained surfactants were revelaed.
Key words: cotton-seed oil

triglycerides,

methyldiethanolamine, phosphate derivative of

methyldiethanolamine, ester, surfactant, electroconductivity, micellization, bactericide

INTRODUCTION

Surfactants are widely used in various spheres of
national economy [1,2]. Among them, the reagents
obtained from ecologically -safe, and reproducible raw
materials attract a special attention [3-5]. The present
paper is devoted to synthesis of new representatives of
such surfactants and a study of their antimicrobial
properties.

EXPERIMENTAL

Cotton-seed oil is of a local production. Among
residues of fatty acids contained in this oil triglycerides,
of saturated ones, miristic acid (Ci4) constitutes 0.3-
0.5%, palmitic acid (Ci6) - 20.0-22.0%, stearic acid
(C18) — 2.0%, arachinic acid (C) — 0.1-0.6% of
unsaturated fatty acids, the content of residues of oleic
acid (Cisg) is 30.5-35.2% and that of linoleic acid (Cis)
is 41.7-44.0%.

Methyldiethanolamine (MDEA) was the product
of Russian Federation, molar mass-119.164 g:mol™,
density-1.038 g-ml, boiling point - 247.1 °C; melting
point-21 °C.

Surface activity of the synthesized substances was
investigated at the air-water interface by tensiometer
“KSV Sigma 702” (Finland) using Du Nouy ring [6].
The method consists in measurement of the maximum
force required for detaching the ring from the liquid
surface. Orthophophoric acid was used as the product
of “Component-Reactant” Joint Stock Company
(Moscow, Russian Federation) which is 86% wt.
aqueous solution

Water was used as a bidistillate.

Specific electroconductivity (k) of the aqueous
solutions of the obtained surfactants was measured by
“Anion-4120” electroconductometer (Russian
Federation).

IR-spectra were registered by Vertex 70 (Bruker)
spectrometer in the range 4000-400

cm! using KBr tablets.

Aminoester was synthesized on the basis of
cotton-seed oil triglycerides and MDEA at 140-150°C
during 13-14 hours in an autoclave equipped with a
temperature regulator. Subsequently, phosphation of
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the synthesized aminoester was carried out by reacting
the aminoester with orthophosphoric acid at 50-60°C
during 5-6 hours. Both surfactants are brown viscous
liquids.

To study antimicrobial properties of the
synthesized surfactants, the method of consequent
dilution was used. The experiments were carried out in
the test tubes which contained a surfactant at different
concentrations and 1ml of the physiological solution.
The 1-st test tube is filled with 1ml of 1% wt. solution
of the surfactant. Afterwards, the solutions of the
surfactant were prepared in the order of concentrations
lowering twice. With this aim, the content of the 1-st
tube was stirred and 1ml of it was introduced into the
2-nd tube, from the 2-nd into the 3-rd one and so on.
From the last tube, 1ml was taken out to have equal
volumes of the solutions in all tubes. In this way, four
consequently diluted solutions of the surfactant were
prepared at dilutions 1:100 (solution 1), 1:200 (solution
2), 1:400 (solution 3)and 1:800 (solution 4) at equal
volumes of the physilogical solution. As a test culture,
two gram positive bacteria (Staphylococcus aureus and

negative  bacteria  (Pseudomonas  aeruginosa,
Escherichia coli and capsule forming Klebsiella
pneumoniae) and fungus (Candida albicans) laboratory
strains were applied. From 1 day culture of each
microorganism, suspensions were made in the
physiological solution provided that 1ml of the
suspension contains 1 bln of microbacterial cells. After
dilution procedure, with Pasteur pipette, 1 drop of
microbial suspension having 500 min microbial cells in
1 ml was added to each test cube. After 10,20,40 and
60 min exposition, the samples were taken away from
each test tube using a bacteriological loop and
inoculated onto the surface of the feeding media (for
bacteria-meaty-peptonian (peptone) agar and for
fungus- Sabouraud medium). Incubation for fungus
was performed in the thermostat at 28°C, for 24-48 h,
for bacteria-at 37°C for 24 h. Intensive growth of a
microorganism was noted as “+”, growth of separate
colonies-by the mark “+-” and absence of the growth of
a microorganism-by the sign”-".
RESULTS AND THEIR DISCUSSION
The scheme of the interaction of cotton-seed oil

spore forming BacillusAntracoides), three gram- triglycerides with MDEA is described as follows:
o
_o-c” CH,-OH
CH,-0-C 4 CH,
| //O | //O C'HS
CH-O-C_ o *3N_CHCHOH ——=3R-C_ OCH,CH,- N-CH,CH,0H +  CH-oH
| CH,CH,OH
CH,-0-c”?°
2 ~R CH,-OH

where R is alkyl group glycerol was removed from
the mixture by washing with cold water. The final
aminoester is soluble in water and kerosene.

0]
4

\O - CH,CH, -

In the next step,the MDEA ester obtained from the
cotton-seed oil triglycerides was phosphated with
orthophosphoric acid. The chemical formula of the
synthesized surfactant is illustrated as following:

CHj
N
N- CH,CH,0-P(OH)

H O

where R is a saturated or unsaturated hydrocarbon group. The reaction product is a brown substance of low

viscosity.

Structure and composition of the obtained products were confirmed by using IR-spectroscopy. The IR-spectra

are shown in Fig. 1 and 2.
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Fig. 1. IR-spectrum of MDEA ester synthesized from cotton-seed oil triglycerides

in the IR-spectrum of MDEA ester (Fig.1), the
following bands (vmax, cM™) are present: 3336.50 (O-H
valence vibration band, 3008.1 (C-H valence vibration
band of the double bond), (2923.2 C-H valence
vibration band of -CH»- group) and 2853.3 (valence
vibration band of C-H in CHs group), 1736.9 (valence
vibration band of carbonyl group of ester fragment,

I ,

4

—_ S,

L. g 1 |
£ = ;_—j 8| |
g = % |'||
i i
= || l
I
-] [ =
i =
2 ]

=

B

o ] IE00 o] IO 3000

T F—————TT .
00 GO0 22400 22300 000

1650,8 (valence vibration band of C=C), 1564.4
(deformation vibration band of OH) and 1400.5
(deformation vibration bands of C-H in CH; and CHj3),
1243.0 (valence vibration band of C-N), 1171.4 and
1076.9 (ester group deformational vibrations bands),
1038.4 (valence vibration band of C-O in COH), 720.4
pendulum vibration band of (CH2).
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Fig. 2. IR-spectrum of the phosphate derivative of MDEA ester based on cotton-seed oil triglycerides

In the IR-spectrum of the phosphate of MDEA
ester, the following changes are observed (vmax, cm™):
the band at 3202.4 (O-H valence vibration band of the
phosphate group) appears and the band at 3336.50 of
OH valence vibrations disappears; the bands at 2100-

+
2700 of NH group appear; the band 1564.4 of OH-
deformational vibrations and 1038.4 (valence vibration
band of C-O band of C-OH group) disappear; the bands
at 1116.6 of valence vibrations of P-O band in P-OH
group and at 943.2 of valence vibrations of C-O band
in C-O-P group appear.

The data of the given IR-spectra prove proceeding
of modification with HzPOs.

MDEA ester and its phosphate have a good
solubility in isopropanol, isooctane, kerosene, benzene,
carbon tetrachloride, a partial solubility in ethanol and
water.

Surface tension data of surfactants land 2 were
recorded at 25 and 26°C, respectively, y versus
concentration -c plots of the surfactants are given in
Fig. 3.
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Fig. 3. Surface tension at the water-air interface versus concentration plots of the MDEA ester (grey line; 25 °C)
and its phosphation derivative (orange; 26 °C)

Using these isotherms, important parameters of
the surface activity may be determined. The values of
critical micelle concentrations (CMC) of the surfactants
were found. Moreover, yemc, surface pressure (memc),
Coo (the concentration for reduction of y by 20 mN/m),
adsorption efficiency (pC,o = —logC,,) values for
surfactants were calculated according to [6] and given
in Table 1.

Maximum adsorption-I,,,values
determined by the following equation:

1

were

im
T —_
n*xRx*T chrcr}dc dinc

where R is universal gas constant (R=8.3145
C/mol*K) and T is absolute temperature. The value of

Doy =

E
=2 50
£
= a0
=

10

Y00aE - 75 5 000 1
C, mol/l

n was taken as 2 because 2 ions are formed by
dissociation of the surfactants (explained later page).
The minimal value of the area per surfactant
molecule after adsorption at the water-air interface
(Amin) Was calculated from the equation
1016

NA X Fmax

Amin -

and given in Table 1.

Specific electrical conductivity  versus
concentration plot was built for MDEA ester at 27 °C
and for the phosphate of MDEA ester - at 27.5 °C.
These dependence are given in Fig. 4:

grey line - MDEA ester of cotton-seed oil
- phosphate of MDEA ester
bazed on cotton-seed oil tryglycerides

0,007 o001 0025 005 00025 0075 01

Fig. 4. Specific electrical conductivity versus concentration plots of the synthesized surfactants:
grey line- MDEA ester, red line- phosphate of MDEA ester

Despite the fact that the structure of MDEA ester is non-ionic, its aqueous solution has electrical conductivity.
This is explained by the fact that tertiary amine fragment reacting with water forms the ionic structure according

to this scheme:

40 CH,

CH,

+|

+0

R-C | R-C
N OCH; - CHy - N - CH,CH,OH + HOH —» N OCH, - CH, - N - CH,CH,0H

Y oH
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Table 1.
Main colloidal-chemical and thermodynamic parameters of the obtained surfactants
. o] 0
Surfactant C'\|<|/|Cl I;\CIMC'_l H,SIMC-E Iy maxvflqzm Am"; o B AG.. | AG.
m mN m mNm mol-m nm K- molt | KJ -molt
MDEA ester
basedon | 6034 | 2750 | 4550 140 141 | 033 | 067 | 2571 | -2953
cotton-seed
oil
Phosphate of
MDEA ester 0.01 36.92 33.08 0.55 203 | 025 | 0.75 -91.46 -60.17

Slopes of the straight line before (S;) and after (S,)
CMC value for each surfactant were determined. Such
important thermodynamic indices as Gibbs free energy

of micellization (AGmic) and Gibbs free energy of
adsorption (AGad) values were determined by the
following equations:

AGpe = (2 —0) X R X T x In(CMC)
AGpg = (2 —a) X RXT XIn(CMC) — 0.6023 X Tepe X Acme
where A¢y,c is surface area per surfactant molecule at the interface in terms of A2,

Degree of dissociation — o and degree of the
counter-ion binding —p were computed by the formulas:

a= Sy/S;and B=1-a

As is evident, the AGaq values are more negative
than the AGmic values which indicates a preference of
the adsorption of the surfactant molecules rather than
their micelle formation.

The results of studies of antimicrobial properties
of MDEA ester and its phosphate derivative are set in
Table 2. These results show that MDEA ester is
effective against Pseudomonas aeruginosa at each
exposure time and each dilution. Against Klebsiella
pneumoniae, an effectiveness is exhibited at all times
of exposure in the case of 1:100 and 1:200 dilution. At
dilution 1:400 and 1:800, the bacterium is suppressed
after 40 min of exposure. Against Staphylococcus

aureus, a bactericide action is manifested at each degree
of dilution after 40 min of exposure.

The phosphate of MDEA ester shows an effect
against Esherichia coli and Pseudomonas aeruginosa at
all times of exposure at dilution 1:100 and 1:200. In the
case of dilution 1:400 and 1:800, a bactericide action is
displayed after 40 min. Against Bacillus antracoides, at
dilutions 1:100, 1:200 and 1:400, a bactericide effect is
observed at all exposure times but at dilution 1:800-
after 10 min. In the case of Klebsiella pneumoniae, the
following results are found. At dilution 1:100, an effect
is manifested at all exposure times, at dilution 1:200-
after 20 min, at dilution 1:400-after 40 min and, in the
case of dilution 1:800- only after 60 min. The
phosphate also exhibits moderate antifungal properties
against Candida albicans. An effect is observed at all
dilution degrees after 40 min.

Table 2.
Results of study of antimicrobial properties of MDEA ester (1) and its phosphate (2)
Tested substances
Test-culture Exposure time (min) 1 2
1 2 3 4 1] 2 3 4
10 + + + + + + + +
20 + + + + + | + + +
Staphylococcus aureus
40 - - - - + | £ + +
60 - - - - + | £ + +
10 - - - - - - + +
o . 20 - - - - - - + +
Esherichia coli 20 N N N N T N N
60 - - - - - - - -
10 - - - - - - + +
) 20 - - - - - - +

Pseudomonas aeruginoza 10 i i i
60 - - - - - - - -
10 + + + + + + +
. . 20 + + + + + + +

Candida albicans

40 + + + + - - - -

60 + + + + -
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10 + + + + - - - +
10 + + + + - - - +
Biccillus antracoides 20 + + + + - - - -
40 + + + + - -
60 + + + + - - - -
10 - - + + - |+ + +
. 20 - - + + - - + +
Klebsiella pn. 20 - - - - - - - "
60 - - - - - - - -

Note: 1,2,3,4- 1: 100, 1: 200, 1: 400, 1: 800; "+" Indicates “growth”; "-" indicates “suppression”, “+” indicates

existence of colonies
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