Sciences of Europe

VOL 2, No 47 (2020)

Sciences of Europe
(Praha, Czech Republic)

ISSN 3162-2364
The journal is registered and published in Czech Republic.
Articles in all spheres of sciences are published in the journal.

Journal is published in Czech, English, Polish, Russian, Chinese, German and French.
Articles are accepted each month.
Frequency: 12 issues per year.
Format - A4
All articles are reviewed
Free access to the electronic version of journal

All manuscripts are peer reviewed by experts in the respective field. Authors of the manuscripts bear responsibil-
ity for their content, credibility and reliability.
Editorial board doesn’t expect the manuscripts’ authors to always agree with its opinion.

Chief editor: Petr Bohacek
Managing editor: Michal Hudecek

e Jiif Pospisil (Organic and Medicinal Chemistry) Zentiva

e Jaroslav Fahnrich (Organic Chemistry) Institute of Organic Chemistry and Biochemistry
Academy of Sciences of the Czech Republic

e Smirnova Oksana K., Doctor of Pedagogical Sciences, Professor, Department of History
(Moscow, Russia);

e Rasa Bohacek — Ph.D. &len Ceska zemédélska univerzita v Praze

e Naumov Jaroslav S., MD, Ph.D., assistant professor of history of medicine and the social
sciences and humanities. (Kiev, Ukraine)

e Viktor Pour — Ph.D. ¢len Univerzita Pardubice

e Petrenko Svyatoslav, PhD in geography, lecturer in social and economic geography.
(Kharkov, Ukraine)

e Karel Schwaninger — Ph.D. ¢len Vysoka $kola bainska — Technicka univerzita Ostrava

e Kozachenko Artem Leonidovich, Doctor of Pedagogical Sciences, Professor, Department
of History (Moscow, Russia);

e  Vaclav Pittner -Ph.D. ¢len Technicka univerzita v Liberci

e Dudnik Oleg Arturovich, Doctor of Physical and Mathematical Sciences, Professor, De-
partment of Physical and Mathematical management methods. (Chernivtsi, Ukraine)

e Konovalov Artem Nikolaevich, Doctor of Psychology, Professor, Chair of General Psy-
chology and Pedagogy. (Minsk, Belarus)

«Sciences of Europe» -
Editorial office: KiiZikova 384/101 Karlin, 186 00 Praha

E-mail: info@european-science.org
Web: www.european-science.org



CONTENT

ARCHITECTURE

Chekaeva R., Chekaev M.

FEATURES OF RESIDENTIAL BRICK ARCHITECTURE OF
THE CITY OF KOSTANABEBNNING OF THE
TWENTIETH CENTURIES...........oo oot 3

BIOLOGICAL SCIENCES

Voroseva T., Dementieva E. Yaremchuk O.

FEATURES OF THE INFLUENTHEHDUCATIONAL NEUROPROTECTIVE EFFECT OF AMINOGUANIDIN IN
PROCESS ON THE FORMATION OF ADAPTIVE BRAIN DAMAGE MECHANISMS OF THE PREGNANT
REACTIONS IN STUDENTS IN HIGHER EDUCATIGALB/C MICE WITH ANTIPHOSPHOLIPID

Hetsko N., Kyryliv M., Bekus 1., Krynytska I. SYNDROME......ccooiiiiiiee s 14

FEATURES OF THE ANTIPROTEASE INHIBITORY
POTENTIAL OF BLOOD SERUM IN RATS UNDER THE
SECONDHAND T OBEXPISORES MOK E
COMBINED WITH PROLONGED ADMINISTRATION OF
MONOSODIUM GLUTAMATE...........ocoieii 10

EARTH SCIENCES

Mas‘kevich Yu., Tyuleneva V., Mas‘kevich A.
ATMOSPHERIC AIR CONDITION AS A POPULATION

HEALTH INDICATOR.....ccoiiiiieiiiiiieee e 19
MEDICAL SCIENCES
Sierkova V., Lilevska A., Savytska O. Kazbekova G., Malgazhdarova B.
BIOMARKERS OF INFLAMMATION AND ENDOGEMIEFICIENCY OF IMMUNOPROHYKAXIS PF HEPATITIS B
DESTRUCTION IN PATIENTS WITH CHRONIC INTHE REPUBLIC OF KAZAKHSTAN..............4 44

OBSTRUCTIVE PULMONARY DISEASE AND WITFMiShIanOV V.. Katkova A., Bekker K.,

JOINING OF CORONARY HEART DISEASE...24  y  <hurnikova E., Buldakov I.

Griazov ¢ ., Gryazov A., Medvedovskaya Yu. REMOTE ACCESS COUNSELING WITH PRELIMINARY
RAPID RESPONEHHUSE IN RADIOSENSITIZER OfPPLICATION OF THE AUT@DBAYSTEM
STEREOTACTIC RADIOSURGERY IN THE TREATMENTTRONIC POLYCLINIC" AND WITHOUT. 46

OF BRAIN METASTASES POSTERIOR.FQSSB8  \1aiborodina D.

Gudarian Yu. ALTERNATIVE CHANGES OF LIPIDES OF BLOOD AND
THE DYNAMICS OF HEMODYNAMIC CHANGES INSALIVA IN PATIENTS WITH GENERALIZED

PATIENTS WHO HAD A COURSEOBIEMIC STROKERERIODONTITIS WIDBESITY BACKGROUNDS50

WITH DIFFERENT MANIFESTATIONS OF Reshetnyk L., Antonenko M., Zelinska N.

NEUROPSYCHOLOGICAL DISORDERS IN THE  sENERALIZED PARODONTAL DISEASES AND
RECOVERY PERIOD..........ccccciiiiieeeeeeee e, 34 ANOREXIA NERVOSA: CLINNBORATORY
Demchenko V., Shchukin D., PARALLELS........oii e 53

Harahatyi A., Shus A. Salimova G., Najmutdinova D., Razakova F.
FEATURES GBRGICAL TECHNIQUE OF URETERAY ARETES MELLITUS AND CHRONIC HEART FAILURE:

RECONSTRUCTION USING A TUBULARIZED PELWSRRENT VIEWS ON THE PRQBLEM............ 58
S - 38
VETERINARY SCIENCES

Bazilbaev S.,, Yerezhepova M.
MISCELLANEOUS POULTRY FOOD AND BIOLOGICAL
VALUE COMPARATIVE STUDIES............ccoene 61



Sciences of Europe # 47, (2020) 3

ARCHITECTURE

OCOBEHHOCTH XWJIOM KUPIIMYHOM APXUTEKTYPBI KOCTAHAS XIX - XX BEKOB
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FEATURES OF RESIDENTIAL BRICK ARCHITECTURE OF THE CITY OF KOSTANAY XIX
BEGINNING OF THE TWENTIETH CENTURIES

Chekaeva R.

candidate of architecture, professor

Chekaev M.

Ph.D., AssocEurasionNational University L.NGumilyov, NufSultan, Kazakstan

AHHOTALIUSA

Cratbsa OpeacTaBJICHA, KaK pE3yJIbTaT HAYYHOTI'O UCCIICAOBAHUA T'. Kocranas JJIs BBIABJICHUS apXUTCKTYPHBIX
IIaMATHHUKOB KI/II)HI/I‘-IHOIZ 3aCTp017IKPI, YCTaHOBJICHUA CTUJINCTHYECKOI MPUHAAJIC)KHOCTHU 3)laHI/II71, OIPEACIICHNUEC UX
3HAaYUMOCTU B COXpPAaHCHUU UCTOPHUICCKOTO o0nuka ropoaa. Hosusnoit JAaHHOI'O UCCJI€A0BaHUA SABJISACTCI UX KOM-
IJICKCHOE U3y4YeHue, Pukcanuu (00Mepsl, PoTohUKCAIS, 3aPUCOBKH) H CHCTEMATH3ALNH 3IaHIH, TS B3ATUSI UX
0 TOCYJapCTBEHHYIO OXpaHy U y4eT.

ABSTRACT

The article is presented as a result of a scientific study of the city of Kostanay to identify architectural mon-
uments of brick buildings, establish the stylistic affiliation of buildings, determine their significance in preserving
the historical appearance of the city. The novelty of this study is their comprehensive study, fixation (measure-
ments, photographs, sketches) and the systematization of buildings, for taking them under state protection and

accounting.

KiaioueBble ciioBa: Kyl‘[e‘leCKI/Iﬁ J0M, MOACPH, SKJICKTHKA, KI/IpHI/I‘{HHﬁ CTUJIb, pU3AJIMT, NWIACTpPA.
Keywords: merchant house, modern, eclecticism, brick style, risalit, pilaster.

1 sMisOdzts o ¢ O — HpigpEerndzgOodgkTOB
KaMEeHHOHN apXWTeKTypsl B T. KocraHaii; onpenenenne
3aKOHOMEPHOCTEH pa3BUTHA KaMEHHOTO 30/9€CTBA;
OTIpeNieICHNe TPUHIIAIIOB CJIOXKCHUS apXUTEKTypHO-
XYJOXKECTBEHHOTO OOJIMKa M TIAHWPOBOYHOU CTPYK-
Typbl KAMEHHOH 3aCTPOMKHM M 3HAYMMOCTH KaMEHHOM
3aCTPOUKH B COXPAHEHUH UCTOPHYECKOTO OOJMKa ro-
pona.

1 { j tc epbegautcs moapoOHOE U3ydYeHHUE 3/a-
HHUH, aHaIM3 W KIaccu(puKaluus OcoOeHHOCTEeH 3a-
CTpPOMKH, B 000POT BBOASTCS HE IyOJIMKOBaHHBIE pa-
Hee apXMBHbBIE, rpaduyeckue Marepuansl (HaTypHBIE
o0OMepBbI).

1 59 d madz@uuero uccnenoBaHus 3aKIFOYa-
eTcsl B KOMIUIEKCHOM M3y4YeHHUH, (pUKcanny u cucremMa-
THU3AIIH, COXPAHMUBIINXCS KIIBIX U OOIIECTBEHHBIX
3manani KoH. XIX - maud. XX Beka. B 60-e romer XIX
BEKa IMPOCIICKUBACTCS TOABEM CTPOUTEIBHON Haes-
TenpHOCTH B Ka3axcraHe B CBSI3H C MMPUCOCANHECHUEM
Kazaxcrana k Poccuu. Muorue ropoma Ceepaoro Ka-
3axcTaHa BO3HHUKIIM Ha 0a3e BOCHHBIX YKPEIUICHUH, KO-
TOpBIE COCTOSUIM M3: KPEIOCTH, Ka3aubei CTaHWIBI U
CaMoro ropojia UMEIOIIEro 3a4acTyIo MPsIMOYTOJIbHYIO
cetky ynu [1]. Topoa Kocranait Bo3nuk, kak Kycra-
Haiickmii (Hukonaesckwuii) yesn B 1869 romy Ha peke
Tob6on. Kocranaif orimyaercss yaoOHBIM pasmelie-
HUEM, Pa3BHBAJICS MHTEHCHUBHO IO IUiaHy. LleHTpans-
Has 9acTh Topoja IOJ WHIWBUAYAIEHOE CTPOUTEINb-
CTBO HE OTBOJMIIACH, TIOCKOJBKY 3[I€Ch TNIAHIPOBAJIOCH
BO3BOJIUTH OOIIETOPOJICKHE TOCTPOUKH: Ye3qHOe

yhpaBJeHHE, OONBHUILY, Ka3apMbl, 0a3apHYIO TUIOIIAIb
u npoyee. B 90-e roapl OKOHYATENBHO 3aBeplIaeTCA
mporece npeBpamieHns KocraHas B aMAHUCTPATHB-
HBIA, SKOHOMHYECKUHA U KyIbTYpHBIN 1IeHTp Kpas. C 1
okTs0ps 1893r. oH momyyaeT opuUIHaIBHEIHN CTaTyC To-
pona ¢ HaumeHoBaHueM «Hukonaesck». K Hagamy XX
BEKa 3TO OBbLI TOPOJI C YKE CIOKHUBILECHCS HHpacTpyK-
TypOH - IKOJIaMU, TOPTrOBBIMU psAlaMH, CKJIAZaMU, Ma-
Tra3uHaMu.

A | dzha#inoro uccnenoBanus ABISAETCS BHISBIIE-
HUC W UCCIICJIOBAHUE PETHOHAIBHBIX OCOOCHHOCTEH U
rucropudeckoro Hacienus ropoja Kocranait. bonbioe
3HAYCHUE NI M3MCHEHUs BHEIIHErO OOJIMKa Tropoja
HMMEJIO CTPOUTENLCTBO B epBoil nmonoBuHe XIX B. xu-
JIBIX M OOIIECTBCHHBIX 3IaHHIA.

[ fdzts © dzO WB napEBayisiinonmsrit iepuos
HAYMHACTCS aKTHBHOE Pa3BUTHE apXUTEKTYpPHl KaMEH-
HBIX JKUIIBIX W OOIIeCTBeHHBIX 31anuit Kocranas. Kup-
MUYHAs apxXuTeKkTypa 3aanuii Kocranas Gopmupyercs
Ha 0a3e MPHUEMOB, KOTOPBIM XapaKTEPHO HCIOJIb30Ba-
HUE KUpIUYa B BUJIE OCHOBHOI'O CTPOUTEIHHOTO U Jie-
KOpPaTHUBHOI'O MaTepuasa, 13 KOTOPOTO BBIIOJIHEHBI Jie-
KOPAaTUBHBIC JJICMCHTHI, TaKWe Kak: HaOOpHas KO-
JIOHHA, MIUPUHKA, KapHH3, apKa, TOpeOpUK, GpOHTOH,
OeryHer, BOJIIOTA, CyXapWK{, HATHYHHUKH, CaHJPUKH,
THpbKa, 3aMKOBBI KaMEHb, apXHBOJBT, PYCTHKA WIIH
PYCTOBaHHBIC JIOMATKH. J[eKOpAaTHBHBIM D3JEMEHTaM,
BEITIOTHEHHBIM U3 KHPIHYa CTPOUTENH YIEISIIH OCO-
0oe BHIMaHHUE, UX KOMOMHALINHU, KOTOPHIE MTO3BOJISIIN
CO3/1aTh yIUBHUTEIBHYI0 U HETIOBTOPHMYIO IUIACTHKY
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(acanoB. Kupnu4HbIM 31aHUAM CBOWCTBEHHA MHANBH-
IyalbHOCTb, NPAKTUYHOCTh B HKCILUTyaTallMd B YCJIO-
BUSIX PE3KO KOHTHHEHTaJIbHOTO KinMara Kazaxcrana u
MO LEHEe OHW OBUTM OTHOCHUTEIBHO HE JOpOrMMu. B
CTPOUTEJBCTBE ITHX JIOMOB HCIIOJIb30BAINCH MECTHBIE
CTpouTeJbHBIE MaTepualsl. Macrepa ropona Kocranas
BbIOpanmu «CuOUpCKuil CTHIIB», B OCHOBHOM OOBEKTHI
OJTHO - JIBYX 3TaXKHBIE, CTPOMIIICH KaueCTBEHHO, H TI0
ceil IeHb CBOUM BUJIOM paayroT ropoxas. Kocranail B
TO BpeMsl HHTEHCHBHO paspacTaics, kak «Pycckuii Uu-
karo» [2 ].

[IpuMepoM KOMIDIEKCHOTO ITOIXO0Ja B OpraHHU3a-
LM HE MPOCTO JOMA, a U NPHIIEraloleld TePPUTOPUH,

spisercs Y d dzts 2
Horo B KoHLE XIX — nHauane XX BEKoB, KOTOPBIA pac-
MOJIOKEH 110 yiI. AjThiHCaprHa, qoM 128(Puc.1). Tlep-
BOHaYaIbHOE (DYHKIIMOHAIBHOE Ha3HAYEHHE OOBEKTHI -
xwuioe 31anue. Jlom npuHaiexan u3sectnomy Kycra-
HalickoMy ToproBuy CeHokocoBy.B atom mnpumepe
MECTHBIE MacTepa BbIPa0OTaIN CBOW «KyCTaHAMCKUID»
BapUaHT «KUPIUYHOTO cubupckoro ctuish». Ero oco-
OEHHOCTBIO OBUIO TO, YTO (hacaabl IBYX3TaKHOTO 37a-
HUSL U3 JOKEHOTO KUPIHYA, HE UMEIH YHBUIBIX TITyXHX
cteH. CTeHBbl yKpamnieHs! GUTypHOH KITaIKOH KHPIHYA,
KapHU3aMH, JIOKHBIMU OKHaMH, OallleHKaMu, JEKopa-
THBHBIMH Ba3oHamH. BricoTa 3manus — 8,5 M. (Puc.2).

tdfm. 1

sz SEfyo wj dzsCsftse

¢ 5 dzy @ dZOIWO dzO My o 45 j St slzdz’ 2
[T

tdfp. 3 [Wtedsdzi dedj o

ABISSGtOW dw

Cdwefd
2016 c.

tdm. 4 14dStsteOlsdo dat

dd s ¢ .

1 2 3 -

5

tdfp. 5

AOMBHY o-¢sipvea 1

3nanue Kynia CeHOKocOoBa B IUTaHE MPSIMOYTOJIb-
HOE€ C KMpPIMYHOM NPUCTPOMKON CO CTOPOHBI JBOPO-
BOTO CEBEpO-BOCTOYHOTO ¢acama. Bo BHyTpeHHEH
CTPYKTYpe IO0Ma KOMHATbl HE IpPOXOJHbIC, HUMEIOT
(YHKIMOHAJBHYIO CBSI3b Yepe3 KOPUIOP C XOJLIOM, TAe
HaXOJWTCsl JECTHUIA. B nome mpemycMoTpeHb! 11Ba
BX0/1a Ha YJIMILY U BO IBOp. Y JIoMa OO0JIbIIIOE IBOPOBOE
MPOCTPAHCTBO, €CTh BIUIOTHYIO NPUMBIKAIONINN K
CTEHE MAaCCUBHBIH KUPIHUYHBIA 3a00p, PElICHHbIH B
eauHOM ctmie ¢ momom(Puc.3). JIykoBuuHas apka Bo-
pOT AJIsl TEHIEXO/MO0B JIEKOPHPOBaHA IMOPEOPUKOM —
KJIQJAKOM, IpU KOTOPOH OJUH PsLI KUpIHUU€EH yKIaabIBa-
eTcs MOJ YIJIOM K HapyKHOW MOBEPXHOCTH CTEHbI
(Puc.4). HeBbIcOKHi KHPIIYHBIN IOKOIH TOXOIUT IO

YpOBHS OKOH IepBoro 3taka. OKHa IBOWMHEIC, NBY-
CTBOpHBIE, TEPEeKPHITHS NepeBsHHBIE. Ha dacamax
MIPUMEHEHBI XapaKTepHBIE AJIs1 PyCCKOW HApOIHOM ap-
XUTEKTYpHI IIPUEMBI: BEPTUKAIBHOE WICHEHHE JIOMAaT-
KaM{ B MECTaX COMpPSsDKEHHUS! CTEH U TOPH3OHTAIBHOE
JiefieHre npo(GuINpPOBaHHBIMU TATaMu U pyctoMm. s
«KUPIUYHOTO CTHJIS» XapaKTepHAa 3aMCHA JICITHBIX
YKpalIeHHA U MTYKATyPKU JIEKOPOM U3 HEOIITyKaTy-
PEHHOTO KHpIHya. 3aHue ObUIO XOPOIIO COXPAHEHO,
1 0€e3yCIOBHO HMEET HCTOPUYCCKYFO IIeHHOCTH (Puc.5).
[ 3 ftosdgr hdzj dgded € © s 13,65 dzw
koHua XIX Beka, Haxoautca mno yi. KaceiMxaHoBa
(mepBoHaYaNTPHOE HAa3BaHWE yIMUIBI — JlomadeBckas,

Hsds € 1 ydompoend dzts € sftse
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3ateM [loBcrandeckas) mom 59 (Puc.6). IlepBona-
YalbHO OBUIO XKHUJIOE 3/IaHKE, HO UCTIOIb30BAIOCH OHO,
KaK TOproBoe 3aBeJicHue. 3/1aHue ObUIO NOCTPOSHO M3-

t dfr s& { totsdgf ShGdzjudsdis dzw
9ji60. ABlstsctcOW W

BeCTHBIM KycTaHalCKMM KyIIOM M IIPOMBIIUICHHU-
KoM ApxunoBsiM. OH BeJl My4YHYIO B OaKaJeHHyIo TOp-
rosiito B Kycranae.

ANBlsBitr @G

s ftetsd3 h dzj dzded C O u-B tsdzw .
HjSCtsteOlsd o dzis j

] dzO 8
W OMOH

sWtstc dgdzj dzd j

CymectByeT mpenmnoioxkenue, yto ¢ 1905 mo
1910 rox 3maHMe TPHHAIIEKATO MPOMBIIUICHHUKY
CroJ1b, KOTOPBIH BBIKYIHJI 3/IaHKE TTOCIe OaHKPOTCTBA
Apxunosa. C 1910 mo 1917 rox 3mecws pasmemancs
ONTOBBI Ka3eHHBIW (rOCyNapCTBEHHbIH) BUHHBIA Ma-
rasud «Llentpcnupty (Puc.7). ApxuTekTypa 30aHUs
pelieHa 9
HUSI U3 000XOKEHHOTO KPACHOTO KUpIHYa, AEKOPHPO-
BaH O€JbIMH BEPTHUKAJIbHBIMH YJICHEHHSMH JIOMAT-
KaMH, CaHAPUKAMH U CyXapHKU B €TMHON KOMIIO3UINN
Hax okHamu u BxoxoM (Puc.8). Ilox OKOHHBIM TpOe-
MOM B TIOfICE€ PACHOJOXEHBI NPAMOYTOJBHBIC IIIH-
PUHKHU. J[€eKOpaTUBHBIE 3JIEMEHTHI KUPIUYHON KIaIKU
Ha JaHHBIH MOMEHT, BBIZICJICHBI O€JBIM LBETOM Ha
(hoHe cTeHbI N3 000X KEHHOTO KPACHOTO KMPIHYa, YTO
YCUJIMBAaeT UX KOMIIO3UI[OHHOE 3HaueHue. B apxurek-
Type MojaepHa ropoaa Kocrtanas mpocnexuBaercs: UH-
TepIpeTanus CTUIIS B COOTBETCTBUU C PETHOHAIBHBIMU
0COOCHHOCTSIMH, KOTOPOMY XapaKTEpHO: CTpeMIICHHE
K IPOCTOTE, CTPOTOCTH, YMEPEHHOH JEKOPAaTHBHOCTH.
T'opronoB B.C. u Ty6mu M.II. oxapakTepu3oBaim co-
CTOSIHHE CTHIIA MOJIEpH Ha repuox Ao 1911 roga xax
TPETHI 3Tall €ro pa3BUTHsL, KOTOPBIH XapaKTepU3yeTCst
MOCTEIICHHBIM OTXO/I0OM OT IEKOPATHBHOCTH M «CTPEM-
JICHHEM K TPOCTOTE, CTPOTOCTH, MOCIEAOBATEILHOMY
W3yYEHHUIO CTPOUTENbHOM TexHukm» [4]. ITpuHIums
CTWJIS «MOZIepH» B apxutektype KocraHas, 6azuposa-
JIMCh Ha MPUMEHEHUH XapaKTEePHBIX Ul TaHHOTO PerH-
OHa 3JIEMEHTOB, TAKHX KaK: Tajeped WIN KOPHIOpHI,
JIeKOpaTHBHOE 0(hopMIICHHE CTEH, OKOHHBIX IPOEMOB U
BXOAHOM rpymsl. Hanbosee BEIpasuTeIbHO 3IEMEHTHI

¢ ¢ dtef d yddadymeindaddzjae .

CTHJISL MOJIEPH TPOCIICIKHBAIOTCS B apXUTEKType KH-
neix 3nanuii Kocranas [5]. Moxepu Kocranas passu-
BaJICS OJ] BIMSTHUEM «CEBEPHOT'O MOJIEPHA», KaXJIbIi
PETHOH TPUBHOCHUT HWHTEPHPETALMH B apXUTEKTYpY
CTHJISI, KOTOPBIE ¥ IPUIAIOT HHIUBHYJILHOCTD, BBIJIE-
JISIs €70 CPEIM IPYTUX PErHOHOB.
3axyroueHue

Bce o0Owextsr ropoma Kocramait konma XIX
Havyaga XX BEKOB MMEIOT Cyry0o (pyHKIIOHAITBEHOE
Ha3HaueHUE: KyJbTOBBIC, JKHJIbIE TOMA, LIKOJIBI, IPO-
MBIIIUICHHBIE IPEIIPHUATHS, O0IeCTBEHHbIE 31aHus. B
APXUTEKTYpe NPUMEHSJICS «KUPIUYHBIA CHOMpPCKUI
cTuib». OCOOCHHOCTBIO TAHHOTO CTHIISL SIBISIETCS HMC-
MOJIb30BaHNEe (UI'YPHOW KKK KHPIHYa, aKTHBHOE
nexopupoBanue Qacanos. B odopmiuecHun dacanos
MPUMEHSUINCH: PYCTHI, MWISCTPBI, PH3AIMUTHI, CyXa-
PHIKH, OIOSICHIBAIOIINE KapHW3bI, IIHUPHHKH, JEKOpa-
TUBHO O(OPMIICHHbBIC HATMYHUKH, CAHIPUKHU, KOPYHBI,
3aMKH, HaOOpHBIE KOJIOHHBI, MTOpeOpuKH U T.1. Kup-
IIMYHBIC 3[aHU HauOOJee 3KOJOIMYHBI, IIOTOMY KaK
KUPIHY [TPOU3BOAMTCS M3 MPUPOJIHBIX KOMIOHEHTOB,
YTO rapaHTHUPYyeT OOBEKTY OJIAarONPHATHBIA MHKPOKIIU-
Mar, a XHJbllaM — MOJIHYyt0 O0e3omacHocTh. KOHCTpyK-
TUBHBIE OCOOCHHOCTH KHUPIHYa, KaK CTPOUTEIBHOI'O
Marepuana ¥ J>KellaHWe YBEIUYUTh IIMPHUHBI TIepe-
MBIYKH OKHA MPUBEJIO K BBEACHHIO B KJIaAKy pasrpy-
304HBIX apOK M MPHUMEHEHHIO TepeMbldeK, 00aato-
KX OOJBIION Hecylel CIIOCOOHOCTBHIO — JIYYKOBBIX.
[Tpn GonpLIol MMpHHE ITOMEIIEHHH OOIIEeCTBEHHOTO
3[1aHUS] HY)KHO OBUIO YBEINYMBATh HECYIIYIO CIIOCO0-
HOCTb NPOCTEHKOB. J[JI 3TOr0 ¢ Hapy>KHOH CTOPOHBI
yCTpauBAIMCh NHJIACTPBI, JONaTKH, KOHTpdopchl. Tak
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KOHCTPYKTHBHO-TEXHOJOTHYECKIE KadecTBa MaTepH-
aja OmpeleNiii XapaKTepHbIE YePThl "KUPIHUIHOTO"
CTHJIS.

CTuinucTHuecKe OCOOEHHOCTH  MPUBEIEHHBIX
MMPpUMEPOB NOATBECPIKAACT, YTO CTUJIbL MOJCPH TaK K€
AKTHBHO NPHMEHSICS B PELICHUH apXUTEKTYPHBIX 3a-
Jlad, KaK B )KWIBIX KYIIEUYECKHUX JI0MaX, TaK U B CTPOH-
TEJILCTBE OOIIECTBEHHBIX 3/aHni ropoaa Kocranas. A
TakXKe CTHIIh JKJICKTHKA B apXUTEKType ropoia Ipo-
CJICKHMBAETCS BO MHOTHX OOBEKTaX Kak B OTAEIHHO
B3STHIX JIEMEHTAX, TaK U B PEIICHUN BCETO OOBEKTa B
IIEJI0M, € CBOMCTBEHHO COCIMHECHUE B €TMHOM KOMIIO-
3UIMOHHOM PEIICHUH AJIEMEHTOB Pa3HOPOTHBIX CTH-
ned. U ecnu TOBOPUTH B LIEJIOM TO B KMPIHUYHBIX I0-
CTpOHKax OOIIECTBEHHOTO M JKWIIOTO Ha3HAYCHUS
koHna XIX - Hayana XX ropona Kocranas, mpociexu-
BaeTCsl pallMOHATUCTUYECKOE TEUCHHE SKIIEKTUKHY, JaH-
HBIM 00BEKTaM CBOICTBEHHA CIEP)KaHHOCTh B BBIOOpE
JIEKOPAaTUBHBIX 3JIEMEHTOB U JJAKOHUYHOCTh KOJIOPH-
CTHYECKOTO PEUICHUS.

B nponiecce n3yueHus, HCCIEOBAHUSI UCTOPHKO-
APXUTEKTYPHBIX TAMSITHUKOB IIPOUCXOINT TOHUMAaHUE
B3aMMOCBSI3HM XYI0KECTBEHHOTO 00pa3a KaXkJaoro 371a-
HUS, €T0 KOHCTPYKTHUBHBIX ocoOeHHocTed. Kaxmprit
3JIeMEHT MHOTO(YHKINOHAIEH, TaK, KaK W yKparlaer
3/1aHUe, U YCHJIHBAeT €ro, OJHOBPEMEHHO, MpHUAaBas
€MY HEIIOBTOPUMOCTD.

Takxum 06pa3om, B pe3ynbTaTe ObUTH JOCTUTHYTHI
IIOCTaBJICHHBIE LEJU: IOJ00paHa M CHCTEMaTH3HUPO-
BaHa HMH(OpMaIMsi 00 HCTOPUM APXUTEKTYPHBIX Ia-
MSATHHUKOB, HCCJICOOBAHbI KOHCTPYKTHBHBLIC XapaKTc-
PHUCTHKH; IETAIBHO M3yUeHbl MHOTO()YHKIIMOHAIbHbIC
aTpuOyThl KOHCTPYKTHUBHBIX JJIEMEHTOB C TOYKHU 3pe-
HUSI JE€KOPATHBHBIX CBOICTB; ONpeesieHa IPHHAIEK-
HOCTb apXHUTEKTYPbl Ka)XIOTO MaMATHHKa K OIpeje-
JICHHOMY apXUTEKTYPHOMY CTHIIIO.

JlutepaTtypa

1. BexmaxanoB E.b. Ilpucoenunenne Kasaxcrana
k Poccun. - Mocksa, 1957. - 340 c.

2. TepunoB N.K. «Kocranaiickasg o6iacTb: mpo-
nIoe ¥ Hactosmee» yacth 1. Kocranaii, 2003 r.

3. 3nopogert H. Mctopun kynedeckux 0COOHSKOB.
ApxuBuct-ucropuk/Harma razera/ 28.03.2017
http://www.ng.kz/modules/newspaper/article

4. T'oprono B.C., Tyomu M. II. Apxurektypa
snoxu MozepHa. M. - Crpoiinznart, 1992, 360 ¢

5. Yekaepa P.VY., XBan E.H., Cementok O.H., PeB-
toBa B.B. «IlamsaTHuKYN KuprnnaHO# apxutekTypsl ([1e-
TponasyioBcK UM Kocranail - [OpeBOIIOLMOHHBIN Ie-
puom» Mounorpadwust kaura 2. / — Acrana: TOO Macrep
ITo, 2017—93 c.


http://www.ng.kz/modules/newspaper/article
https://ru.wikipedia.org/wiki/%D0%A2%D1%83%D0%B1%D0%BB%D0%B8_%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB_%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2%D0%B8%D1%87

Sciences of Europe # 47, (2020) 7

BIOLOGICAL SCIENCES

OCOBEHHOCTH BJIUSIHUA YYHEBHOI'O NPOLECCA HA ®OPMUPOBAHUE AJAIITUBHBIX
PEAKIIMU Y OBYYAIOIINXCS B BBICIHEN IIKOJIE
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FEATURES OF THE INFLUENCE OF THE EDUCATIONAL PROCESS ON THE FORMATION OF
ADAPTIVE REACTIONS IN STUDENTS IN HIGHER EDUCATION

Voroseva T.

Omsk state University. F. M. Dostoevsky, Omsk, Russia

Dementieva E.

Omsk state pedagogical University, Omsk, Russia

AHHOTANUA

B cTarbe mpoBeseH aHaNN3 COCTOSHUS CEPACYHO - COCYIMCTON M IBIXaTeIHHON CHCTEM Yy 00ydJalomuxcs C
IIOMOIIIBIO (bHSHOJIOFH‘IeCKI/IX METOAOB. B 06CJ‘IeI[0BaHI/II/I MNPUHAIN Y4aCTUe 47 CTYACHTOB. I/I3y‘leHLI (I)I/I3I/IOJ'IOFI/I—
YeCcKHe MapaMeTphl CUCTEMBI Mepu(eprHIecKoro KpOBOOOpAIIEH!s, COCTOSIHAE CEPACYHO-COCYINCTON CHCTEMBI
IO MOoKa3aTeJsIM apTeprUaIbHOTO JaBJICHUA Y 06yanOL[II/IXCSI OMcKoro rocyJapCTBEHHOI0O MeJarorun4e€CKoro ynm-
BepcuteTa. Hammane QpyHKIIMOHATEHBIX N3MEHEHHUH CepAeIHO-COCYINCTON CHCTEMBI CBHIETELCTBYIOT O TECHOU
B3aMMO3aBUCUMOCTU UCCIICOAYCMBIX MoKa3aTejae u MOTyT OLITH UCIIOJIB30BAaHBI B KaYeCTBE OKCIIPpECC-AUarHo-
CTHUKHU IJI1 OIPEACITICHUS KOMHeHcaTopHO-HpI/ICHOCO6I/ITCHBHHX MEXaHU3MOB COCTOSAHUS OpraHnu3Ma, Haxosme-
TOCS B YCIIOBHSIX BJIMSHHS CTpecc-(paKkTopoB.

ABSTRACT

The article the analysis of adaptive response of the cardiovascular and respiratory systems among students
with the help of physiological methods. The survey was attended by 20 students, residing in different regions of
Russia. The studied physiological system parameters of peripheral blood circulation, a healthy cardiovascular sys-
tem for blood pressure in students of Omsk state pedagogical University. The presence of functional changes of
the cardiovascular system showed a close interdependence of the studied parameters and can be used as Express-
diagnostics for the determination of compensatory-adaptive mechanisms of the body, under the influence of stress

factors.

KuarueBble ciioBa: ajarnranus, (bHBI/IOJIOFH‘IeCKI/IG napaMeTphbl, CTYJACHTBI, CEPACYHO-COCYAUCTAA CUCTEMA.
Keywords: adaptation, physiological parameters, students, cardiovascular system.

AKTyanmsHBIM BOIIPOCOM B H3YYEHHH MPOOIeM
aJalITUBHOTO TIOBEICHUS OOYYAIOMMXCS K ydeOHOMY
MpOILIeCcCy SIBJISIETCS ONMpPEENICHUE 3TaroB chOpMHUPO-
BAaHHOCTHU ajariTalliyi B NIEPHUOJ] O6y‘ICHI/I$[ B BBICIIEH
ikosie. DopMHUpoBaHUE ITATIOB 3IaNTAIMH B IpOLEcce
00yd4eHus B BBICILIEM YyUeOHOM 3aBE/ICHHHU B HACTOSIIIEE
BpeMs CTaj0 aKTyaJlbHBIM. AJanTtanusi K y4eOHOMY
npoleccy B BBICHIEM Y4eOHOM 3aBEJCHUM SIBISETCS
MPOLIECCOM CONMANIM3aNU UHINBHIYyMa B 00pa3oBa-
TEJIFHOM MpOCTpaHcTBe. VHTErpalbHBIM MapKepoM
(DYHKIIMOHATIBHOTO COCTOSIHHSI OpraHnm3Ma SIBISIETCS
CEpPACYHO-COCYANCTAs CHCTEMa, II03TOMY H3yUCHHE
COCTOSIHUSI OCHOBHBIX IIOKa3aTeNel TON CUCTEMBI T103-
BOJIUT PACIIUPHUTL MPCACTABICHUA 06 aJallITUBHBIX
mporeccax, MPOUCXOIIMX B TMEpHOoJ OOydeHHs
[1,8,9].

Lenpto HACTOSIIETO HCCIENOBAaHUS SIBIISICTCS
OLICHKA aJalTHBHBIX PEAKLUUH CepAeYHO-COCYUCTON
CHCTEMbI Y OOYYalolMXCsl Ha MJIaJIINX W CTapLINX
Kypcax BbICIIEro y4eOHOTO 3aBeICHUSI.

MeToasbl Hccae 0BaHUSA

B ob6cnenoBannn npuasan ydactue 20 oOydaro-
muxcst OMCKOro rocy1apCTBEHHOTO MEAaroruiaecKoro
yHEBepcuTeTa 1 Kypca u 27 oOyuarommxcs 4 Kypca
(meBymikn). M3ydaemble Qusnonorudeckue Tmapa-
METPBI: H3MEPSUIN apTepPHAIBEHOE JIaBJICHHE 110 METOY

KopoTkoBa 1 paccunThIBaIM CIEIYIOMINE TapaMeTphl:
apTepuabHOE JaBJICHHE CHCTOJIMYECKOE, apTepHab-
HOE JaBJIEHHE JHACTOJIMYECKOe, MUHYTHBIH 00BeM
KpPOBH, CHUCTOJIMYECKUH 00bEeM, IBOIHOE MpOM3BEIe-
HUE, KOA(PQUIMEHT BBIHOCIUBOCTH, KOI(PPHUIHECHT
HKOHOMHUYHOCTH KPOBOOOpaIleHHss W KOIPPHUIUESHT
3¢ GEKTUBHOCTH aanTamnuu [4].
Pe3yabTaThl M HX 00CY:KIEHHE

V3meHeHne alanTUBHBIX BO3MOXKHOCTEH opra-
HHU3Ma YeJIOBEKa B MEPHOA OO0ydeHHs MPUBOAUT K TIe-
pectpoiike B (yHKIIMOHUPOBAHUH CUCTEMHBIX TIOKa3a-
TeJeil opraHn3Ma 4esioBeKa, HHINKaTOPOM 3TOTO SBIIS-
10TCSI  (DYHKIIMOHAJBHBIE BO3MOXKHOCTH CEpJ/ICHHO-
COCYIMCTONH CHCTEMBI, IOKa3aTeln 3(PPEKTUBHOCTH
aJIaNTHBHBIX TIPOLECCOB M DHEPreTHUECKHE 3aTpaThl
OpraHu3Ma Ha IEPEBUKEHHE KPOBH B COCYIHCTOM
pycune. 3menenus QyHKIMOHMPOBAHUS [IEHTPAIBHBIX
MEXaHU3MOB PETYJLIIHN Mepu(eprIecKoro KpoBoood-
paleHus] NPUBOAUT K MOSBIICHUIO CIIBUTOB B CHCTEME
romeocTasa. [5].

AHanm3 NONyYeHHBIX pe3yJIbTaToB IOKa3all, 4To
IpU W3y4eHWH (GYHKIHOHAIBHOIO COCTOSHHS Cep-
JIEYHO-COCYIMCTON CUCTEMBI Y 00CIIeI0BaHHbIX 00yya-
IOIIMXCSl OTMEUEHA CIIEAYIONast IMHAMHUKA U3Y9aeMbIX
rokasareneit (tadsmma 1).

1.

]

d
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Tabmuma 1
Pe3ynbTaThl HCCIeIOBaHKS COCTOSIHUS CEPJCYHO-COCYIMCTON CUCTEMBI 00YUaIOIIUXCsI
IToka3zarenu cOCTOSIHUSL CEPACYHO-COCYIUCTON CUCTEMBbI
4 xypc 1 Kype 4 xype | 1 kype
CucTOInYEecKOe JaBJICHUE 101,5+17,1 100,619 | KoadduuueHT BBIHOCIHBOCTH 24,5 23,4
Jlnacronuueckoe nasnenue | 70.1+13,9 66,9+11 KOIQQHUUHEHT  SKOHOMUYHO- 2420,9 | 2665,6
CTH KPOBOOOpAILICHHUS
IIJ{;(I:{TI/?I“: f CEpACHIbR corpar 77,1 £15,1 79,1£17,1 | nBoliHOE MPOU3BEACHUE 54,0 52,9
Y napHblii 00beM 61,5+12,1 67,7£15,1
MuHyTHBII 06BEM KPOBH 4744,7+930,3 | 5900910
Koadpunumenr sdpdexrus- 2,5940,50 3.440.61
HOCTH aJanTalyu

ApTepuanbHOE J1aBIICHHE, KaK OJMH W3 HauboJiee
BO)XHBIX TIOKa3arenedl mepudepuyeckoil remMoanHa-
MUKH TPOSBIIET TEHACHINIO K M3MEHEHHMSM H3ydae-
MBIX 3HAYE€HHH B NpeJesiax CTaTUCTUYECKUX ITOTpPer-
HOCTEH y 00yJaronuxcs epBoro Kypca: BEIMINHBI CH-
CTONMMYECKOTO  HaBieHuss y 25%  (95,6+4,78)
00ciIeIOBaHHBIX CHIKEHBI, AUacTonndeckoro y 60%
(67,6£3,38) cHmWKEHB B Tpymmax OOCIeZOBaHHBIX.
MuHYTHBIH 00beM KPOBU HaXOIUTCS B Ipenenax ¢pu-
3HOJIOTHYECKUX HOPMATUBOB, KO3((DUIIMEHT BHIHOCIIH-
BOCTH HE3HAYHMTEJILHO CHIDKEH, KaK U IOKa3aTellb OT-
paxaronuii paboTy cepAeyHON MBIIIEL, K03(duuu-
eHT d3((QEeKTHBHOCTH aJanTalydd yKa3blBaeT Ha
HE3HAYUTENIbHOE HAlpsDKeHHE MEXaHM3MOB ajarTa-
LIUH.

VY obyuaromuxcst 4 xkypca y 7,6% obcnenoBan-
HBIX: CHCTONHYecKoe mamieHue — 134+-33.5, nuacto-
nrdeckoe aaieHne — 82+-16,0, koadpunuent apdek-
TUBHOCTH aganranmu — 2,9+ 0,56. [loBeimenue apre-
pHANBHOTO JIaBIEHHS OOYYaIOIIMXCS CBS3aHO C
YBEJIMYCHUEM YUeOHOW Harpy3ku, KOTOpas BOSHUKAET
Ha TOCIIEAHUX Kypcax. 3HaYeHHs MUHYTHOTO o0beMa
KPOBHU CHIDKEHBI, YTO CKOpPEE BCETO, CBSI3aHO C HaJM-
YHUeM apTepUalIbHOM T'MITOTEH3HUH, KOd(dUIHMEeHT K0-
HOMHYHOCTH KpPOBOOOpAIICHUs] HE3HAYUTEIILHO CHH-
xeH. Koaddumuent spdexrnBHOCTH ananrannu y 00-
CJIC/IOBAaHHBIX ~ CBHUJETENBCTBYET O  HAINYUHU
HalpspKeHUST MEXaHW3MOB aJanTanuy, 4To, HO-BHIH-
MOMY, 00yCIIOBJIEHO HAJIMYIHEM IICHXO0IMOIIMOHAIBHOMN
HaNpspKEHHOCTH TIPH MTOJATOTOBKE BBITYCKHOM KBalH-
(huKaIMOHHON PaOOTHL

AJanTHBHBIE BO3MOXHOCTH (DYHKIMOHAIBHBIX
CHCTEM OpraHu3Ma 00YYarOIUXCsl U3MEHSIOTCS B TIPO-
necce y4eOHOH Harpy3ku, UHJUKATOPOM 3TOTO SIBJIS-
I0TCS TIOKA3aTEeIN CHCTEMBI Nepru(eprUIECcKOro KpoBo-
obpamienus. 3MeHeHust (QyHKIMOHUPOBAHHUSA LEH-
TPaJIbHBIX MEXaHU3MOB PETYISALUH TepH()EepuIecKoro
KpPOBOOOpAIIeHs NPUBOANT K TOSIBJICHUIO CIBUTOB B
cHcTeMe TOMEOoCTa3a.

B nepron o0y4enus Hanboee BRIpaXCHBI H3Me-
HeHHs (QYHKIMOHHWPOBAHMS OpraHu3Ma oOydarorie-
rocsl, IOCKOJBKY CHCTEMBI SMOIHOHAIBHO-BETETATHB-
HOTO pearupoBaHMs HCIBITHIBAIOT HANPSDKEHHE M 9TO
MOXET OBITh CBSI3aHO C BIMSHHEM yueOHOro Ipouecca.
Perymsiuus ypoBHS y4eOHON Harpy3Kd SIBISIETCA pe-
aJbHON OCHOBOM JUIS LIEJICHAIPABICHHOW aKTHBALUU
(YHKIMOHAJIBHBIX PE3EPBOB 00YHAIOIIUXCS, UX TBOP-

YECKUX CIIOCOOHOCTEH, a TaKkXKe MPEo0JICHHE TPYAHO-
CTEel M NICHXOJIOTHYECKUX 0apbhepoB, BOSHUKAIOIINX B
mporuecce 00y4eHHsS B BBICIIEM y4eOHOM 3aBElICHHH
[6,7].

Heo0XxoauMbeIM ycIOBHEM COTTIACHO COBPEMEH-
HBIM TPEOOBAaHMAM BBICIIEH IIKOJBI SIBISCTCS MHTCH-
cu¢uKaIys nporecca 00ydeHus, KOTopas MOXKET MPH-
BOJWTH K YBENUYCHUIO y4eOHOW HATrpy3KH M CIIOCO0-
CTBOBAaTh YXYHAIICHHIO YMCTBEHHBIH W (hU3NuecKoit
PabOTOCTIOCOOHOCTH M COCTOSIHHS 3I0POBbsI 00ydYaro-
mIuXxcsH. OCHOBHBIM YCJIOBUEM YCHICIIHOCTHU MEAaroru-
YECKOW JEATETHHOCTH B BY3€ SIBIISIETCS] aallTHPOBAH-
HOCTh OOyYaromMxcst K YpPOBHIO y4eOHOH HarpyskH,
MIOATOMY C LIEJIBIO0 BOCIIPUSATHS HOBOIM MH(popMannu u
TIOBBIIICHUIO Pa0OTOCIIOCOOHOCTH OpraHn3Ma Heo0Xo-
JIMMO 11e71eco00pa3HO OpraHM30BBIBATH OOyUCHHE, TaK
KaK MEXaHM3MBI aJalTallii 00eCHeYrBalOT BO3MOXK-
HOCTbH CYIIECTBOBAHHS OPTaHU3Ma B IIOCTOSTHHO MCHS-
FOIIIXCS YCIIOBHSIX BHEITHEH cpens! [2, 3].

A}IaHTHpOBaHHOCTB C TOYKHU 3pCHUA COBPEMCH-
HBIX (PU3MOJOTMYECKUX MPEICTABICHUI — KOMILIEKC
HecTielU(PUUECKUX U CrielM(PUUECKUX U3MEHEHHH Op-
raHU3Ma B pe3yJIbTaTe JUIMTEIBHOT0, HOCTOSIHHOTO WITN
MIEPUOANYECKH TIOBTOPSIOIIErocs (B TEUEHHE afanTa-
LUOHHOT'O TEpPUOAA) JICHCTBHS OTHOCHUTENIBHO HEM3-
MEHHOTO TI0 CHJIEe M crienuduKke pa3mpaxurens, KOTo-
poe XapakTepu3yeTcsi CTalMOHAPHBIM M OJHOBpE-
MEHHO JIMHAMHYECKHM COCTOSIHUEM MaKCHMaJIbHOMN
MIPUCTIOCOOIEHHOCTH K ACHCTBUIO JAHHOTO Pa3ipaxH-
TeJIsl BCEX CHCTEM OpraHusMa. MiameHeHne Harpys3Ku BO
BpeMs y4eOHOTO mporecca SBISETCs PealbHOM OCHO-
BOM /ISl IIeJICHANpPAaBJICHHON aKTUBALMK PE3ePBHBIX
BO3MOXKHOCTEH YeNIOBEKa, €ro TBOPUECKHX CIOCOOHO-
CTEl, a TaKkKe ONpeNeNeHHs] TPYIHOCTEH, BO3ZHUKAIO-
KX B mpolecce yueOHoit aestensHocTH [6, 3].

OfHMM M3 OCHOBHBIX CBOMCTB OpraHHM3Ma 4ello-
BEKa SIBJISETCS ypOBEHb (PYHKIIMOHAIIBHBIX PE3EpPBOB
OpraHu3Ma 4YeJIOBEKa, OIPENCIISIOMUM aaalTHBHBIC
BO3MOXXHOCTH OPTaHHM3Ma, KOTOpPBIE IOCTOSIHHO TOA-
JICP)KUBAIOT M OMNPENENSAIOT B3aUMOJCHCTBHE MEXKIY
OpTaHHW3MOM U cpenoii. [8].

AHanu3 BnusHUS y4eOHOW Harpy3Kd Ha COCTOSI-
HHUE CepJECYHO-COCYIUCTON CHCTEMBI ITOKa3al, YTO Of-
HMM U3 OCHOBHBIX KpUTepUEB (DYHKIIMOHAIBHOTO CO-
CTOSTHHSL CHCTEMbI KPOBOOOPAILEHMSI SIBIAETCS YpO-
BEHb apTEPHAIBHOTO JaBJCHUS, ONPEACISIONINI
3G PEKTUBHOCTH KPOBOTOKA B TKAHSX M OBICTPO pearu-
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pyromuil Ha Bce M3MEHEHUS (QYHKIMOHUPOBAHUS CH-
CTEMBI KPOBOOOPAIIIEHHSI ¥ OpraHu3Ma B 11eoM. [1oBbI-
IIEHHOE apTepHallbHOE JaBJEeHHEe, & UMEHHO CHUCTOJIH-
YeCKOe JIaBJICHUE PACIIEHMBAETCS KaK IPOSBICHHE U3-
MEHEHHHd B  COCTOSHUM  CEpAEYHO-COMYIHUCTOM
CHCTEMbI, Ha BEJIMYMHE KOTOPOTO CKa3bIBaeTCs Jei-
CTBHE Pa3IMYHbIX (hakTopoB cpensl [S5]. Cusuru apre-
PpHaJIbHOTO JaBJICHUS YKA3bIBAIOT Ha HANPSHKEHUE WITH
HapyIIeHHE PEryISTOPHBIX MEXaHU3MOB W SIBISIOTCS
OJHUM W3 [EHHBIX AMATHOCTHYECKUX KPUTEPUEB IS
PaHHETO pPaclo3HABAHWS APTEPUATBFHON THIEPTEH3UH
[6, 7, 8].

AHanu3 pe3ynbTaToB IIPOBEJCHHBIX HCCIIEN0BA-
HUH ToKa3al, 4To (JOPMUPOBAHUE AANTHBHBIX MeXa-
HHU3MOB Y 00y4aromuxcsi, 00yCIIOBIIEHbI criennpUKOi
BJIMSIHUS y4eOHOTo mpoliecca Ha OpraHu3M WHIUBHUILY-
yMa 1 BHYTPEHHEH JeTepMUHUPOBAHHOCTBIO (DYHKIIH-
OHAJIFHBIX CHCTEM OpraHu3Ma.

Takum o0Opa3om, MoOsBIEHHE B cpeae o0ydaro-
IUXCS C TIOHWXEHHBIM W TIOBBIIICHHBIM apTepHab-
HBIM JaBJICHWEM CBSI3aHO C 3MONMOHAJIBHOM Tepe-
CTPOWKOH OpraHu3Ma W ajanTanueil ero Kk yueOHOMY
IpOLIECCy, O YeM CBHICTENBCTBYIOT M JIUTEPATypHBIC
nmanaelie [1,2]. M3MeneHus nepudepuaeckoi reMou-
HAMUKH, XapaKTEPU3YIOIIeecs] HAMYNEM BapHaOeib-
HOCTH 3HaYE€HHI CUCTOJIMYECKOTO M JTHACTOINIECKOTO
JIABJICHUS], YaCTOTHI CEPACYHBIX COKpAIIEHHH, KO hu-
IEHTa SKOHOMHUYHOCTH KpPOBOOOpaleHus, Kodpdu-
II€HTa BEIHOCIMBOCTH U Kod(hpuireHTa 3hheKTHBHO-
CTH aJlalTallly, YTO yKa3bIBaeT Ha M3MEHEHUS PeryJIsi-
TOPHBIX HEPBHO-TYMOPAJIbHBIX MEXaHU3MOB B TIEPHO]T
BIIMSHUA yueOHoI Harpy3ku. COCTOSHUE CHCTEMBI Iie-
pudepryeckoro KpoBOOOpAIEHHUS, JIEKAIIero B OC-
HOBE BO3HHKHOBEHUSI HANIPSKCHUS CEPACIHO-COCYIH-
CTOH CHCTEMBI, MTO3BOJISIET BBIACINUTH 00YJAOIINXCS C
HHU3KHIMH ¥ BBICOKMMH (DYyHKIMOHAJIBHBIMH U afarTa-
IIHOHHBIMHU PE3epPBaMH CHCTEMbI KPOBOOOPAIIICHHS, CO-
BEpIICHCTBOBATh OPraHU3ALUI0 MPOBEACHUS YIEOHBIX
3aHSTHI U CIIOCOOCTBOBATH YIIYUILICHUIO Ka4eCTBa 3/10-
POBBSI M )KU3HH YEJIOBEKa.
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OCOBEHHOCTU AHTUITPOTEA3HOI'O UHIT'MBUTOPHOI'O ITIOTEHIHUAJIA CBIBOPOTKH
KPOBH Y KPBIC PASHOI'O BO3PACTA ITPU TACCUBHOM KYPEHUU HA ®OHE
JJIATEJBHOI'O BBEJEHUSI HATPUI I'JTYTAMATA
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FEATURES OF THE ANTIPROTEASE INHIBITORY POTENTIAL OF BLOOD SERUM IN RATS
UNDER THE SECONDHAND TOBACCO SMOKE EXPOSURE COMBINED WITH PROLONGED
ADMINISTRATION OF MONOSODIUM GLUTAMATE

HetskoN.,
Kyryliv M.,
Bekusl.,
Krynytskal .
I. Horbachevsky Ternopil National Medical University, Ukraine, Ternopil

AHHOTAIUA

B cTatbe npencTaBieHo U3y4EHHE COIEPKAHNS HHTHONTOPOB MPOTEMHA3 B CBIBOPOTKE KPOBH KPBIC MIPH TTac-
CHUBHOM KypeHHH Ha ()OHE JITMTENbHOTO BBECHHS HATPHUIl IIIyTaMaTa B BO3PACTHOM acIeKTe. Y CTaHOBJICHO, YTO
OAHOBPEMEHHOC BJIIUAHHNC TabavHOT O JAbIMa U HanI/Iﬁ rifyrTaMaTta y IMoJIOBO3PEIIbIX KPbIC COIIPOBOKAACTCA CHUKE-
HHEM COIeprKaHus o-uHruouTopa nporennas (o1-MIT) Ha 38,9 % OTHOCHTENHEHO KOHTPOJIBHOW IPYIIIEI, YTO HA
16,6 % HMXe AAHHOTO MOKa3aTess MPU U30JMPOBAHHOM JIEHCTBUH TaOayHOTO JbIMa U CHIDKEHHUEM COJepKaHUS
op-Makporao0yiuHa (02-MI') Ha 26,6 % OTHOCUTEITHHO KOHTPOJIBHOM TPYIIEL, 4TO Ha 16,5 % HUXKE JaHHOTO IMO-
KazaTessl MPU U30JIMPOBAHHOM JIEHCTBUH TabadyHOro JbiMa. B BO3pacTHOM aclekTe MHTEHCUBHOCTH CHIYKEHUS
conepxanus oy-UI1 u ao-MI” mpeobnanaeT y HemoiaoBo3pembIX Kpbic Ha 23,4 1 15,9 % cCOOTBETCTBEHHO.

ABSTRACT

The paper proves the study of the proteinase inhibitors content in blood serum of rats under the secondhand
tobacco smoke exposure combined with prolonged administration of monosodium glutamate in the age aspect. It
was found that the simultaneous effect of secondhand tobacco smoke and monosodium glutamate in mature rats
is accompanied by a decrease in the content of o1- proteinase inhibitor (az-Pl) by 38.9 % vs control group, which
is 16.6 % lower vs this index in case of isolated exposure to tobacco smoke. The content of a,-macroglobulin (a.-
MG) decreased by 26.6% vs control group, which was16.5% lower vs this index in case of isolated exposure to
tobacco smoke. In the age-related aspect, the intensity of a;-PI and a,-MG content decreasing prevails in immature

rats by 23.4 and 15.9 %, respectively.

KaroueBsble ci10Ba: MacCHBHOE KypeHHUE, HATPHUI TIIyTaMaT, UHTHOUTOPBI IPOTEHHA3.
Keywords: secondhand tobacco smoke, monosodium glutamate, proteinase inhibitors.

CoBpeMeHHas MeIMKO-eMorpaduieckas cuTya-
Mg B YKpawWHE XapakTepu3yeTcs TeM, YTO CTpaHa
BCTYIHJIa B KAUECTBEHHO HOBBIH 3TAIl CBOETO Pa3BUTHUS
— penomyysinuio. Takast CHUTyamust NMPOHMCXOIUT Ha
(hoHE MPOrpeCcCUPYIOLIETO PACIPOCTPAHEHHUS B CTPAHE
naryOHbIX BPEQHBIX MpuBbIYek. K HUM OTHOCHTCS Ta-
06aKoKypeHHe, 04eHb PaclpOCTPaHEHHOE CpeIu Hace-
neHus Bcex ctpad. [1o ouenkam BeemupHoit opranuza-
un 3apaBooxpanenus (BO3), Tabak exerogHo you-
BaeT Oosiee 8 MHJUTMOHOB YEJIOBEK BO BCEM MHpE, U3
KOTOPBIX OKOJIO 1,2 MUIITMOHA SBJISIIOTCA PE3yNbTaTOM
naccuBHoro kypenus [1]. B EBpomeiickom peruose,
noutu 0,7 MUIIMOHA CMEpPTEH B ToJl CBSI3aHBI C YIIO-
Tpebnennem tadaka [2]. B Ykpaune B pe3ynbTare Ky-
PEeHHS €XETOJHO YMHpaeT OoKoo 120 THICSY YenoBeK
[3].

BaxxHpIMH KpUTEpUSIMU SIBISIOTCS PaHHUM BO3-
pacT Hagajia KypeHHs ¥ BBICOKOE PAacIpOCTPaHEHHUE Ky-
peHHs cpenu AeTedl M MOAPOCTKOB. PacmpocTtpaHeH-
HOCTh TabaKOKypEeHHUsI CPeJH eBPOIEHCKUX MOAPOCT-
KOB SIBJISIETCSI BBICOKOM, IIPUYEM B HEKOTOPBIX CTpaHaX
(Yexwus, JlaTus, JInTBa) ypoBHH pacripocTpaHEeHUs Ky-
peHHSI CpeAn MOJIOJAEKH MPAKTHYECKH COBIANAIOT C
YPOBHSIMH KypeHHs cpeu B3pocibix [4, 5]. 1o pe3yis-
TaTaM HCCIIEJOBaHUS TOBEICHHS IETeH NIKOJIBHOTO
Bo3pacta B otHomeHuu 3mopoBbs (HBSC) 3a 2013-
2014 rr., 101 MaTbYUKOB B Bo3pacte 15 neT, Kypsmux
X0Ts ObI OIWH pa3 B HENEeN0, Koiebanack B AUana3oHe
ot 5% B Apmenun 10 51% B ['pennananu. [lons neso-
YeK B Bo3pacTe 15 meT, KypsAmux XoTs Obl OUH pa3 B
21 menemto, konebanacy B Anana3zone ot 1% B Apme-
HuM 10 53% B I'pennanguu. CpeqHuil mokasaTelnp 1o

BCEM CTpaHaM, IPEICTABICHHBIM B TOKJIAJIC, COCTABHII
12% nns manpunkoB ¥ 11% mis neBouek [6]. HukoTuH,
BXOJSIIINH B cOCTaB TabakKa, BBI3BIBACT CHIIFHYIO 3aBH-
CHUMOCTB, 0COOEHHO Y JieTel, OpraHu3M KOTOPBIX HaXo-
IUTCS B TIPOIIECCE POCTA U Pa3BUTHS U OCOOCHHO UyB-
CTBUTCJIICH K HEraTUBHBIM BOSHeﬁCTBHHM Ppa3JINIHBIX
(bakTopoB, B TOM YHCIIC U K BO3/EHCTBIIO Tabaka [7].

B TO ke Bpemsi OTIMYHMTENIbHOI OCOOEHHOCTBIO
COBPEMCHHBIX MHIICBBIX TEXHOJIOTUH SIBJISCTCS HCIIO-
JIb30BaHKE IMHIICBBIX J00ABOK, KOTOPHIC BBIMOIHSIOT
TEXHOJIOTUYCCKUC (DYHKITUH, YITyUIIal0T OPraHOICITH-
YEeCKHE CBOHCTBA MUIICBBIX IIPOTYKTOB U HE BCET/IA SIB-
JISFOTCS O€30MaCHBIMH JUTSI 3T0POBBS denoBeka [8]. Ox-
HOW M3 CaMbIX PacIpOCTPAHCHHBIX MUIIEBBIX J00ABOK
Kak B YKpauHe, Tak 4 B EBporie ecTb HaTpuil riyTamar
[9,10]. PeanpHas yrpo3a OIHOBPEMEHHOTO IMOCTYIIJIE-
HUS B OpTaHW3M Taba4HOTO JpIMa W HATPHIA TIIyTamara
MPUAAeT U3YUYEHHIO UX COUETAHHOTO ICHCTBUSI 0CO0YIO
AKTYaJIbHOCTD.

Heabro maHHON pabOTHI OBUIO W3YYUTh BIUSHHE
MACCHBHOTO KypeHHs Ha ()OHE JITUTSIHLHOTO BBEJCHUS
HATpUH rIyTamara Ha COJepKaHHe HHTUOUTOPOB MPO-
TEWHA3 CEIBOPOTKU KPOBH Y KPBIC Pa3HOTO BO3pAcCTa.

Marepuanbl 1 MeTOAbI Mcciae10BaHusi. OMbIThI
MIPOBEACHBI Ha 32 OECITOPOTHBIX TTOIOBO3PETBIX OCITBIX
KpbIcax-cammax Maccoit 180-200 r, 32 GecnopoaHBIX
MTOJIOBOHE3PENBIX OelbIX KphIcax-caMiiax maccor 60-
80 T comeprkaBImIMXCA HA CTAHJAPTHOM PallHOHE BHBAa-
pus. Kaxnas rpynma >KHBOTHBIX JIEIAIACH HA YETHIPE
noarpymmsl: | - kouTpons (n=8); I - KpBICHI, KOTOPBIM
MoIenupoBaiy naccusHoe Kyperue (n=8); III - kprickl,
KOTOpPBIM BBOAWIM HaTpuil riyramar (n=8); IV -
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KPBICHI, KOTOPBIM MOJICTTMPOBAIIN MACCUBHOE KypeHHE
Ha (hoHe BBeJCHUs HATpHil TiiyTamara (n= 8).

MozenupoBalli «I1aCCUBHOE KyPEHHE» ITyTEM I10-
MEIIEHUs] KPbIC B CIHELUAIBHO CKOHCTPYHUPOBAaHHYIO
KaMmepy U3 OprcTeKiia, B KOTOPOii paciipeaessiig Tadbay-
HBII JbIM. 3aJbIMJICHUE TTPOBOAMIN IYTEM CXKHTaHUS
nByx curapet «lIprma cepeOpsiHas (kpacHas)» (CMOJIBI
- 10 mr/cur, wukotrun - 0,8 wmr/cur). Hcnbityembie
KPBICHI IPOXOIMIIH MIPOLEAYPY MACCUBHOTO KypeHHs 2
pa3a B cyTku 1o 30 MuHyT. IIpoIOIKUTENBHOCTD KC-
nepuMenTa cocrasisiia 30 queit [11, 12].

Kpsicam BTOpOi#t OmbITHOH Tpymiiel B TeueHne 30
JHEH BHYTPMKEIYIOYHO BBOJWIM TIIyTaMaT HATPHUs B
03¢ 30 Mr/kr, pacTBOpeHHBIH B 0,5 MJI TUCTHUILTHPO-
BaHHOM BOJIBI KOMHATHOM Temmepatypsl [13]. Kpbicam
TPEThE HMCCIEeNOBATENIbCKON TPyIIbl MOAEIUPOBAIU
MAaCCUBHOE KypeHHe M BBOAWIN TyTamar Hatpus. Ko-
HTpOJIeM ObLIa TpyIIa HHTAKTHBIX )KUBOTHBIX.

Bce MaHMITY ISIIMHM IPOBOAMIIUCEH C COOITIOAEHHEM
MIPUHIMIIOB OMO3THKH B COOTBETCTBUH C ITOJI0KEHUEM
EBpormeiickoii KOHBEHIINH O 3aIIUTE TO3BOHOYHBIX KH-
BOTHBIX, HCIIONB3YEMBIX JUII HCCIEIOBATENbCKUX H
npyrux HayuHbIX nener (European convention for the
protection of vertebrate animals used for experimental
and other scientific purposes, CtpacOypr, 1986), 3a-
KoHa Ykpausbl “O 3aluTe )KUBOTHBIX OT JKECTOKOIO
obpamenus” (No 1759-VI Bin 15.12.2009p.) u dAupek-
tuBbl EBpomnetickoro Coroza 2010/10/63 EU mo skcne-
PUMEHTaX Ha KUBOTHBIX.

OmnpeneneHne COAEpIKaHUS O—MaKpOrIoOyIrHa
(02~MTI') B CHIBOPOTKE KPOBH MPOBOJMIIN 33 METOJIOM
[14], nprHINT KOTOPOTO 3aK/II0YAEeTCs B TOM, 4TO 02 —
MI obpasyeT ¢ TPUIICHHOM aKTUBHBIH KOMIUIEKC, KO-
TOPBIl ABJISETCS HEUYyBCTBUTENBHBIM K JICHCTBHIO MH-
rubuTopa n3 60008 cou. Ilpu onpenenennu K CHIBOPO-
TKE J00aBISIOT U30BITOYHBIE [TO-OTHOIIEHHUIO KO BCEM
TPUIICHHCBSI3BIBAIONINM TIPOTEHHAM KOJIMYECTBA TPUII-
CHHA, 4eM 00ecrevynBaeTCs MOJHOE HACHIICHHUE O —
MI sH3uMOM. M30BITOK TpUIICHHA HMHAKTHBUPYIOT CO-
€BBIM MHTHOMTOPOM, KOTOPBIH IMOJHOCTBIO HEHTpam-
3yeT CBOOOIHBIM TPUIICMH M HE JIEHCTBYET Ha KOM-
TJIEKC TpUTICHHA ¢ do—MI, KOTOpBIi 00MagaeT crnocoo-
HOCTBIO pacUICIUISITh XPOMOTEHHBIE CyOCTpaThl, B
YaCTHOCTH N-6en3omn-DL-apruana-napa-
Hurpoanmwma (BAITHA). KomnuectBo a,—MIT Beipa-
kanu B 1/11. OmnpeneneHUe COACp)KaHUs 0—MHTHOU-
Topa nporeas (a;—HNII) B CHIBOPOTKE KPOBH OCHOBAHO
Ha criocoOHocTH 01 —MTT MOIaBIATh THAPOIHA3 TPUTICH-
HoM BAITHA [14]. B 10 xe BpeMsi TPHUIICHH B KOM-
miekce ¢ op—MI crocoben pacmemate BAITHA. Tlpu
OMPENICIICHUU K CBHIBOPOTKE JOOABISIOT M30BITOUHBIC
MO-OTHOIICHMIO KO BCEM TPHUIICHHCBSA3BIBAIOIINM IIPO-
TerMHaM KonudecTBa TpuncuHa. Conepikanue on—MIT
OTIPEIETISIIOT M0 Pa3HHUIE MEXTy W3BECTHBIM KOJIHYE-
CTBOM TPHUIICHHA M H3MMOM, OCTABIIETOCS MOCHE €ro
B3aUMO/ICHCTBUS C MHTHOMTOpaMH ChIBOpOTKH. Komm-
yectBO ou—MIT BBIpakanu B MKMOJIB/JI.

Craructnueckyto o0paboTKy M(POBBIX TaHHBIX
OCYIIECTBIISUIN C IIOMOIIBIO IPOrPAMMHOT0 obecrede-
Hus Excel (Microsoft, CIIIA) u STATISTICA 6.0
(Statsoft, CIIIA). [Ipuaumas BO BHUMaHKE TapaMeTPH-
YecKoe paclpeielieHHe KOJIMIECTBEHHBIX XapaKTepHc-

THK JaHHbIE TipeacTaBisuik B Buae (Mean+SD) — cpen-
Hee 3Ha4YeHHUe ToKa3aTes + CTaHIapTHOE OTKIIOHEHHE.
BeposTHOCTh pa3HMLIBI 3HAYEHUH MEXIY HE3aBH-
CUMbIMU KOJIMYECTBECHHBIMU BCIIMYMHAMU ONPECACIIAIN
o t-kputeputo CTeiofeHTa. MI3MeHeHns cuuTanm cTa-
TUCTHYECKH JocToBepHBIME ITpu p <0,05.

Pe3yabTaThl Hccle10BaHMsI M HX 00CYKIeHHe.
B HOpMe cyliecTByeT JMHAMUYECKOE PaBHOBECUE Me-
Ky TPOTEOIUTHYECKUMH SH3UMaMH M UX MHTMOHUTO-
pamu [15]. Hanuune B KpoBHM M TKaHsAX cremuduye-
CKMX HPOTEHHOB (0l1-WHTHOUTOpa MPOTENHA3, O2-MaK-
pornobynuHa, antutpombuna III, or-aHTHIIIa3MUHA,
01-aHTUXMMOTpPHUIICHHA, WHTEp-0-WHTHOUTOpa TPHII-
cuHa, Ci-MHaKTHBaTOpa W Ap.), KOTOpbIEe 00pa3yroT
KOMIIIEKCHI C TIPOTEHHA3aMH, SIBIISIETCS] BaKHBIM 3Be-
HOM KOHTPOJISI 3a IpoTeonn3oM [16].

oz-uHrHOUTOp mpotenHas (o1-MII) - kucmoToHe-
YCTOHYMBBIM HHTHOUTOP, OTHOCUTCS K OETIKaM OCTpPOM
¢assl. a;-UIl cuHaTe3npyeTcs B IE€YEHN U UMEET OTHO-
CUTENFHO HU3KYIO MOJIEKYIIpHYIo Maccy (53-55 k/la).
Ha momro ol-UIT mpuxoautcs npumepro 90 % ot 00-
el aHTUIPOTEOJUTHYECKON AKTUBHOCTH B KPOBH.
OyHKIMOHANBHAS POJIb ATOTO (haKTOpa ONpPeessIeTCs
CHOCOOHOCTHIO HHTHOMPOBATH aKTHBHOCTH CEPHHOBBIX
nporeunas. o1-UI1 KoHTponupyeT cocTosiHiE CBEPTHI-
Baromeil 1 GUOPUHOINTHIECKOH CHCTEM, MMMYHHBIX
peakuuii, cuHTe3 M pacraja OHOJIOTHYECKH aKTUBHBIX
OenkoB, menTuaoB, TopMOoHOB. [leprox momypacmana
az-WI1 B opranmsme — ot 4 10 6 aueii [15, 17].

[Ipu cpaBHEeHHN copep aHUs HHTHOUTOPOB MPO-
TEOJIM3a CHIBOPOTKU KPOBH Y ITOJIOBO3PEIBIX M HETIOJIO-
BO3PEJIBIX KPBIC-CAMIIOB KOHTPOJIBHBIX I'PYII YCTaHO-
BJICHO OoJiee BBICOKME 3HAUEHHUS! Y IIOJIOBO3PEINBIX
KpbIC — Tpeobiaganue conepxxanus o1-1I1 Ha 48,8 %
(p<0,001) u comepskanust op-MI - Ha 35,3 % (p<0,01).

Copneprxanue al-HII B cBIBOPOTKE KPOBH MOJIOBO-
3pEJIbIX CaMIIOB ITPU MaCCUBHOM KYPEHHUU JOCTOBEPHO
YMEHBUIMIIOCH Ha 26,7 % OTHOCUTENBHO KOHTPOJIBHON
rpymmsl (tadi. 1). [TaccuBHOe KypeHne Ha QoHE mpH-
MEHEHHs HaTpHil TJyTamaTa CONpPOBOXIAaeTcs Ooee
BBIPAKCHHBIM CHIDKCHHEM JaHHOTO IIOKasaress (Ha
38,9 % (p<0,001)) OTHOCHTEIBHO KOHTPOJIBHOM
rpymmsl, 9to Ha 16,6 % (p<0,001) HIKE maHHOTO IMO-
KazaTessl IpU W30JIMPOBAHHOM NEWCTBMM TabauyHOTo
meiMa U Ha 28,5 % (p<0,001) HIDKE HaHHOTO MOKa3a-
TeJsl TIPU JUTMTEIIbHOM BBEJICHUM HATPHUH TIIyTamarta.
IIpu >TOM HM30IMpPOBAaHHOE BBEIAECHHE HATPUM TIIyTa-
Mara 0OYCIIOBHJIO JOCTOBEPHOE CHM)KEHHE COJEepXka-
uust o1-U11 B ceiBopoTke kpoBH Ha 14,5 % 10 cpaBHe-
HUIO C JAHHBIMU KOHTPOJIBHBIX KPBIC.

Y T0JI0BOHE3PETBIX KPBIC MPU TTACCHBHOM Kype-
Huu conepxkanue al-UII B ceIBOpOoTKE KPOBU 10CTOBE-
PHO YyMEHbIIMIOCH Ha 42,2% OTHOCUTEIBHO KOHTPOJIb-
HoW rpynnbl. [TaccuBHOE KypeHue Ha QoHe MprUMeHe-
HUSL HaTpuUi TiyTaMaTa COINIPOBOXJIAeTcsi Ooiee
BBIPAKCHHBIM CHMXCHUCM JTAaHHOI'O I1OKa3aTeIsd (Ha
62,3 % (p<0,001)) OTHOCHTENHHO KOHTPOJILHOH
rpymnsl, 4to Ha 34,7 % (p<0,05) HuXe JaHHOTO MoKa-
3aTensi MpH HW30JIMPOBAHHOM JICHCTBHHM TabadyHOTO
neiMa U Ha 45,5 % (p<0,001) HIOKE HaHHOTO TMOKa3a-
TeJIsl TIPH JUITMTEIIbHOM BBEJICHUM HATpPHUH TIIyTamarta.
IIpu 3>TOM HM30IMpPOBAaHHOE BBEICHHE HATPUM IIIyTa-
Mara 00yCIIOBWJIO JOCTOBEPHOE CHIIKEHHE COfepKa-
uus o1-U11 B ceiBopoTke kpoBu Ha 30,8 % 1o cpaBHe-
HUIO C JAHHBIMU KOHTPOJIBHBIX KPBIC.
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Tabmuma 1
BrnusiHue tabauHOro IpIMa U HATPHIiA TIyTaMara
Ha COJICpKaHKe 01-MHTHOMTOpa ITPOTEUHA3 B CHIBOPOTKE KPOBHU KPBIC
['pynna >KuBOTHBIX
IToxa3zaTens 1 2 3 4
(Mean=5D) KonTtpons ITaccuBHoe kypenue | Hatpuii riryramar HaCCHBHE)e Kypenme ¥
Harpuii rnyramar
ITos0BO3pEIIBIE KPBICHI-CAMIIb
29,25+1,74
ou— I, 17854374 35,0642,17 33;2)%02615 p1.4<0,001*
MKMOJIB/TT p1-2<0,001* <0.001* p2-4 <0,001*
p23=t, p3.4<0,001*
[Tosl0BOHE3pETBIE KPBICHI-CAMIIbI
12,12+1,25%
oy M1, ) 18,57:1,60* 22,251,747 p1.4<0,001*
32,15+3,38 p1-3<0,001*
MKMOJIB/ T p1-2<0,001* * p2-4 <0,05*
p2-3<0,05 p3.4<0,001*
JlocToBepHOCTH
t-xpuTepus p<0,001 p<0,001 p<0,001 p<0,001
Crpl0JeHTa, P
[Tpumeuanus: p1-2, p1-3, P1-4— AOCTOBEPHOCTH PA3THINN MKy KOHTPOIBHON IPYIIION M 3KCIIEPUMEHTATbHBIMH
TPYIIIaMH; P2-3, P2-4 — JOCTOBEPHOCTH Pa3IMUMii MEXy TPYNIOH ¢ TA0aKOKypeHHEM W TPYIIIOH C BBEJCHUEM
HATPHI TJIyTamMara, U TPYIIoii ¢ TAGAKOKYpPEHHEM Ha (DOHE BBEIEHUS HATPUS [Ty TaMaTa; * — I0CTOBEPHOCTH t-
kputepusi CThIOICHTA IIPU CPAaBHEHUH TTI0JIOBO3PEINbIX U MOJTOBOHE3PEIIBIX KPHIC B COOTBETCTBYIOIIUX IPYTINAaXx;
* — CTAaTUCTUYECKH 3HAUYMMBbIE PE3yIbTATHI.

B BO3pacTHOM acrneKkTe MHTEHCHBHOCTh M3MEHe-
Hull copepxanus o1-MII B CBIBOPOTKE KPOBU I10JIOBO-
HE3pEeJBIX KpPBIC MPEBBIIIAET ITOKA3aTEeNN ITOJI0BO3-
penbIX IpHU MaCCUBHOM KypeHuH - Ha 15,5 %, npu mu-
TENbHOM BBEIEHUM HATpUH ITyTamaTa - Ha 16,3 %, npu
MACCUBHOM KYpPEHUM Ha (OHE HAaTpUil TiiyTamara - Ha
23,4 % COOTBETCTBEHHO.

[To XMMHYECKOH CTPYKTYpE 0l2-MaKpOTIO0yINH —
OUHKOCOJAEPKAIUI [NIMKONPOTEUH C MOJEKYJISIPHON
Maccoit 620-820 x/la. Monekyna a2-MI" coctout u3 4
WICHTUYHBIX CyOBEIMHHMI], KOBAJCHTHO CBSI3aHHBIX B
napsl AUCYIb(QUAHBIME CBS3IMHU. MECTOM CHHTE3a 0O-
MI" sBnsieTcss meveHb, MOHOHYKIICAPHBIC (aroIHThI,
(huOpoOIaCTHI JIETKUX U MEPUTOHEATbHBIC Makpodaru
[17, 18]. OcHoBHOI 3a1a4eii ap-MI siBIIsIETCS CBSI3bIBA-
HHUE U yJaJeHue aKTHUBHBIX NPOTea3 Kak HK30T€HHOrO,
TaKk U HHJIOTEHHOTO MpoucxoxaeHus. Kpome nporteo-
JUTHYECKUX SH3UMOB 0-MI criocoben 00pazoBhIBaTh
KOMIUIEKCHI ¢ OMOJIOTMYECKH aKTUBHBIMH TENTHIAMU:
(akTopoM pocra (huOpoOIACTOB, TPOMOOIUTAPHBIM
(axropom pocra, MJI-1, NJI-2, NJI-6 BE1OOpOUYHO HE-
TPAITU3UPYSI ATH ITUTOKUHEI [15].

[Ipu maccuBHOM KypeHun conepxanne a2-MI' B
CBIBOPOTKE KPOBH IOJOBO3PENBIX KPHIC JOCTOBEPHO
yMmeHbIIII0ch Ha 12,1% OTHOCHTENHHO KOHTPOJIBHOU
rpynisl (Taba. 2). [TaccuBHOe Kypenue Ha poHe BBeje-

HUsI HATPUI TITyTaMaTa CONPOBOXKIAIOCH OoJiee BhIpa-
JKEHHBIM CHW)KEHHMEM JaHHOTo Tokazatens (Ha 26,6%
(p<0,001)) OTHOCUTENHEHO KOHTPOJBHON TPYMIIBI, YTO
Ha 16,5% (p<0,05) Hmwke NaHHOTO MOKazaTelsl HpHU
W30JIMPOBAHHOM JISHCTBMM TabadyHOTO JbIMa W Ha
19,6% (p<0,001) HIKE TAaHHOTO MTOKA3aTeNs MPH yCIIO0-
BUY JUTMTEIILHOTO BBEJCHUS HAaTpuil rimyramata. [lpm
5TOM HM30JIMPOBAHHOE BBE/ICHHUE HATPHH TIyTaMaTa He
00yCIIOBHIIO BEpOSTHBIX U3MEHEHUH colepKaHus 02-
MI' B CBIBOPOTKE KPOBH IO CPaBHEHUIO C TAHHBIMHU KO-
HTPOJBHBIX KPBIC.

Y MONOBOHE3PENBIX KPBIC-CAMIIOB IIPU IACCHB-
HOM KypEHHUU cozepkaHue o2-MI' B CBIBOPOTKE KPOBU
JIOCTOBEPHO YMEHBITWIOCH Ha 24,2 % OTHOCHUTEIHLHO
KOHTpOJIbHO# rpynmel. [TaccuBHOe KypeHue Ha (hoHe
BBE/ICHHUS HATPHi IlyTamara COINPOBOXKAAeTCs Ooee
BBIPOKEHHBIM CHIDKEHHEM JaHHOTO IIoKaszaress (Ha
42,5% (p<0,001)) oOTHOCHTENFHO KOHTPOJIHOH
rpymmsl, uTo Ha 24,1% (p<0,05) HmKe 1aHHOTO MOKa-
3aTensi TpH HW30JIMPOBAHHOM JICHCTBUHM TabadyHOTO
neiva 1 Ha 30,7 % (p <0,001) HIDke maHHOTO MMOKa3a-
TeJIsl TIPH JUTMTETIbHOM BBEJICHWM HATPHH IIyTamara.
IIpu >TOM HM30IMpPOBAaHHOE BBEIAECHHE HATPUM TIIyTa-
Mara OOYCIIOBWIJIO CHIDKCHHE cojepkanus op-MI' B
ceiBopoTke kpoBu Ha 17,0 % (p<0,05) mo cpaBHEHHIO C
JAHHBIMU KOHTPOJIBHBIX KPBIC.
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Tabauma 2

Bnmsiane TabadHoro npIMa M HATPHM TiTyTamMara Ha cojepxkanue oo—MI' B CBIBOPOTKE KPOBH KPBIC

['pynna >KxuBOTHBIX
1 2 3 4
IToka3arens
(Mean+SD) IaccuBHOE Kype- . Hacensroe kype-
KonTtpons _— Harpuii rmyramar HHE +
Harpuii riyramar
ITos0BO3pEIIBIE KPBICHI-CAMIIb
1,52+0,09
1,89+0,15 ’ y
ax-MT, 1,82+0,18 ’ ’ 14<0,001*
/ 2,07+0,18 p1.2<0,05* p1:3>0,05 o 0,05
p2-5>0,05 p2.4<0,001*
[TosoBOHE3pENbIe KPBICHI-CaMITbl
0,88+0,12%
1,27+0,12% ’ .
ax-MT, 1,16+0,10% ’ ’ 14<0,001*
r/n 1,530,217 p1.2<0,001* P1:5<0,05* 22.4 <0,05*
p2-3>0,05 p3.4<0,001*
| 0% | 90
[Tpumeuanus: p1-2, p1-3, P1-4— AOCTOBEPHOCTH PA3THINN MEKITY KOHTPOIHHON IPYIIION M 3KCIIEPUMEHTATbHBIMH
TPYIIIAaMU; P2-3, P2-4 — JOCTOBEPHOCTH PA3IMUUil MEXy TPYyNION ¢ TA0aKOKYpEeHHUEM U IPYIIION C BBEICHUEM
HATpPHIA TJIyTamara, ¥ TPYTIIOii ¢ TAGAKOKYPEHHEM Ha (hOHE BBEJICHUS HATPUS TTyTaMaTa; * — I0CTOBEPHOCTH t-
kputepusi CThIOJICHTA IIPU CPAaBHEHUH TTOJIOBO3PEIIBIX U OJIOBOHE3PEIBIX KPBIC B COOTBETCTBYIOIIUX IPYIIIAX;
* — CTAaTUCTUYECKH 3HAUYMMBbIE PE3yIbTATHI.

B Bo3pacTHOM acneKkTe WHTEHCHBHOCTh M3MEHE-
HuUl copepxkanus o2-MI' B CBIBOPOTKE KPOBH I10JIOBO-
HE3pEeNBIX KpPbIC IPEBBINIAja IOKa3aTeNnH IOJI0BO3-
PEeINBIX TP NaCCUBHOM KypeHuH - Ha 12,1 %, mpu amu-
TENBHOM BBEJICHUU HAaTpHil riryTamaTa - Ha 7,7 %, pu
MIACCUBHOM KypEeHUH Ha (JOHE BBEJCHUs HATPUI Ty Ta-
Mara - Ha 15,9 % cOOTBETCTBEHHO.

OnHOBpEMEHHOE BIMSHHUE TAOAYHOTO JbIMA U Ha-
TpUH IIyTamMara COMpPOBOXKAAETCS BBIPAXKEHHBIM CHH-
JKEHHEM COJEpKaHMsl aHTHIIPOTEAa3HOTO HWHTUOWUTOP-
HOTO TIOTEHIMAJa B CBIBOPOTKE KPOBU. CHIKEHHE aK-
TUBHOCTH MHIMOMTOPOB IMPOTEa3 B CHIBOPOTKE KPOBU
MOJKET OBITh PE3yJIbTATOM ICHCTBHS HECKOJIBKUX (haK-
TOPOB:  BO-TIEPBBIX, IPOUCXOAWT  HWHTCHCHUBHOE
CBSI3BIBAaHME UMM IIPOTEHHA3, KOTOPHIC BHIPAXKEHO aK-
TUBUPYIOTCSI; BO-BTOPBIX, IPOTEOIUTUIECKUE SH3UMBI
B aKTUBHPOBAHHOM COCTOSIHUM CIIOCOOHBI SIIMMHHHUPO-
BaTh KOMIIJIEKCHI IPOTENHA3a - HHTUOUTOP C TOCIeny-
IOOIMM  pACILEIUIEHUEM MOJIEKYNbl NpPOTEHUHA; B-
TPETbHX, YUYWTHIBAS BBIPAKCHHBIC IPOOKCHAAHTHBIC
CBOMCTBa Kak TabayHOTO AbIMA, TAaK M HATPHH TIyTa-
Mara, a TaKKe JUTEPaTypHBIC TaHHBIE O TIOBPEXICHUS
CBOOOZHBIMHU paJKajlaMHd B TIEPBYIO OdYEpenb IpO-
TEHMHOBBIX MOJICKYJ, MO)KHO CUHTATh, YTO IIPOUCXOUT
OKHCIICHHE aKTUBHBIX LIEHTPOB HHTHOUTOPOB (OKHUCIIH-
TenbHas AeHaTypamus). Kpome Toro cHmxeHue couep-
aHMS WHTHOMTOPOB MPOTEa3 MOXKET MPOUCXOIUTH B
pe3ynbTare yMEHBILICHUs] CHHTETHYECKOH (QYHKIHMU
MEYEHH, KOTOpas SBJSETCS OCHOBHBIM MPOIYLIEHTOM
CBIBOPOTOYHBIX MHTHOUTOPOB [19].

BbiBoabl.

OnHOBpPEMEHHOE BIMSHHUE TAOaYHOTO JbIMA U Ha-
TpHH IIIyTamaTa CONPOBOXKIAETCS BBIPAKECHHBIM CHH-
JKEHHEM COJIEpKaHMs aHTHIPOTEA3HOrO HWHIUOWUTOP-
HOT'O TOTEHIIHAJIa B CBIBOPOTKE KpOBHU. Tak, y MOJIOBO-
3peTbIX KPbIC ITACCUBHOE KypeHHe Ha (OHE BBEICHHS

HaTpHi ITyTamMaTa CONPOBOXK/IAETCS] CHIKEHHEM COZIe-
pxanus og-UIT (aa 38,9 % (p<0,001)) oTHOCUTENHEHO
KOHTPOJIBHOM Tpymnsl, uTo Ha 16,6 % (p<0,001) HIpke
JIAHHOT'O TIOKa3aTeis MpPU H30JIMPOBAHHOM JEHCTBHU
TabavyHOTO JIbIMa U CHIDKEHUEM coziepxanust ax-MI™ Ha
26,6 % (p<0,001)) OTHOCHTEIHHO KOHTPOJILHOH
rpymmsl, 4to Ha 16,5 % (p<0,05) HrXKe qaHHOTO MoKa-
3aTensi TpH HW30JIMPOBAHHOM JICHCTBUHM TabadyHOTO
JeIMa. B Bo3pacTHOM acriekTe MHTEHCHBHOCTD CHIKE-
Hust copepxanust ar-UIT u ax-MI npeobnanaer y Hero-
JIOBO3peENBIX KpbIC Ha 23,4 1 15,9 % cooTBeTCTBEHHO.
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HEMPOITPOTEKTOPHA POJIb AMIHOT'YAHIJIMHY ¥ MEXAHI3MAX YPAKEHHSA
T'OJIOBHOI'O MO3KY BATITHAX MUIIEM BALB/C 3 AHTU®OC®OJIIITHAM
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NEUROPROTECTIVE EFFECT OF AMINOGUANIDIN IN BRAIN DAMAGE MECHANISMS OF
THE PREGNANT BALB/C MICE WITH ANTIPHOSPHOLIPID SYNDROME

Ph.D., Associate Professor of the Departnaitledical Biochemistry
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AHOTANIA

Antudochoninigauit cuaapom (ADC) — e ayToiMyHHE 3aXBOPIOBAHHS, SIKE XapaKTePH3Y€EThCs HASIBHICTIO

aHTU(OCOOIMIIITHUX aHTUTIIT, PO3BUTKOM TPOMOO3y Y BEHaX i apTepisix Ta aKyIlIepChbKUMHU YCKIIaTHEHHIMU. MeTa
POOOTH — TOCITIUTH BIUIMB aMiHOTYaHiJJUHY Ha CTaH ITOKa3HUKIB BUILHOPAANKAIEHOTO OKUCHEHHS!, aHTHOKCH1a-
HTHOI CHCTEMH | TKAaHMHHOTO JAWXaHHS y MO30YKY NpH aHTH(OCHONINAHOMY CHHIpOMI Ha (oHI BariTHOCTI y
muiei inii BALB/C.

Bcranosieno 3poctanns BMicty NO; Ta NO3 Ta mopylieHHS piBHOBAry y CHCTEMi TPOOKCHIAHTH-aHTHOK-
CHUIaHTH y M030uKy BariTHux mumiei 3 ADC. [Ipu BBenmeHHi cenekTuBHOTO iHTiOITOpa iHAYIUOenpHOI NO-
CHHTa3W aMiHOTyaHiIuHy y Mo304uky mumieir 3 ADC Ha 18-if IeHb BariTHOCTI BCTAHOBIICHO 3HIKCHHS BMICTY
NO, Tta NOj; , BinHOCHO Tpymnu BaritHux TBapuH 3 ADC. Ha ¢oui BBeienns aminoryaniguny npu A®C na 18-it
JCHb BariTHOCTI BCTAHOBJIEHO 3MEHIIECHHS MPOSBIB OKCHIATHBHOTO CTPECY y MO30YKY, 3HIKEHHS aKTUBHOCTI
MPOIIECiB TEPOKCUIHOTO OKMCHEHHS JIMiAIB, MiABUIIEHHS aKTUBHOCTI Ta BMICTy KOMIIOHEHTIB aHTHOKCHAAHTHOI
CHCTEMHU Ta aKTUBHOCTI (DEPMEHTIB €JIEKTPOHHO-TPAHCIOPTHOTO JIAHIIOra MIiTOXOHAPid. OTKe, aMiHOTYaHIIUH
NPOSIBIISIE HEUPOIIPOTEKTOPHUH e(heKT 32 YMOB aHTU(POCHOIIINITHOrO CHHIPOMY Ha (pOHI BariTHOCTI y MHIIEH.
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ABSTRACT

Antiphospholipid syndrome (APS) is an autoimmune disease characterized by the presence of antiphospho-
lipid antibodies, development of vein and artery thrombosis, and obstetric complications. The aim of the study was
to investigate the effect of aminoguanidine on free radical oxidation, antioxidant system and tissue respiration in
the cerebellum of the pregnant BALB/c mice with antiphospholipid syndrome.

An increase in the content of NO; and NOs; and imbalance in the prooxidant-antioxidant system in the
cerebellum of the pregnant mice with APS were established. With the introduction of a selective inhibitor of in-
ducible aminoguanidine NO-synthase in the cerebellum of the mice with APS on the 18" day of pregnancy, a
decrease in the content of NO, and NOs; was evidenced relative to the group of pregnant animals with APS.
Introduction of aminoguanidine into the animals with APS on the 18" day of pregnancy, a decrease in the mani-
festations of oxidative stress in the cerebellum as well as in the activity of lipid peroxidation processes, an increase
in the activity and content of the components of the antioxidant system and the activity of mitochondrial electron
transport enzymes was proved. Therefore, a neuroprotective effect of aminoguanidine in mice with antiphospho-

lipid syndrome and pregnancy has been established.

Karw4osi ciaoBa: aHTHPOCHOTIMIIHUA CHHIPOM, MO30K, OKCHI a30Ty, aMiHOTYaHIIWH, OKCHIATHBHHN

cTpec.

Keywords: antiphospholipid syndrome, brain, nitric oxide, aminoguanidine, oxidative stress.

Antudocooninigauii cuaapom (ADPC) — e ayro-
IMyHHE 3aXBOPIOBAaHHS, SIKE XapaKTEePU3YETHCS HASIBHI-
ctio arTudochomimiganx antuTin (aPL), po3Butkom
TpoMOO3y y BeHax i apTepisix Ta aKyepChKIMH yCKia-
mHeHHAME [1]. Bigomo, 1m0 MexaHi3Mu, sIKi CIIPAYUHS-
0T HEBMHOIIYBaHHS BAriTHOCTI y marieHTiB 3 ADC
MOB'sI3aHi 3 BHYTPIIIHBOIDIAIEHTAPHIM TPOMOO30M, Ta
1l J1aHi € cynepewimBumMy [2, 3].

IIpu axymepcskomy ADPC MopyUIylOTECS CHHTE3
ta 6iomoctynHicTh okcumy azory (NO) [4]. NO cunre-
3yerbest 3 L-aprininy mig BrummBoM depmenty NO-
cunrasu (NOS, KO 1.14.13.39). ¥ Mo3ky € Tpu i30¢0-
pmu NOS — ennoreniansaa (ENOS), neliponansHa
(nNOS) ra ingynubensna (INOS) [5, 6]. AxtuBamis
¢depmenty INOS npusBonuts 10 rinepnpoxykuii NO,
aKTUBY€ 0e3Ji4 CUTHAIBPHUX IUIIXIB 1 MPU3BOIUTH IO
Helipo3amanenns [7]. NO mos's;3aHuil K 3 BTOPHHHAM
TIOIITKO/KCHHSM, TaK 1 3 HEBPOJOTiYHUM BiTHOBJICH-
HsM. B NO Moxke perysroBaTics HOro KIITHHHOIO
JIOKaJi3aIi€lo Ta piIBHEM OKCHJIATUBHOT'O CTPECY B TKa-
HUHI MO3KY [8]. OKCHIAaTUBHUI CTpec BiIirpae Bax-
JUBY POJb Y MAaTOOIOXIMIYHMX MEXaHI3MaX PO3BUTKY
ADC [9]. AxruBalis npoaykuii BUIBHUX paauKaliB
MPU3BOUTH IO OKHUCJICHHS JIMiJiB, OUIKIB Ta BUCHA-
JK€HHS! aHTHOKCHJAHTHOI cucTemMH [8].

HesBakaroun Ha iCHyBaHHS psily HAYKOBHX JI0C-
JJDKEHb, BIICYTHS €JIHA TOYKA 30pY IIOA0 POJIi OKCH-
JAaTUBHOTO CTPECY Ta CHCTEMH OKCHJTy a30Ty Y MEXaHi-
3Max ypaXKeHHS TOJOBHOTO MO3Ky 3a ymMoB ADC Ha
(hoHi BariTHOCTI.

MeTa qocTiizkeHHsI — IOCITIJUTH BIUTUB aMiHOTY-
aHIIMHY Ha CTaH MOKAa3HHUKIB BIIbHOPAANKAIBLHOTO
OKHMCHEHHSI, aHTUOKCH/IAHTHOI CUCTEMH 1 TKAHMHHOTO
JIMXaHHS y MO30YKY Ipy aHTU(OCOTINIAHOMY CHH-
pomi Ha (oHi BariTHOCTI y Mutieii minii BALB/C.

Metoan nmocaimkennsi. JloCimipkeHHS TIPOBO-
IV Ha MUIIax-camkax JjiHii BALB/c, skux ytpu-
MYBaJIM Ha CTaHAapTHOMY pauioHi Biapito. Excriepu-
MEHTH 3IACHIOBAIN 3 JOTPUMAHHSAM MPUHIHIIIB Oioe-
TUKA BimmoBimHO 1o 3akoHy Ykpainm «[Ipo 3axmcr
TBapuH BiJ >KOPCTOKOTO MOBO/DKEHHS», «3arajibHUX
e€TUYHUX MNPUHLUIIB EKCIEPUMEHTIB Ha TBapHHAX»,
yxBajenux Ha [lepmomy HamioHamsHOMY KOHTpeci 3
6ioetuxu (Kuis, 2001) Ta y3roKeHNX 3 MOJIOKESHHIMHA
«EBpONerchbKoi KOHBEHIIT MI00 3aXUCTy XpeOeTHHX

TBapuH, 110 BUKOPHCTOBYIOTHCS B E€KCIIEPUMEHTAJb-
HUX Ta IHIIUX HayKoBuX Hurix» (CtpacOypr, 1986) ta
JupextnBu €porneiicekoro Corozy 2010/10/63 EU
II0/I0 EKCIIEPUMEHTIB Ha TBapHHAaX.

A®C MonenroBany 3a JOIOMOTOI0 KapiomimiHy
(«Sigmay, USA), sikuii BBOAMIM BHYTPIIIIHOM SI30BO,
gotupu pa3u (30 Mkr Ha | iH’€KIIif0, TPOMIKKH MiXK
i exuisiMu cTaHoBWIM 14 1i0). Kapnioninin emMynbry-
Bayd B 75 MKJI noBHOro aja’toBanty ®peitaaa («Difco
Laboratories», USA) (mepmia iH’eKIlist), HACTYITHi
iH €Ki TPOBOAMIN 3 HEMOBHUM aj toBaHTOM Dpeii-
Haa [10]. [TligmocnigHUX TBAPUH PO3ILIIN HA 3 TPYIIH:
1 (KOHTpOJIb) — IHTAKTHI TBApUHU; 2 — TBAPUHH 3 EKC-
nepuMeHTanbHuM ADC, 3 — tBapunu 3 ADC, sxkum
BBOIWIM aMiHoTyaHimnH («XimimabopaToppeakTusy,
Ykpaina, 10 MI/Kr) BHYTpIIIHHOOYEPEBUHHO OJIUH pa3
Ha JIeHb, yrpoaonx 10 ni6 micnsa dopmysanas ADC ta
npotsirom 17 xi6 BaritHOCTI. Yepes 10 mi6 3 MoMeHTY
niarBepmkenHss ADC nmpoBoAWIN CAPIOBAHHS CAMOK
1-1, 2-i Ta 3-i Tpym 3 caMIIIMH Ta BUBOAMIIM 3 €KCIICPH-
MeHTy Ha 18-i ieHb BariTHOCTI B yMOBax TiONEHTa-
HatpieBoro Hapko3y (50 mr/kr macu TBapuHH). s no-
CJIIJPKEHHS] BAKOPUCTOBYBJIM TOMOT€HATH MO30YKY.

HaBaxky TKaHUH MO30YKa MHIIEH KOHTPOJBHOT
Ta eKclepuMeHTadbHuX Tpyn macoto 0,1 r romo-
renisyBaiau y 50 MM tpuc-HCI-6ydepi (pH 7,4) (1:5),
o gogatkoBo mictus 0,135 M NaCl, 1 % gomenmi-
cynedary Hatpito (SDS), 2,5 MM ENTA, 6,5 MM
anpoTuHiHy, 1,5 MKM menicratuny A, 23 MkM nefinern-
TuHY, | MM  deHuIMeTHICYIEGQOHMI(ITYOpUILY
(PMSF), 5 mkr/mn coeBoro iHriditopy Tpurcuny, 1
MKM opToBaHazaTy Hatpiro. ['omMoreHatu noaaTkoBO
00pobssn yapTpasBykoM (30 cek.) 3a JOIMOMOIOM0
yIBTPa3BYKOBOTO JIe3IHTerpaTopy Sartorius
(Labsonic® M, TD'etunren, Germany). HamocamoBy
pinuHy BinmOMpandM Ta BHU3HAYaJIM BMICT 3arajbHOTO
nporeiny [11].

ITpo Bmict NO y romMoreHatax MO304Ky poOMIN
BHCHOBOK 3a KUIBKICTIO HOTO cTabibHUX METabOoIITIB
nitput-anionis (NOy ) Ta mirpar-anionis (NOj ).
Bumict NO; Bu3Hauanu BHCOKOCTEM(iYHNM CHIEKTPO-
¢doromerpuunum metoaom Green L.C. et al. 3a manumu
KOJIBOPOBOI peakiiii 3 peaktuBoM ['pica [12]. BimHoB-
JIEHHS HITPATIB JI0 HITPUTIB 3MIHCHIOBAIN METAIIYHUM
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IIMHKOM B OLITOBOKHCIOMY po3uuHi [13]. PiBeHb npo-
JIYKTIB BUIbHOPAIUKAILHOTO OKUCHEHHS JIMiIB BH-
3Hayaiu 3a BMicToM rigponepokcunis jininis (I'TLT) 3a
meronoM B. b. 'aBpuios i criiBaBr. [ 14], akuii IpyHTY-
€TBCSl HAa 37IaTHOCTI €KCTParoBaHUX TelTaH-130IpoITi-
noBoro cyMimmrto ['TIJ] iHTeHCHBHO MOTIIMHATH CBITIIO
npu poBxuHi XBui A=232 uM ta TBK-akTuBHUX NIpO-
nykriB (TBK-AIT) 3a metonom JI.M. AnapeeBoi i criB-
aBT. [15] (Bm3Hayamu B peakiii 3 2-Ti06apOiTypoOBOIO
KHCIIOTOI0).  AKTHBHICTD  CYNEPOKCHIINCMYTa3H
(COA, K& 1.15.1.1) Bu3Havanu 3a CTyIICHEM 3HH-
JKEHHS B1THOBJICHHS HITPOTETPA30IiI0 CHHBOTO y TPH-
cytnocti HAIH» i penasunmeracynsdaty [16]. AkTH-
BHicTh Katanazu (KAT, K® 1.11.1.6) Buznauanm 3ri-
nHo wmerony [17], ¢ikcyroun 3MiHY ~ONTHYHOI
HIJTBHOCTI B PE3yJIbTaTi peaxiii MmepoKCHay BOIHIO 3
MOJ1i61aTOM aMOHit0. BMicT BiTHOBJIEHOTO Iy TaTioHy
(G-SH) Bu3Hauanu 3a 37aTHICTIO Horo BimebHHX SH-
TPy B3aEMOJISATH 3 5,5"-anTio-0ic-2-HITpOOEH30HHOIO
KHCJIOTOIO 3 YTBOPEHHSAM TiOHITPO(ESHITFHOTO aHIOHY,
KIUIBKICTH SIKOTO mpsMomporopiiina Bmicty G-SH
[18]. Cran eneprozabesnedyBanbHUX MPOLECIB MITO-
XOHJPIH JOCHTIHKYyBAJIN 32 aKTUBHICTIO CYKIIMHAT/IET1-
nporenasu (CL, KO 1.3.99.1) ta uuToXpoMoKcHaa3u
(IIXO, K® 1.9.3.1). AxruBnicte C/AI' BU3HAaYanmm 3a
BIZIHOBJIEHHSIM (heppulliaHiny Kaiito 10 depporianixy
Kajiro cyknuuatoM mig miero CAT [19]. [punimn me-
tony BusHaueHHsi L[XO rpyHTyeTbcs Ha 3maTHOCTI

OCTaHHBOI ~ OKHCHIOBATH  JAWMETHI-TIapa-(eHijaeH-
UaMiH 1 0-HaTOMI 3 yTBOPEHHIM iHIO(QEHOIOBOTO CH-
HbOTO [20].

CraructnyHy 0oOpoOKy HaHMX 3JIHCHIOBANIM 32
nonomororo mporpamu STATISTICA 10. [MopisusiHHS
OTPUMAaHHUX BEJIMYMH MPOBOJMIN 3 BUKOpUCTAHHIM U-
Kkpurepito ManHa-YiTHi. 3MiHM BBaXKajlMl JIOCTOBIp-
HumH npu p<0,05.

PesyabTaT Ta ix o6roBopeHHsl. Y pe3ysbTaTi
MIPOBEJCHUX JTOCIIIPKEeHb BCTAHOBIICHO 3pDOCTAHHS BMi-
cry cTabinbHuX MeTtabodiTiB okcumy aszory NO, Ta
NO; y mo3ouky mumteit 3 ADOC Ha 54% Ta 65 %, nopi-
BHSTHO 13 TIOKa3HUKaMH KOHTPOJIBHUX TBapHuH (Taldm. 1).
Bimomo, mo npu APC nmopyuryeTbes CHHTE3 Ta 010710~
crynnictb NO [4, 21]. OTpumaHi HaMu pe3yJIbTaTH PO
AKTHBAI[II0 CHHTE3y OKCUJy 30Ty Y MO30UYKY BariTHHUX
mutieit 3 AOC MokHa TIOSICHUTH TUM, 1m0 npu ADPC
3poctae koHnentpais iNOS. Axrupariis excmpecii
iNOS moske OyTH cripudMHEHa 3pOCTaHHSIM MPOJIYKIii
npo3ananpHux 1utokiHie IL-1P, IL-6 Ta TNF-a [22].
MexaHi3MHU YIIKO/DKEHHS HEWPOHIB MPH TIMEPIPOTY-
kyBaHHI NO yniBepcanpHi. Edhextn NO B opranizmi
peati3yloThesl MUITXOM B3aEMOJIl 3 CYMEPOKCHIHUM
paaukanoM; OiIKamH, IO MICTSATh T€MOBE 1 HETeMOBE
3aJ1i30; TiOJIaMH 1 BTOPHHHUMHE aMiHamH [6].

Tabmuws 1

oxasuuku BMicty NO, Ta NO3 Ta akTHBHOCTI (hepMEHTIB TKAHMHHOTO JMXAaHHS Y MO30YKY BariTHUX MHIIEH
BALB/c 3a ymoB anTrdoCchoimiAHOr0 CHHAPOMY Ta IPH 3aCTOCYBaHHi amiHoryaHiguny (M+m, n=10)

Iloxa3uuk KOHTPOIIb prE;TCBapHH ADC +AG
NO; , MKMOJB/KT 3,45+0,07 E’F,)’i:k)j,t(())(’)114 %?foi,gblf
Nng, MKMOJIB/KT 17,7x0,77 2%38 ,D(E)t)’l2 ’ Zgii%ﬂ,:(%?
CJII', HMOJIB/XB"MT OijIKa 5,11+0,15 361%%86?_9 2123586153
X0, MKMOJIL/XBMT Ginka 7,53+0,37 2;;2<%f862.7 ?;?Boi,gblf

[IpuMiTkH: p — MOCTOBIpPHO BiAMIHHE BiJ BiOIOBITHUX 3HAYeHb B KOHTPOJBHIA TPYIIi; pP1 — AOCTOBIPHO
BiMiHHE BiJ] Bi/IIOBiTHIX 3HaUeHb B Ipymi TBapuH 3 ADC.

Awminoryaninud (AG) — ceneKTHBHUIA iHTIOITOp
iNOS, cTpykTypHO MoAiOHMI 10 amiHOKKUCIIOTH L-ap-
riHiHy, Mae Oe3iiv Oionoriyaux edekris [7, 23]. [ine-
prpoaykiist NO min BrumeoM iNOS Moske CIipusiTH 1o-
PYIICHHIO BHYTPIIIHBOKIITHHHOI'O T'OMEOCTa3y Kajb-
miro. AG, imribyrounm iNOS, mnpu3BOIUTH 10
BiZIHOBJICHHIO BHYTPIIIHBOKJIITHHHOTO TOMEOCTAa3y Ka-
nbwito [24]. [Ipu BBeNeHHI aMiHOTYaHIMHY TBapUHAM
3 A®C Ha 18-if rens BaritTHOCTI y Mo30uKy BMicT NOp |

ta NO3 3nmxysascs Ha 31 % Ta 30, BiHOCHO TOKa3-
HUKIB rpynu BariTHux mutieii BALB/c 3 ADC (tabm.
1).

[TepexucHe OKHMCIEHHS JIMiIIB € OTHUM 13 akTo-
piB enporenianeHOi nucdyHkuii y mamieHtiB 3 ADC
[25]. Beranosneno, o y MO304KY BariTHUX MHIICH 3
ADC BinOyBaetbes minsumieHHs BMicty [ TIJT Ha 67 %,
TBK-AII Ha 96 %, Ta 3umkeHas aktuBHocTi COJI Ha
63 %, KAT na 69 %, mymy G-SH na 32 %, nopiBHIHO
13 TOKa3HUKAMH KOHTPOJIBHUX TBapuH (Tadi. 2).
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Tabmums 2

TToKa3HUKHU CHCTEMH TIPOOKCHIAHTH-aHTHOKCHIAHTH ¥ MO30UKY BariTHux muineir BALB/C 3a ymos antudocdo-
JIMHOTO CHHAPOMY Ta MPH 3aCTOCYBaHHi aMmiHoryasiquay (M+m, n=10)

[MToka3HUK T I pyzz;gap“ﬂ SCIAG
I'TUI, ym.0ox./T TKaHUHA 11,8+0,33 1;‘?;858 6610 13;33(,)630
TBK-AII, HMOJIL/T TaAKAHUHU 7,24+0,41 li’igz%’fs 1%?5;8’55
CO/, ym.ox./mr Oinka 3,84+0,28 1{’31‘#8 (’)113 2&31%06:_‘)6
KAT, HMONB/XB MT OijKa 6,76+0,29 2p270i(())(’)115 %ffoig’g;
G-SH, MKkMOIB/T TKAaHUHA 5,79+0,09 3p9<20i,86114 4pii§f)(’)é4

[IpuMiTkH: p — MOCTOBIPHO BiAMiHHE BiJ BiOIOBITHUX 3HAYCHb B KOHTPOJIBHINW TPYIIi; pP1 — AOCTOBIPHO
BiIMiHHE BiJ] Bi/IIOBiTHIX 3HaUeHb B Ipymi TBapuH 3 ADC.

Bxkazani 3MiHH CyIpOBOIKYBAJIICh TOPYIICHHIM
TKaHUHHOTO AWXaHHA, PO IO CBIAYMIO 3MEHIICHHS
axtuBHOCTi C/I" Ha 32 % Ta IIXO Ha 71 %, nopiBHAHO
3 KOHTpoJieM (Tabi. 1). OTpuMaHi HaMH pe3yNbTaTH y3-
TOJIKYIOTBCS 3 IAaHMMHU 1HIIIMX aBTOPIB IPO Te, 0 Ha/I-
nuikoBa KinbKicth NO npurHidye ¢pepMeHTH AUXaib-
HOTO JIaHIIfora MITOXOHIpiH, nukiay Kpebca i cunTe3
JHK [5]. Ha doni BBenennst AG BigOyBa€ThCS IPUTHI-
YEeHHS aKTUBHOCTI ITPOIIECiB IEPEOKUCHEHHSI MEMOpaH-
HUX JIMIJIB Y MO30YKY: 3HKeHHs BMicTy [ TIJT Ha 22
% Ta TBK-AII Ha 25 %, MOpIBHIHO i3 MOKa3HUKAMHU
rpynu TBapuH 3 ADPC (tabn. 2). BeranoBneHo 3poc-
tanHs akTuBHOCTI COJl Ha 44 % Ta KAT Ha 60 %, CJI'
Ha 23 %, UXO na 77 % Ta Bmicty G-SH Ha 16 %, mo-
PIBHSIHO 13 MoKa3HuKamu rpynu TBapuH 3 ADC (Tabm.
1, 2). OTpuMaHi aHi y3ro/KyThCs 13 pe3yabTaTaMu
IHIIAX JOCHITHUKIB, SKi BKa3yIOTh, 10 HEHPOIPOTEK-
TopHa posib AG peami3yeThCcs 4Yepe3 MPUTHIYCHHS
YTBOpEHHSI aKTUBHHUX (opM OKcureHy, iHTiOyBaHHS
MEPOKCUIAIIT JTIMIIIB Y KIITHHAX 1 TKAHMHAX Ta 3aIo-
OiraHHs amomnTo3y 3aBISKM HOro aHTHOKCHAAHTHUM
BJIACTUBOCTSM [23].

AG Moxe MaTH npoQiIaKTHYHNHN BIUIUB y MeXa-
HizMax HeWpoTokcndHOCTi. Ockimbku AG € iHTiOITO-
poM iNOS, #MOBipHO, IO HOTO HEHPOIPOTEKTOPHHIA
edexT BigOyBaeThcs 3aBIOsAku iHTiIOyrowiit mii iNOS
[24]. AG Takox MOXe 3AIHCHIOBATH HEHPO3axXHCHHIA
edekt uepe3 iHriOyBaHHs saepHOl TpaHciokaiii NF-
B, mo mos’a3ano 31 3HWKeHHAM B3aemosii NF-kB 3
iNOS B nuroruiasmi. 36inbmenns INOS € pesyabraTom
axrusartlii NF-kB npu 3ananenni neiiponis. Kpim toro,
npu Helpo3anajieHHi 30iUbInyeThest KinbKicTh INOS,
1m0 npu3BoANTH A0 rineprponykuii NO, Ta Moxe 36i-
apumTH aktuBHicTE NF-kB [7].

BucHoBkn

1. Beranosneno 3pocranns BMicty NO, ta NO3 ,
MOPYIICHHSI PIBHOBArd y CHCTEMi MPOOKCHIAHTH-aH-
THOKCHAAHTH, 3HIDKCHHS aKTHBHOCTI ()EPMEHTIB TKa-
HUHHOTO JMXaHHSA Y MO304YKY BaritHux mumiei 3 ADC,
BiJIHOCHO KOHTPOJTIO.

2. Ilpu BeJeHHI aMiHOTYaHIIMHY Y MO30YKY MH-
1reii 3 ADC Ha 18-i1 1eHb BariTHOCTI BCTAHOBJICHO 3HH-
xennst BMicTy NO2 Ta NO3 , HOpiBHSHO i3 TIOKa3HH-
KaMH Ipynu BariTHUX TBapuH 3 ADC.

3. HefiponpoTeKTOpHUI BIUIMB aMiHOTYaHiIWHY
npu ADC Ha GOHI BariTHOCTI POSIBIAETHCS 3MECHIIICH-
HSIM PO3BUTKY OKCHIATHBHOT'O CTPECY y MO30UKY, 3HHU-
JKEHHSIM aKTHUBHOCTI TIPOLECIB BUIBHOPAANKAILHOTO
OKHCHEHHS B, MiABUIIEHHSIM aKTHBHOCTI Ta BMi-
CTY KOMITOHEHTIB aHTHOKCHUIAHTHOI CUCTEMH Ta aKTH-
BHOCTI (pepMEHTIB €NeKTPOHHO-TPAHCIIOPTHOTO JIaH-
IIOTa MiTOXOHJIPIH.
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AHOTALIS

[IpoanarnizoBaHo piBeHb 3a0pYJHEHHS aTMOC(EPHOTO MOBITPSI €KOTOMIB, IO BiAPI3HAIOTHCA IPUPOTO0XO0-
POHHHUM CTaTyCOM Ta aHTPOIIOTEHHIM HAaBaHTA)KEHHSIM, IPUBEACHO PE3YNbTaTH AOCIIIHKEHb MiKpOOiOJIOTTIHUX
MOKA3HHKIB JOCIIIKEHNX TEpUTOPii. 3ampornoHoBaHO MKamy 3a0pyAHEHHS aTMOC(HEpHOTrO MOBITPs, BUKOPHUC-
TaHO MIKpPOO10JIOT1YHI MOKAa3HUKH JUIsl OLIHKH SIKOCTI aTMOC()EPHOT0 MOBITPS, TPOBECHO MOPIBHAHHS SIKOCTI at-
MOC(hEpHOTO MOBITPS Ta CTaHy MOMYJISLIHHOTO 30POB’ S )KUTEIIB PETIOHY.

ABSTRACT

The level of atmospheric air pollution of ecotopes with different environmental status and anthropogenic load
is analyzed, the results of studies of microbiological indices of the investigated territories are presented. For the
first time, an air pollution scale was proposed, microbiological indicators were used to assess the quality of the
atmospheric air, a comparison of the quality of the atmospheric air and the population health status of the region’s

inhabitants was made.

Kuro4oBi ci1oBa: sKkicTe aTMOC(EPHOTO TOBITPS, AHTPOIIOTCHHE HaBaHTAKEHHS, EKOTOII, MiKpOOioIOTidHi

MTOKA3HUKH, TOIYJISAIiHE 370pOB’s.

Keywords: atmospheric air quality, anthropogenic load, ecotope, microbiological parameters, population

health.

AKTyaJIbHiCTh Ta MOCTAHOBKA NpodJjemu. k-
icTh aTMoc(epHOro noBiTps, 0e3 CyMHIBY, BH3Ha4ae
3arajbHUI €KOJIOTTYHHI CTaH eKOCHCTeMH Ta Ge3rnoce-
PEIHBO BIUIMBAE Ha PIBEHb 3aXBOPIOBAHHS MICLIEBOTO
HaceneHHs. [Ipobiemy exosroriuHoi 6e3nexkn arMocde-
PHOTO TIOBITPsI B po3pi3i perioHiB YKpaiHH JeTanbHO
MPOaHAaII30BaHO B JOCHTILKEeHHX [1, 2, 3, 4].

Hinwif psim  AOCHiIKEHb TPHUCBIYCHO JIOCHi-
JUKEHHIO CTaHy aTMOC(EpHOTo MOBITPs MeToIoM 0i0i-
HAUKAaIi [5, 6, 7]. BogHoYac 115 OI[iHKH €KOJIOTIIHOT'O
CTaHy aTMOC(EpHOro IMOBITPs C€l1ad0 BUKOPHUCTOBY-
I0ThCSl CaHITAPHO-MIKpOOioJIOTiYHI MeToau. YKpaiHa
sk cropona Kapmarchkoi KOHBEHINI pOOUTH Baromi
KPOKM B HalpsMKy IMIIEMEHTalii €BpOINeHChKUX
HOPM 3 0XOpoHH aTMocdepHoro moBiTps [8, 9].

HesBaxatoun Ha Te, 1110 ripchbki perionn CxigHUX
(Ykpaincekux) Kaprat xapakTepHsyroTbesi BiTHOCHO
YHCTHM aTMOC()EPHHUM IOBITPSIM B OKPEMHUX E€KOTOIaX
JTAHOT TiPCHKOi €KOCUCTEMH, CIIOCTEPITa€ThC BUCOKHIA
BIZICOTOK 3aXBOPIOBaHHS HACEIECHHS 32 OKPEMHUMH HO-
30JI0TiYHUMH (OpPMaMH, CKaXKIMO 3aXBOPIOBAHHS Ha
TyOepKyiIb03, UM MiIBUIIEHA CMEPTHICTh AIiTEH BiKOM

JIO OJTHOTO POKY.

Crin 3a3Ha4YMTH, IO EKOJIOTiYHA JeTepMiHOBa-
HICTh TOMYJSI[IHHOTO 370pPOB’S TOpPSH, 30KpeMa
3B’5130K PiBHS 3a0pyAHEHHS aTMOC(EPHOTO MOBITPS Ta
3aXBOPIOBAHHS MICIIEBOTO HACEJIEHHs, BUBYEHI HEI0-
CTaTHBO.

O6’ektt Ta MeTomm jaociaimkenHs. Jloci-
JDKSHHS TTpoBOIMITHCS Ha TepuTopii [TokyTcrko-byko-
BuHCHKHX Kaprmar, mo npeacrasieHi By3pKHM ITaCMOM
Cxiganx Kapmat Ta mpocTsraroTbes Maiike Ha COTHIO
KiJlomeTpiB 1o Tepuropii UepHiBenpkoi Ta IBano-Dpa-
HKIBCBKOI 00JIaCTi Bix KOpAOHY 3 PymyHi€ero (TpaHCKo-
p/oHHI nepeHeceHHs) Ha bykoBuHi 10 M. SIpemue Ha
['yuynpiuHi.

Jnst mporo perioHy XapakTepHi OCOOJIMBOCTI
naHamadry, KiIiMaTy, eKOHOMIYHOI JisUIbHOCTI, PO3BH-
TKY COLiaJIbHOI iH(PACTPYKTYPH, IO 3HAXOAATH CBOE
Bi/T0OpaXeHHsI Ha 30a71aHCOBAHOCTI PO3BUTKY PETiOHY
[10].

Mikpodmopy MoBiTps ME BU3HAYAH 32 3aTalbHO-
MPUAHATHM CEANMEHTAIHHUM METOJIOM 32 YMOBH CO-

I.

dz0 Iz
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HSAYHOT O€3BITPSIHOT OTOAM B MiKpOOIOIOTi4HIl J1a00-
paropii BykOBHHCEKOTO epKaBHOTO MEIUYHOTO YHi-
BepcuteTy. [Ipy BUKOHAHHI TOCIIIKSHh BUKOPUCTOBY-
BAJINCS TAaKOXX MOPIBHSUIBHMHA Ta €KOCUCTEMHHUI Me-
Toau. Pe3ynbTaTi 10CiiIiB ONpalbOBaHO CTATHCTHYHO
[11].

Pe3ysibTaTu gocaigkeHb Ta iX 00roBOpeHHs.
Ha mincraBi aHamizy naHWX periOHaNBHHUX TOMOBinen

PO CTaH HABKOJMIIHBOTO MPUPOTHOTO CEPEAOBHIIA Ta
3BiTiB ['0JIOBHOIO yNpaBiiHHS CTATUCTUKH B UepHiBe-
LBKiN 00J1aCTi CKIIQJICHO 3arajibHy XapaKTePUCTUKY pe-
riOHy JOCIIKeHb, 30KpeMa MPOaHAIi30BaHO OOCSTH
BUKHUJIIB B arMoOc(epHe TOBITPS IO PErioHy I0CIi-
JUKEHb (Tadi.1).

Taomums 1
3arayibHa XapaKTepHUCTHKA paiioHy nociimpkenHHs [12-13]

.. . 00CAT BUKHUIB B 00cAr BUKHUIIB B

Ne AJIMiHICTPaTUBHO-TEPUTO- | TEPUTOPIs, HaceJIeHH, atmocd. osiTps, | amvocd. HosiTps

/I piaypHa OAMHUIIL KM THC. 0Ci0 T' % P, T /.KMZ P,
1. | Yepniserska oBnacts 8096,0 906,9 T 0.4
2. | w. Uepninui 153,0 260,6 Y 7.4

- 80,7
3. BKHUIBKHIA paioH 897,0 55,8 25 0,09
4. | repuaiscsiit paiion 308,0 33,0 %83& 0,87
5. | MnuGomsiui pation 674,0 74,0 %453 0,17
6. 3acTaBHIBCHKUN paiioH 619,0 50,2 %’8; 0,57
7. KenpMmeHenpkuii paiion 671,0 41,6 é—’tg 0,02
8. KinmaHuchkuit paiton 608,0 69,4 %’6& 0,67
9. HoBocenurpkuii paiton 738,0 78,6 %’? 0,60
10. IlyTunbcbkuii paiion 884,0 26,3 %’3@ 0,01
11. CoKHpsSIHCHKU# palioH 661,0 43,8 %’72 0,84
N 134,2

12. CTOopOoXHHELBKHUI palioH 1160,0 99,5 —’—4 1 0,12
13. XOTUHChKUIT paiioH 716,0 63,2 72—6’4§ 0,11

IIpoBeaeHuil mepepaxyHOK OOCSATIB BHKHIIB Ha
OJIMHUIIIO TLIOLII OKPEMHX aJIMiHICTPATHBHO-TEPUTOPI-
IBHUX OJMHUIB JIaB MOKJIMBICTh OTPUMATH BIJHOCHI
XapaKTEepPUCTHKN aTMOC(EPHOro MOBITPS B OKPEMHX
TEPUTOPIAILHO-aIMIHICTPATUBHUX OJIMHUIISIX PETIOHY.

Sk cBimyare mpescTaBieHi B Tabnuii 1 pe3yib-
TaTH B MEXax PerioHy JOCIiKEeHb iICHY€E pi3Ka BiAMIH-
HICTb, 32 TaHUM MTOKa3HUKOM, MK OKPEMUMH aMiHiC-
TPaTUBHO-TEPUTOPIaIbHUMU OAWHUISIMHA. Haiibins-
muM ~ 3a0pyJHEHHSM  aTMOCc(epHOTO  TOBITpS
XapaKTepu3yIOThcs ypOaHizoBaHi TepuTopii M. YepHi-
Bl NIEPEBUIIYIOUU CEPEIHIN [0 pEerioHy MOKa3HUK Y
18,5 pasu.

MiHiMaJIbHUI piBEHb 3a0pyJHEHHS Ha OJUHMIIIO
IUIOIII, IO YCTyIa€e CepeHbOMY TOKa3HUKY B 20-40

pa3, mae micie y [lyTmnscbkomy Ta KenbMeHebkoMy
paiioHax, 1110 TepUTOPIaAIbHO BiIaeHi BiJl 00JaCHOTO
eHTpy B Mexax 60-100 k.

Ha miacraBi oTpyMaHHMX BiJHOCHMX NOKa3HHKIB
3a0pyaHEHHS aTMOC()EpPHOro MOBITPS HA OIMHUIIO
TUTOIII HAMU 3alPOIIOHOBAHO MKy 3a0pyIHEHHS Te-
pHTOpii KociiKyBaHOTO periony (tabu. 2).

Bucokuii piBeHb 3a0pyTHEHHs XapakTepHUI J10-
BKOJIa ypOaHI30BaHUX TEPUTOPiH pETiOHY, 30KpeMa J10-
BKOJIa 001acHOTO TeHTpY — M. UepHisii. /s ripchrux
Ta MEPeATipHUX TEPUTOPIH XapaKTepHUM € HHU3BKHUHA
MiHIManbHUH piBHI 3a0pyAHEHHST aTMOcdepH, 110 MO-
JKHa TIOSICHHTH SIK BiJICOTKOM 3aJIiCHEHOCTI (ILIOIIa
CTOKY ra3iB) Tak i IHTCHCHUBHICTIO TOCIIOAAPCHKOI JTis-
JILHOCTI 1 PO3BUTKY TPAHCIIOPTHOT iHPPACTPYKTYPH.
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Tabmums 2
[lTkasia 3a0pynHeHHs arMocdepHoro noBiTpst mo YepHiBelbKiit o0nacTi
PiBeHp 3a0pyIHEHHS Bucokwuit Cepenniii Huzpkuit MiHiManbHUI
OO6CST BUKUIIB, T/KM? 1,0-10,0 0,2-1,0 0,02-0,2 0,01 -0,02
I'epuaiBcbkuii, Co- 6ok
AJIMiHICTPAaTUBHO-TE- kupstHebkui,  Kir- CTOpO)KI/lHeI;bKHPI Xo- KenpMenenpkuii ta
puTopianbHa omu- | M. YUepHiBui | mancwkuid, HoBoce- . ’ ITytunscekuii paii-
HULA JULBKUH, 3acras- TBHHCLKHH p_\,H’ " OHU
HIBCHKHHI paliOHU HAHHIBKIH paHOHH

B armoc¢epHOMY MOBITpi TipCHKOTO PETiOHY BH-
SBJICHO LTy HU3KY TOKa30BUX MikpoopraHizmis. Ce-
pexn Hux Sarcina lutea, Sarcina rosea (capuuHa OBTa,
capupHa OpaHXeBa) — MIKPOOPTaHi3M POy CapIvH,
XeMOoOpraHoTpo(hHI aHaepOOHi TPaM-TIO3UTHBHI KOKH,
YMOBHO IIaTOT'€HHUH, BUSBIIIETHCS Ha IIKIpi, B IIUTYHKY
Ta TOBCTOMY KHIeuHHKY Jiromuuu. Bacillus mycoides
— rpaM-TIO3UTHBHI OakTepii, (akynbTaTuBHi abo 00JIi-
raTHi aepoOHI OpraHi3MH, HAAUICHI KaTaJa3HOW aKTH-
BHICTIO, HAWOUIBINIA KUTBKICTh IITAMIB BUAUICHA 3 IPY-
HTIB, JI¢ c1a00 MPOXOAUTH MiHEPATi3allisl OpraHiYHIX
pEUOBHH.

BuBuens skocti armocdepHOro mOBITpS 3a
MIKpOOiOJOTIYHUMHE TTOKa3HUKaMH (Tabi. 3) mokasaio,
mo atMocdepHe moBiTps rocrogapceskoi 3oau HIIIT Ta
30HU TPATUIIIHHAX TOCHOAAPCHKUX JIAHAMA(TIB, PO3-
MIIIEHUX HaBKOJIO TEPUTOPIi 3a1I0BiTHOTO 00’ €KTa, Xa-
PaKTepU3yIOThCA 30UIBIICHHSAM 3arajlbHOTO MIKpOO-
HOTO YHCJIa Ta BHIOBOTO Pi3HOMAHITTS MIiKpOQIOpH.
OCo0NMBO 1Ie CTOCYETHCS 30HHM TPATULIWHHUX JIaHA-
mradris. [IpoTe BapTO 3a3HAYNTH, 10 BHSIBJICHI MITAMA
MIKpoQIOpH B LMX 30HAX € HEMIKI[UIMBUMHU UI Op-
TaHi3My JIIOIUMHM 200 HaJeXaTh A0 TPYNH YMOBHO Ma-
TOTEHHHUX.

Taomuus 3

[MopiBHsIBHUH aHATI3 CAHITAPHO-MIKPOOIOIOTIYHUX MTOKA3HUKIB aTMOC(EPHOTO TOBITPS TOCTIOAAPCHKOL
3ouu HIIIT « Brmxauekuiy Ta npmieriaux 1o HIII tepurtopiit TpamuiiiHoro rocmosapioBaHHs

Ne CaHITapHO-MIKpOOi0JIOTIUHI IT0- teputopis HIII, TIPUJIETITI TEPUTOPIT BiZIXUIICHHS (%),
n/m Ka3HUKH aTMOC(EpHOro MOBITPsl | Trocmoiapchka 30Ha (X cep.)* B %
(X cep.)
1. 3aranbpHe MIKpOOHE YHCIIO0 209,03 £9,5 265,00+12,4 26,8
2. K.IJIBKICTI; BUSIBIICHUX  BUJIB 3.4 3.4 0
Mikpodaopu

*cepenHi maHi 3 8 MyHKTIB BimOopy mpod Ha Teputopisx, npmiernux ao HIIII 3 TpaaumiiiauM BeneHHSIM

rocroaapcTraa

OTtpumani, Ha OCHOBI O(DIIIHHOT CTATHCTUKH, AaHi
CBi/I4aTh PO Te, IO JUIs TIPCHKUX PETrioHIB XapakTep-
HHUM € CKOPOYEHHSI CEpEeTHHOTO BIKY HACEJICHHS Ta 3pO-
CTaHHs JieMorpadiyHOro HaBaHTa)XXEHHs, SKIIO MOPiB-
HSTH 3 BIAMTOBITHUM MTOKa3HUKOM 110 YepHiBeIbKil 00-
JacTi, MmO MOXHa TMOSCHHUTH, 3 OJHOTO OOKYy,
3POCTaHHSM ITOKAa3HUKIB HApOKYBaHOCTI B PETioHi, a
3 IHIIIOTO — BUCOKUM PiBHEM CMEPTHOCTI MiCIIEBOTO Ha-
cenenns [13].

[Toka3HUKY 3aXBOPIOBAHOCTI Ta CMEPTHOCTI 32 J1a-
HUMHU ['0JIOBHOTO yrpaBiliHHSI CTATUCTUKK y YepHiBe-
pKiit oomacti 3a 2014-2018 [12] poku mpeacraBieHO
B TaOnuii 4. Jlani Ta0suili CBiAYaTh PO HU3BKHH Di-
BEHb 3aXBOPIOBAHOCTI HACEJIEHHS TPCHKUX TEPUTOPii
YepHiBelbKoi 00J1aCTi Ha 370AKiCHI HOBOYTBOPCHHS Ta
KinbkicTh BIJI-iH(ikoBaHHX OCI0, 1110 TICHO KOPEJTIOE 13

sSIKiCTIO aTMoc(epHoro nosiTps. [Ipore, ms faHuXx rip-
CBKUX TEPUTOPil XapaKTEpHO BUCOKHH PiBEHb CMEPT-
HOCTI AiTeH 10 0OJJHOTO POKY Ta 3aXBOPIOBAHOCTI Ha TY-
0OepKyIIb03, MO MOXKE OyTH MOSCHEHO, HA HAII ITOTJISI,
piBHEM COLIaJIbHO-€KOHOMIYHOTO PO3BHUTKY, PO3BHUT-
KOM iH(]pacTpyKTypH Ta piBHEM MEAWYHOTO OOCITyro-
BYBaHHS HaCcEJICHHS.

[MopiBHsnbHUI aHAi3 MOKA3HUKIB MOITYJIAIiH-
HOTO 3/I0pOB’SA Ta PiBHA 3a0pyAHEHHS aTMOC(EpPHOTO
MOBITPSL AaB MOXKJIMBICTH BCTAHOBUTH TIiCHY IIPSIMO
MPOTIOPIIIHHY 3aJIeKHICTh MIX SIKICTIO aTMOc(epHOro
MOBITPSI TIPCHKUX PETIOHIB (32 MOKa3HUKAMH 3arajb-
HOTO MIKpOOHOTO 4YHCla) Ta PsIOM JeMorpadiuHux
MOKa3HUKIB (eMorpadivHUM HaBaHTAKEHHSIM, 3aXBO-
PIOBaHICTIO, CMEPTHICTIO TOIIIO).
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Tabmuusg 4
IToka3HUKH 3aXBOPIOBAHOCTI Ta cCMepTHOCTI 110 YepHiBelpkiii obnacti [3a manumu 12, 13]
32XBOpIOBAHICTS CMepTHICTh miTeil
AZMIHICTPaTHBHO- _ BT — indixo- Ha TyOepKy- P 9
Ne . Ha 3JI05IKICHI HOBO- . : y Bitti 10 1 poky
TEPUTOPIAIbHA OJTH- . BaHi, 0cib Ha 7603, 0Cib Ha
n/n YTBOpEHHSI, 0Ci0 Ha (1a 1000 xuBOHA-
HUIIS 100000 Hace- 100000 Hace-
100000 HacenenHs POJ-KEHHX)
JICHHA JICHHA
1. YepHiBenbka 00J1aCTh 267,4 114 40,4 8,1
2. M. YepHiBi 282,1 a7 34,7 10,3
3. BroKHHUIIBKHI paiioH 251,3 5 66,4 6,1
4. ['epuaiBchkuii paiioH 188,3 - 27,3 8,0
5. ['muboupkuii paiion 2112 8 36,6 8,1
6. | SacTamHibchiiii 293,5 3 41,6 6.9
paiioH
7. | Kemmeneupiiit 354,2 8 35,9 22,1
paiioH
8. KinmaHchKui paiioH 286,3 7 61,9 8,1
g, | Hopocemmupiiit 336,0 6 20,3 28
paiioH
10. | IlyTumsceKuii paifoH 133,6 - 57,3 9,4
11, | CoxmpsnceKuit 279,7 7 59,1 13,4
paiion
12, | CroporkunenpKuii 212,7 11 46,4 6,4
paiion
13. | XoTuHCEKHI paiioH 280,6 9 30,0 1,8

Sk cBimyaTh OTpUMaHi HaMU Pe3yIBTATH OTHIEIO
i3 MPUYMH, IO JIMITYIOTh MPHUPICT HACEIECHHS BHUCTY-
Mae picT 3aXBOPIOBAHOCTI HAceNeHHsA perioHy. [lomy-
JSIIHHE 30POB’SI )KUTENIB MEPEATIPHUX Ta TIPCHKUX
TepuTopiii YepHiBenbkoi 00acTi 1eTepMiHOBaHE KOM-
TIeKcoM (hakTopiB, cepell SIKHX OCHOBHUMHU € Tiri€Hi-
YHa SIKICTh HaBKOJMIIHBOTO CEpEJOBHUINA Ta COIlia-
JIbHO-CKOHOMIYHI MIOKA3HUKU PO3BUTKY PETiOHY.

BucnoBku. B pesynbraTi mpoBeneHHMX Iocii-
JUKEHb POaHaJIi30BaHO CTaH aTMOC(HEPHOTO MOBITPS B
UepHiBernpKiit 00macTi. 3amporoHoBaHo MKy 3a0py-
JTHEHHS aTMOC(EpPHOTO TOBITPS TEPUTOPIH JTOCTIIKY-
BaHOTO perioHy. JlochimKkeHo caHiTapHO-MiKpo0ioo-
TiYHI TOKa3HUKH AKOCTI MOBITPs B paioni [ToxyTchko-
bykoBunchkux Kapnar ta ix 38’5130k 3 piBHEM MOMYJIs-
IIHOTrO 3I0pOB’sl MICIeBOro HacejcHHs. [loka3zaHo,
110 PiBEHb MOMYJISILIHHOTO 3/J0POB’ s )KUTEJIB MEepe/ri-
PHHUX Ta TipChbKUX TepuTopiit YepHiBelbKoi 001acTi 3y-
MOBJICHE KOMILJICKCOM (DaKTOPIB €KOJIOTIYHOTO CTaHy
Ta COLIAIbHO-€KOHOMIYHMX OKa3HHUKIB PO3BUTKY pe-
rioHy.
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ABSTRACT

The article is devoted to the to determine the significance of markers of systemic inflammation in the diag-
nosis of coronary heart disease (CHD) in patients with chronic obstructive pulmonary disease (COPD), and
whether there is a link between these pathological conditions. The study included 153 people with COPD and 44
patients with stable CHD. The study was performed on the pulmonology and cardiology departments of Vinnytsya
Regional Clinical Hospital named after M.1. Pirogov. It was revealed high levels of markers of systemic inflam-
mation in COPD patients are associated with disease progression and the risk of developing CHD. Control of
inflammatory markers is a necessary criterion in a personalized approach to the diagnosis, prognosis and thera-
peutic tactics used for COPD patients. Determining the level of highly sensitive C-reactive protein (hsCRP) and
Pregnancy Associated Plasma Protein-A (PAPP-A) helps in the identification of individuals at high risk for cardi-
ovascular pathology. An increase in the hsCRP level of more than 4,5 mg/l can be considered a predictor of CHD
in patients with stable COPD. The prognostic significance of the increased hsCRP level grows if combined with
changes in the general blood test and increased fibrinogen levels. Increased PAPP-A levels in the blood are an

independent risk factor for the occurrence and progression of CHD in COPD patients.
Keywords: coronary heart disease, with chronic obstructive pulmonary disease, general blood test, fibrino-
gen, highly sensitive C-reactive protein, Pregnancy Associated Plasma Protein-A.

Introduction. Coronary heart disease (CHD) and
chronic obstructive pulmonary disease (COPD) remain
an actual problem of the 21st century due to the high
mortality and disability of the population of different
countries of the world, as well as the multifactorial
pathological processes underlying them. The fact that
the COPD pathogenesis is multi-component is indisput-
able today, where the main mechanism is the inflam-
matory process, which locally affects the respiratory
tract and has systemic manifestations [1]. The main
causes of systemic reactions in patients with COPD are
the inflammatory activity of lung tissue cells due to
chronic inflammatory process, perfusion-ventilatory
hypoxemia, tissue hypoxia, activation of neutro-
phils/lymphocytes, increase in cytokine levels and
"acute-phase" proteins [14]. According to current no-
tions, the leading role in the pathogenesis of the pro-
gression of inflammation in COPD belongs to neutro-
phils, but about a third of patients with COPD (accord-
ing to various data - from 10 to 40%) show an
eosinophilic endotype of inflammation, which today is
considered an indicator of high comorbidity, high risk
of heart disease, and the marker of the response to the
therapy [8]. According to epidemiological studies,
COPD patients have a two to three times higher risk of
developing cardiovascular events, which are the reason
for about 50% of the total COPD deaths [2]. Currently,
the role of inflammatory factors in forming of local and
systemic clinical manifestations of atherogenesis and

development of CHD is widely emphasized [3]. It has
been shown that T-lymphocytes and monocytes/macro-
phages are found in the intima of vessels at an early
stage of atherosclerotic lesion formation, and in unsta-
ble plaques they make up more than 40% of the cellular
composition of inflammatory infiltrates [4]. Analysis of
experimental and multicenter clinical studies has
shown that C-reactive protein levels and leukocytosis
are the same independent risk factors for CHD as total
cholesterol, hypertension, smoking, diabetes [5, 10].
Smoking, proinflammatory cytokines, affecting the
vascular endothelium, increase its susceptibility to cho-
lesterol, promoting the accumulation of cholesterol in
the vascular walls.

Aim of the study: to determine the significance of
markers of systemic inflammation in the diagnosis of
coronary heart disease (CHD) in patients with chronic
obstructive pulmonary disease (COPD), and whether
there is a link between these pathological conditions.

Materials and methods. There were examined
197 men, 40-70 years old, with an average age of 56,4
+ 3,8 years. The patients were divided into 3 groups:
group 1 - 44 patients with stable CHD of Il and 111 func-
tional class, group 2 - 76 patients diagnosed with
COPD, group 3 - 77 patients with a combination of
COPD and stable CHD of Il and Il functional class.
The age, duration of COPD and CHD group were com-
parable. The control group consisted of 40 healthy in-
dividuals without signs of cardiovascular pathology.
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The study was performed on the base of pulmonology
and cardiology departments of Vinnytsya Regional
Clinical Hospital named after Pirogov. Verification of
COPD diagnosis and comprehensive assessment of the
disease was performed according to the recommenda-
tions of GOLD [14]. The diagnosis of stable CHD was
established in accordance with European guidelines [6,
7.

Exclusion criteria for the study were other respir-
atory diseases, decompensated diseases of the kidneys,
liver, blood, endocrine system; systemic connective tis-
sue diseases; oncological diseases; organic brain dis-
eases, alcoholism, drug addiction, substance abuse,
obesity more than 1l degree, hypertension 2-3 degrees.
After obtaining written consent to participate in the
study, all the patients underwent a comprehensive clin-
ical, instrumental and laboratory examination. The
body mass index, the smoker index were calculated, the
COPD questionnaires were filled in: mMMRC (Medical
Research Council Dyspnea Scale), CAT (COPD As-
sessment Test). The complex of laboratory and instru-
mental studies included general blood test and urine
analysis, biochemical profile, computer spirometry,
pulse oximetry, chest radiography, electrocardiog-
raphy. PAPP-A  was determined by IBL-
INTERNATIONAL PAPP-A US (ultra sensitive)
Enzyme Immunoassay Kit (Germany). Statistical pro-
cessing of the results was carried out by conventional
methods of variational statistics using the software

package "Microsoft Excel" for "Windows 2010". The
reliability of the results was evaluated using the Stu-
dent's t test; differences at p <0,05 were considered sig-
nificant. The relationship of traits was determined using
Pearson and Spearman correlation coefficients (Rsp).

Results and Discussion. A large number of cells
is involved in the production of inflammatory media-
tors, the leading role is played by leukocytes. Analysis
of routine detailed general blood test in patients with
CHD showed no significant increase in the total num-
ber of leukocytes compared with the control group (ta-
ble 1). In patients with stable COPD and in patients
with comorbid pathology, the leukocyte count was
moderately increased compared to the control group,
although it remained within the reference values.

COPD is thought to have predominantly neutro-
philic inflammation of the respiratory tract, which is as-
sociated with chronic bronchitis and verified by in-
creased levels of neutrophils in the peripheral blood.
The highest blood neutrophilosis was detected in pa-
tients with isolated COPD — 80,14 + 4,02%. The num-
ber of neutrophils in the group of patients with isolated
stable CHD (71,34 + 3,85%) was not different from the
control group (p> 0,05), and with the combined pathol-
ogy (76,31 + 2,77%) was credibly higher than in the
control group. The erythrocyte sedimentation rate
(ESR) was significantly higher in COPD patients and
with comorbid pathology than in the control group (p
<0,05).

Table 1.
Criteria for inflammation in the subjects
+
CHD COPD COPD
Control CHD
_ 1 group 2 group P1 P1 P2
(1=40) 1 (n=a4) (n=76) 3 group
(n=77)
Number of —leuko- | 5 1os3 | 684131 | 8314107 | 5005 | 7.644142% | 005 | 0,08
cytes,x10%/L
Neutrophils,% 61,92+3,1 | 71,34+3,85 | 80,14 £4,02% | <0,05 | 76,31 +2,77* | >0,05 | >0,05
Eosinophils,% 1,07 029 | 0,89 0,41 1,36 £0,64 | >0,05 | 1,61+0,48 <0,05 | >0,05
Lymphocytes,% 24,39 +0,92 | 26,56 +0,88 | 18,57 +0,74* | <0,05 | 22,17+0,63 | >0,05 | <0,001
ESR, mm/hour 514 +1,18 | 9,26+2,57 | 15,63 £2,92% | >0,05 | 13,50 +3,12* | >0,05 | >0,05
hsCRP, mg/L 0,65+0,08 | 3,43+029* | 4,79+0,31* | >0,05 | 5,71+0,12* | <0,001 | <0,01
Fibrinogen, g/L 2,8+0,15 3,2+0,21 4,3+0,17% | <0,05 | 4,2+0,19* <0,05 | >0,05

Note: * - the differences of indicators in comparison with the control group is significant p <0,05; P1 - relia-
bility of differences of indicators in comparison with group of patients with CHD; P2 - reliability of differences of
indicators in comparison with group of patients with COPD.

A number of studies have demonstrated that the
eosinophilic type of inflammation in the bronchial tree
in COPD patients is associated with a high rate of
comorbid pathology [8]. We did not find a significant
difference between the study groups of patients when
assessing the number of eosinophils in leukocyte for-
mulas, although there was a tendency to increase the
number of eosinophils in patients with combined pa-
thology compared with the group with isolated CHD.
Thus, a total blood test showed that in COPD patients
and when combined with COPD with stable CHD,
there was a significant increase in total leukocyte count
in the control group, mainly due to neutrophils, a mod-
erate acceleration of ESR, which, to a certain extent,

indicates the presence of nonspecific inflammatory pro-
cess.

Along with the average values of the general blood
test in the examined groups of patients, we studied the
frequency of deviations from normal values. The cut-
off points from the norm were previously selected,
which amounted to 7,61x10%L for the number of leu-
kocytes in the blood, for the absolute number of neutro-
phils —4,85x10°%L, for eosinophils —0,2x10°%L, and for
ESR - 10,5 mm/ hour. An increase in leukocyte counts
compared to the cut-off point occurred in 10 (22,7%)
patients with coronary heart disease, 28 (36,8%) pa-
tients with COPD, and in 32 (41,6%) patients with as-
sociated cardiorespiratory pathology. An increase in
neutrophil counts was observed more frequently and
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was observed, respectively, in 15 (34,1%) patients with
coronary heart disease, 39 (51,3%) patients with COPD
and in 44 (57,1%) with the combination of COPD and
CHD. Considering the possibility of eosinophilic in-
flammation endotype in COPD, we determined the fre-
quency of increase in the absolute number of eosino-
phils in the comparison groups, which was for the
group of patients with CHD 3 (6,9%) patient, for pa-
tients with COPD - 14 (18,4%) and for the group of pa-

tients with combined pathology - 18 (23,4%). An in-
crease in ESR was detected in groups of 10 (22,7%), 18
(23,7%) and 23 (29,9%) patients, respectively.

When comparing groups of patients with isolated
COPD and COPD in combination with CHD using the
method of binary logistic regression, we were unable to
identify a reliable effect of CHD on the frequency of
changes in the general blood test in the group of com-
bined pathology (table 2).

Table 2.

The odds ratio when comparing the frequency of changes in blood counts in COPD patients without CHD and
with the combination of COPD and CHD

COPD odds confidence

Frequency of changes of COPD + CHD patients 2 P ratio interval
indicators patients (n=77) (n = 76) X (OR) )

Leukocytes 32 28 0,357 | 0,551 | 1,219 0,634-2,338
Neutrophils 44 39 0,523 | 0,470 | 1,265 0,669-2,398
Eosinophils 18 14 0,452 | 0470 | 1,351 0,617-2,960
ESR 23 18 0,835 /0,361 | 1,136 0,548-2,335
Fibrinogen 42 37 0,526 | 0,469 | 1,265 0,670-2,387
hsCRP 52 39 4,173 10,042 | 2,973 1,024-3,801

At the same time, when comparing the frequency
of changes in the parameters of the general blood test,
the group with isolated CHD and the main group re-
vealed a significant effect of COPD on the frequency of

changes in patients with combined pathology of such
indicators of inflammation as the number of leukocytes,
neutrophils and eosinophils (Table 3).

Table 3.

The odds ratio in the comparison of the frequency of changes in the total blood count in groups of patients with
isolated CHD and with the combination of COPD and CHD

Frequency of COPD patients P_atients , od(_js co_nfidence
indicators changes +CHD with CHD X P ratio interval
(n=77) (n=44) (OR) (ChH
Leukocytes 32 10 4,381 | 0,037 2,418 1,045-5,390
Neutrophils 44 15 5955 | 0,015 2,578 1,194-5,565
Eosinophils 18 3 5,352 0,021 4,169 1,153-15,090
ESR 23 10 0,720 | 0,397 1,448 0,614-3.414
Fibrinogen 42 21 0,522 0,471 1,314 0,626-2,761
hsCRP 52 28 2,270 | 0,130 1,076 0,491-2,359

An increase of fibrinogen concentration in plasma,
even within the reference values in patients with bron-
chial obstructive pulmonary disease, correlates with the
risk of recurrent hospitalizations and an increased risk
of complications of cardiovascular disease [11]. The
level of fibrinogen in patients with angina pectoris in-
creases before the development of myocardial infarc-
tion [12]. According to the results of our study, the level
of fibrinogen in isolated and combined bronchopulmo-
nary pathology was 1,5 times higher than in the control
group (p <0,05). There were no significant effects of
CHD on fibrinogen levels in patients with COPD: y?=
0,52, OR — 1,265 with CI 0,670-2,387 (see Table 2).

C-reactive protein activates the complement sys-
tem, blocks the production of inflammatory mediators
through binding of phospholipids of membranes, par-
ticipates in the implementation of functions of immu-
nocompetent cells - stimulates the uptake of lipopro-
teins by macrophages, enhances the adhesion of leuko-
cytes to the endothelium, so enforces inflammation
cascade of systemic manifestations. It is not only a
marker of systemic inflammation, but also a factor in
the development of atherosclerosis, partially activates

the endothelium and smooth muscle cells, can nega-
tively affect at NO synthesis, enhancing endothelial
dysfunction [9, 10].

According to our data, the hsCRP level was sig-
nificantly higher in all patient groups compared to the
control group (see Table 1). It is noteworthy that there
is asignificant increase in the level of hsCRP in patients
with combined pathology of COPD and CHD. Increas-
ing this rate by 1,7 times in patients with comorbid pa-
thology compared with patients with isolated CHD and
1,2 times compared with patients on isolated COPD, re-
spectively, increases the risk of pathological instability
and cardiovascular catastrophes. According to
ACC/AHA guidelines, hsCRP>2 mg/1 is an independ-
ent cardiovascular risk factor in healthy subjects. The
cut-off point we set for hsCRP did not differ from the
conventional and was equal to 2,1 mg/l. Regression
analysis confirmed the importance of increasing the
level of hsCRP in the occurrence of CHD in patients
with COPD- odds ratio was equal to 2,973, CI - 1,024-
3,801 (see table 2).
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The influence of COPD on the frequency of the
increase ESR, hsCRP, fibrinogen was less significant
(see Table 3).

The data obtained gives the reason to think that the
frequency of increasing hsCRP level in the blood is sig-
nificantly affected by the presence of CHD in patients
with combined pathology. When using multiple regres-
sion analysis, it was found that an increase in COPD
patients with a hsCRP level of more than 4,5 mg/1 gives
the reason to suspect the presence of CHD in them,
even in the absence of other reasons for its increase.

When comparing inflammatory activity in patients
with isolated COPD with varying degrees of airflow
limitation, it was determined that hsCRP tended to in-
crease with decreasing of pulmonary function. In terms
of total peripheral blood leukocyte count in the exam-
ined patients, it was highest in patients with very severe
bronchial obstruction, and ESR in patients with COPD
GOLD 3. According to several authors [13, 14, 15] the
level of fibrinogen correlates with FEV1, risk of re-hos-
pitalizations, the frequency of exacerbations of COPD.
In our work, the level of fibrinogen was significantly
higher in all groups of patients compared to the control
group, but did not differ significantly in the subgroups.

When activated, inflammation increases the prote-
olytic activity of macrophages with the participation of
metalloproteinases, which leads to a decrease in the
thickness and strength of the fibrotic atheroma. The
presence of latent nonspecific vascular inflammation is
a factor in endogenous destruction in atherosclerotic
plaques [3]. Several studies have noted that elevation of
PAPP-A (pregnancy-associated plasma protein A -
zinc-containing matrix metalloproteinase) is associated
with atheroma instability and is a predictor of adverse
cardiac events [2]. The PAPP-A level in our study in
the control group was 3,12 + 0,42 mIU/L. In patients
with stable CHD, the PAPP-A level moderately but sig-
nificantly exceeded the control group (5,61 + 0,23
mlU/l, p <0,05). In COPD patients, the degree of
change in the PAPP-A level was unreliable (4,03 + 0,32
mlU/I, p>0,05). When combined with CHD and COPD,
a slightly higher degree of increase in PAPP-A was ob-
served compared to the group of patients with isolated
CHD (6,34 = 0,26 mlIU/I, p<0,05). An increase in
PAPP-A compared to the cut-off point (3,5 mIU/I) oc-
curred in 14 of 76 COPD patients, 37 of 44 patients
with coronary heart disease, and 59 of 77 patients with
comorbid pathology. Highly significant influence of
CHD on the level of PAPP-A in patients with combined
pathology was found: OR = 14,516, ClI- 6,627-31,798,
while the effect of COPD on the frequency of PAPP-A
level increase was insignificant. The obtained data give
grounds to consider the level of PAPP-A as a reliable
criterion and predictor of CHD in patients with COPD.

It can be considered that increased local inflam-
mation in the bronchi and pulmonary parenchyma ex-
erts a systemic effect and contributes not only to the
progression of COPD, but also to the activation of sys-
temic vascular inflammation, the development and pro-
gression of atherosclerosis and cardiac pathology with
the subsequent destabilization of atherosclerotic. This
may be indicated by the correlation between PAPP-A
content and blood hsCRP levels in patients with COPD

and coronary heart disease (r = 0,41, p<0,05). We found
no convincing correlation of PAPP-A level with age (r
=0,18), body mass index (r = 0,17).

Conclusion. The development of inflammatory
syndrome, which becomes systemic in COPD, indi-
cates the transition of the pathological process to a new
quality - from isolated damage of the bronchopulmo-
nary system to damage the entire body.

The results of the study indicate that high levels of
markers of systemic inflammation in COPD patients
are a factor in the rapid progression of the disease, high
risk of exacerbation of COPD, risk of developing coro-
nary atherosclerosis, CHD. Control of inflammatory
markers is a necessary criterion in a personalized ap-
proach to the diagnosis, prognosis and accepted thera-
peutic tactics for COPD patients. Plasma marker of
chronic systemic latent inflammation hsCRP is re-
quired for the identification of individuals at high risk
for cardiovascular pathology. Detection of increased
(more than 4,5 mIU/I) level of PAPP-A in the blood
plasma of patients with COPD makes it possible to dis-
tinguish risk groups for CHD, even in the absence of its
explicit clinical manifestations.
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RAPID RESPONCE WITH USE IN RADIOSENSITIZER OF STEREOTACTIC RADIOSURGERY IN
THE TREATMENT OF BRAIN METASTASES POSTERIOR FOSSA
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ABSTRACT

The role of hypoxic radiosensitizers (RS), metronidazole (M) and nimorazole (N), during stereotactic radio-
surgery (SRS) in the treatment of metastases (MTS) of the posterior fossa (PF) was studied. The results obtained
during the first three weeks (7, 14, and 21 days after SRS) demonstrated the high efficiency of radiosurgery using
MTS, in the form of a rapid decrease in tumor volume, swelling zone, and signs of mass effect, comparable to
surgical resection.

Stereotactic radiosurgery + hypoxic radiosensitization (SRS+RS) was performed in 20 patients with metas-
tases of posterior fossa, who took 2 g orally before a 2-hour radiosurgery session. metronidazole (12 patients), or
2g. nimorazole (8 patients). In 7 patients, the primary tumor was non-small cell lung cancer (NSCLC), in 6 - breast
cancer (BC), in 4 - melanoma (ML) and in 3 - renal cell carcinoma (RCC).

Each patient was observed for 3 weeks, every 7 days. The control was carried out according to MRI. MRI
data were compared before and after radiosurgery. Both linear dimensions and metastasis volume were measured,
as well as a decrease in tumor volume as a percentage of the original volume. To compare the effect of treatment
of SRS without the use of RS, a control group of 8 patients with metastases of PF who received SRS without prior
administration of radiosensitization preparations was presented.

In all 20 patients, the size of metastases decreased already at the first MRI control, 7 days after SRS + M. On
average, a decrease in the volume of metastases occurred by 40% of the initial volume (in the range from 20 to
60%) during the first 7 days after SRS + RS, by 46% (in the range from 24 to 68%) during 14 days and by 50 %
(in the range from 30 to 70%) within 21 days after SRS + RS. Edema was completely reduced in 62.5% of foci
after 7 days, in the remaining 37.5% it decreased by more than 50% 14 and 21 days after SRS + RS. Neurological
status improved in all 20 patients during the first week after SRS + RS. There were no signs of local or remote
tumor recurrence over the indicated period of time. Of the side effects apparently associated with taking metroni-
dazole in two patients, hiccups were noted (on the second and third day after SRS + M).

In the control group, changes in the volume of metastases (increase or decrease) after SRS during the first
three weeks did not occur.
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The use of the metronidazole radiosensitizer during stereotactic radiosurgery significantly increases the ef-
fectiveness of the treatment of brain metastases, with a quick response to treatment, in the form of a decrease in
the tumor volume, the area of perifocal edema and the elimination of signs of mass effect comparable to surgical
resection. This is especially true for metastases of the posterior fossa, in which tumor recurrence after surgical
resection and postoperative complications are more often observed.

Keywords: stereotactic radiosurgery, hypoxic radiosensitizers, metastases of the posterior fossa.

Introduction

The therapeutic effect of radiation therapy using
linear accelerators for relatively large tumors more than
a few centimeters in diameter is reduced to one third
than for small tumors due to the presence of numerous
hypoxic tumor cells and an abundance of antioxidant
enzymes, including peroxidase and catalase. This is be-
cause approximately two-thirds of the therapeutic ef-
fect of linear accelerators is associated with the indirect
action of x-rays and / or electrons on hydroxyl radicals
in the cytoplasm and intracellular water molecules.
Thus, in the absence of oxygen in tumor tissues, the ef-
fect of X-rays and electrons is reduced to one third of
standard efficiency [1].

The so-called bioreductive agents are substances
that are reduced by "biological” enzymes to active and
toxic metabolites. The chemical nature of these sub-
stances is such that their metabolism is most active in
the absence of oxygen, they have selectivity for anaer-
obic tumor tissue, on which their principle as a radio-
sensitizer is based [1,2]. Such hypoxic radiosensitizers
include metronidazole and nimorazole, which, when
cleaved in anaerobic tumor cells, generate reactive ox-
ygen species [2].

There are not many articles in the world literature
devoted to radiotherapy of brain metastases using met-
ronidazole [3,4,5,6], where their role in the treatment of
brain metastases is ambiguous, however, there are no
works that would study the role of RS in carrying out
SRS.

However, in 1994 the work of Acharya DK was
published. , in which a retrospective analysis of the ra-
diotherapeutic treatment of 717 patients with various
oncological diseases in combination with metronida-
zole was carried out. Metronidazole was used in a dos-
age of 2g, 4 hours before the radiotherapy session, for
5 days, for a total of 6-7 weeks. And according to the
results of the study, a positive response of tumors to ra-
diotherapy with metronidazole was noted [3]. On the
contrary, in other works (Aiken R, Leavengood JM,
Kim JH et al. 1984) on the use of metronidazole for ir-
radiation of the whole brain (WBRT) brain metastases,
it was noted that, on the one hand, the combination of
WBRT with RS did not affect either on the median of
survival, nor on the local and remote control of tumor
growth, and on the other hand caused a number of side
effects, including nausea and vomiting, because of
which 10% of patients refused to take metronidazole
during treatment [4]. This was confirmed by a random-
ized study by Eyre HJ, Ohlsen JD, Frank J at all, 1984,
in which, in the group using WBRT alone, the average
survival was 14 weeks, and in the group with WBRT +
metronidazole, only 12 [5] or more a late 2009 study by
Gustavo AV, Gustavo BM, Ellen C., at all, in which, by
the example of a large group of patients (2013 patients
with brain metastases), the average survival, local and

remote control of tumor growth in patients with WBRT
and WBRT + were studied radiosensitizers (including
metranidazole) and no reliable individuals in the group
using radiosensitizers, with the exception of motexafin
[6], the study of the therapeutic effect of which in com-
bination with WBRT was carried out in other works in
the treatment of multiple metastases with emphasis on
neurocognitive functions during treatment, and further
scientific work using metranidazole in combination
with radiotherapy were deemed inappropriate [6,7].

Material and methods

For the period 2012-2017 (five years) at our insti-
tute, stereotactic radiosurgery was performed for pa-
tients with metastases in metranidazole - 12 patients
and nimrazole - 8 patients.

In 8 patients, non-small cell lung cancer (NSCLC)
was the primary tumor, in 6 - breast cancer (BC), in 4 -
melanoma (ML) and in 3 - renal cell carcinoma (RCC).
Patients were 11 men and 9 women. The average age
was 55 years (ranging from 30 to 80 years). In 7 cases,
there was a single (solitary) metastasis, in 5 - single (2-
3 metastases) and in 8 - multiple metastases (from 4 to
12 lesions).

Each patient was observed for 3 weeks, every 7
days. With a small tolerance in 3 cases (for 2-3 days).
The control was carried out according to MRI. MRI
data were compared before and after radiosurgery. Both
linear dimensions and metastasis volume were meas-
ured, as well as a decrease in tumor volume as a per-
centage of the original volume.

The treatment was carried out on a linear acceler-
ator "Trilogy" (Varian, USA). Patients underwent fixa-
tion of the stereotactic frame, or the application of a
BrainLAB thermoplastic mask and topometric CT
preparation using the BrainLAB localizer. Planning
was carried out on the iPlan workstation using MRI and
CT data. The IMRT + Dyn Arc technique was used. 4
hours before SRS, patients took 4 oral metronidazole
capsules (500 mg each) with a total dosage of 2 g, or a
similar dose dosage nimrazole capsule. All patients tol-
erated treatment well.

Results

The most significant changes according to MRI
data were already observed during the first 7 days in
two patients with metastases to the brain of non-small
cell lung cancer (NSCLC). Moreover, in one patient the
metastasis volume for the first 7 days decreased by
more than 7 cm?, which amounted to 27% of the initial
volume (Fig. 1), for 14 days - by 10 cm? (Fig. 2), for 21
days - by 14 cm?®, then there are more than 50% of the
original volume (Fig. 3). In another patient with
NSCLC solitary metastasis, 7 days after SRS + M, the
tumor volume decreased by 3 cm?, which amounted to
32% of the initial metastasis volume (Fig. 4) and in one
patient by 2.587 cm®, which amounted to 20% of the
primary volume (fig. 5). In a patient with melanoma
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metastasis, the tumor volume decreased by 4 cm?® in the
first 7 days, which amounted to 25% of the initial tumor
volume (Fig. 6). In a patient with metastases of breast
cancer (number 3), a decrease in foci after SRS + M
was observed every subsequent 7 days, after 21 days

their volume decreased by more than 50%, the edema
zone was completely reduced (Figs. 7-8). In a patient
with 6 metastases of NSCLC 10 days after SRS + M,
there was a decrease in the size of all metastases by an
average of 46.1% (Table 1).

Table 1.
MRI data of 6 brain metastases in a patient with NSCLC before and 10 days after SRS+M
V before Reduction of .
V after Volume Reduction of

Ne tumor SR38 M SRS+M (10 reduction the area 0 f signs of mass ef- Contrgst

(sm°) and day) in su® (percent) edema (in fect reduction

dosis(Gr) percent)
Tumor 1 0,043 (12,5) 0,017 60 96 + +
Tumor 2 3,588 (12) 2,305 36 44 + +
Tumor 3 0,999 (12) 0,505 49 100 - +
Tumor 4 0,250 (12) 0,117 53 86 + +
Tumor 5 11,389 (11) 8,781 23 70 + -
Tumor 6 0,925 (12) 0,407 56 100 + +

2,865

Mean (12Ip) 2,022 46,1 82,6 + +

Patients tolerated the treatment well. Neurological
status improved in all patients during the first 7 days.
Of the side effects after taking metronidazole, hiccups
were noted on days 2 and 3 after SRS + M.

Treatment planning, treatment, and follow-up

All patients were initially examined by a neurosur-
geon of a specialized clinic, and then by a radiation
therapist, or the head of the department of radio neuro-
surgery, the final decision on radiosurgery was made by
a multidisciplinary consultation, which included an on-
cologist, neurosurgeon-oncologist and chemotherapist.

The time of the first imaging was determined by
the treating radiation therapist, according to the algo-
rithm of the neuroimaging technique for monitoring pa-
tients after SRS. During the first 6 months, the depart-
ment practiced more frequent MRI scans, every week
for the first month, and then after 6 and 12 weeks, but
the results showed that the peak of the exponent of an
early decrease in tumor volume falls on the first week,
when the average is 50 % of the treated foci decrease
on average by 50%

50%
40%
30%
20%
10%

0%

1 week 2 week 3 week 4 week

1 week - 50% (95% confidence interval 1.2—
100.0)

2 weeks - 20% (95% confidence interval 3.93-
36.07)

3 weeks - 15% (95% confidence interval 3.6-26.4)

4 weeks - 15% (95% confidence interval 1.2-28.8)

Therefore, the first week was chosen as the most
significant in the percentage exponent of the tumor's
early response to SRS, as well as 6 and 12 weeks after
SRS, as the generally accepted standard observation pe-
riods.

Patients were observed until death or until the ob-
servation stopped for other reasons.

Data measurement

Tumor volume analysis was performed using a
T1-weighted post-contrast image with a slice thickness
of 1 mm. All volume measurements for objectivity of
calculations were carried out by an independent radiol-
ogist who did not have information on the patient at the
workstation and radiation therapist at the planning sta-
tion. Pictures were randomly selected from the total
number of patients available and time points in order to
limit bias during measurements. In patients with multi-
ple metastases (> 4), only 4 of the largest metastases
were measured.

Tumors were distributed at each subsequent point
in time as follows:

* decrease (decrease by >20%)

* stability (= 20% of the original volume)

* increase in volume by > 20% compared to the
original.

The observation was carried out: firstly, to com-
pare the results of an early and quick response in groups

Fig. 1 Exponent for the reduction of metastases duringith and without radiosensitization, and secondly, to

the first 4 weeks after SRS

exclude local and remote tumor recurrence and analyze
the results of overall survival in groups.
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Fig. 2 A52-yearold patient with solitary metastasis of NSCLC in the left hemisphere of the cerebellum. MRI
(postcontrast T1VI) before (A) and after 7 days after SRS+M (B). The volume decreased by 27%, the area of
edema was reduced.

Fig. 4. The same patient. MRI data before (A) and 21 days after SRS+M (B). From 26,200 cm3 the volume of
metastasis as a whole decreased to 12 cm3 (by more than 14 cm3 in 21 days).

Fig. 5. The woman is 42 years old. Solitary metastasis of breast cancer in the left hemisphere of the cerebellum.
MRI before SRS (A) and after SRS+M, in a week (B), 12 weeks (C) and 12 months (D). Within a week, the initial
metastasis volume decreagenin 22.0 criito 6.8 cmi (30.9%). After 12 weeks, the complete respoasenall
area ofscar tissue remains), after 12 months, a small local expansion of the subarachnoid space at the tumor
site. Prior to SRS, the KPS 60 index (pronounced-s@bodinaton disorders and speech impairment). A week
later, neurological symptoms regressed. KPS increased from 60 to 90 points.

A

¢
Fig. 6. A 40yearold patient with multiple breast cancer metastases. MRI data before (A), after 7 (B) 14 (C) and
21 days after SRS+M (D.) The focal volume decreased significantly. The area of edema was reduced after
7 days.
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Fig. 7. A 36yearold patient with multiple breast cancer metastases (12 lesions). The treatment was carried out
in three fractions of 7 Gy. MRI before fSRS (A), a week after fSRS+M (B), 3 weeks (C) and 6 weeks (D). Com-
plete regression of foci in the right hemisphere ofcérebellum and in the brainstem. In general, the complete
answer is ten out of twelve metastasis. The clinical status showed significant improvement (there were pro-
nounced stat@oordinating disorders, visual and speech disorders, functional dependdnoe 8RS), a signif-
icant regression of neurological symptoms a week after SRS, KPS rose from 60 to 90 points.

Fig. 8. The man is 60 years old. Solitary metastasis of colorectal cancer. MRI before SRS (A) and after SRS+N
after a week (B) anfl weeks (C).

Fig. 9. A woman with single breast cancer metastases, including in the brain stem. MRI before SRS (A) and after
fSRS+N a week (B) and 12 weeks (C). Reduction of the lesion a week after fSSRS+N from the initial volume from
9.0 an3 to 4.0 cf(55.5%). Full answer in 12 weeks.

Discussion

Since in the world literature we did not find similar
works on the single use of metronidazole (M) for sin-
gle-fraction stereotactic radiosurgery in the treatment
of brain metastases, we proceeded in determining the
dosage of the drug from the work on the use of metra-
nidazole for total brain irradiation [3,4,5,6 ]. That is
why it was decided to use a dose of 2g. The first patient
was a patient with non-small cell lung cancer
(NSCLC).

Non-small cell lung cancer (NSCLC) is the lead-
ing cause of cancer mortality and the most common
source of brain metastases. It is estimated that 30 to
50% of patients with lung cancer undergo metastasis to
the brain during the course of the disease [8[. Without
treatment, patients with metastases to the NSCLC brain
have a median survival of 4 weeks and almost all die
due to intracranial progression of the process, and not
because of the development of the primary tumor [9].
Management and treatment of patients with metastatic

brain tumors are complex and depend on several fac-
tors, including: age, Karnowski status, number of me-
tastases and control of the growth of the primary tumor.
Treatment options for NSCLC metastases may include:
WBRT and SRS [10]. However, a number of random-
ized trials showed an adverse effect of WBRT on neu-
rocognitive functions, which, in turn, correlate with a
decrease in the quality of life [8,9,10]. In contrast, SRS
provides great benefits in locally controlling tumor
growth, with little risk of neurological disorders
[10,11].

The problem during SRS remains the decision on
the choice of dose for large metastases [12].

We took into account the experience of our col-
leagues and the data of world literature, as well as the
recommended RTOG protocols for tumors larger than
3 cm. Therefore, in the treatment of the first patient,
based on the size of the metastasis (more than 26 cmd),
the localization of the process in the PF, near the brain
stem, we limited ourselves to the prescribed dose of 12
Gy [13], as well as in two cases with the presence of



Sciences of Europe # 47, (2020)

33

multiple metastases (number 8), the prescribed doses in
radiosurgical treatment of multiple metastases [14].

In addition, taking into account the literature data
that a number of radiosensitizer preparations (such as
metronidazole) increase the effectiveness of radiation
therapy for malignant tumors, overcoming their hypox-
icity, by saturating O2, we decided to use metronida-
zole once in single-fraction SRS in order to determine
the effectiveness of its role as a radiosensitizer.

The surprise after SRS + M of the first patient was
the effect of a rapid decrease in tumor volume after 7
days. Further observation showed a decrease in metas-
tasis after 14 days by another 3 cm®. Despite the fact
that we determined a decrease in the volume of metas-
tasis in 14 days by 10 cm?, the structure of the metasta-
sis and even the shape practically did not change, and
the diffusion coefficient (ADC) decreased from 1.2 to
1.0, apparently due to tumor cell densification. The de-
crease in tumor volume was due to the necrotic zone in
the center of the focus. We have observed an effect that
is best described by the term “tumor compression”.
And, most likely, it was a consequence of the action on
metronidazole tumor cells, and not the actual radiosur-
gical effect, the effect of which we expected no earlier
than 4-6 weeks after SRS. Nevertheless, it was a signif-
icant reduction in tumor volume and complete reduc-
tion of the edema zone after 7 days that completely
eliminated the signs of mass effect, which could lead to
the development of occlusive hydrocephalus and posed
a threat to the patient's life.

Further observations, however, showed that the
size of metastases in NSCLC is also reduced due to the
solid component of the tumor. So in another patient
with a decrease in tumor volume by 32% in 7 days, this
was due to the peripheral solid part of the tumor, the
contrast intensity of which was almost halved. We also
paid close attention to the perifocal zone of edema,
signs of mass effect and the degree of contrast of the
tumor. And in most cases, we observed either complete
or partial reduction of the edema zone and signs of mass
effect, with a decrease in the severity of contrast al-
ready 7 days after SRS + M.

The results of a quick response to SRS + M with
NSCLC metastases have pushed us to use CPX + M for
brain metastases of radioresistant melanoma and radio-
sensitive metastases of breast cancer, which also led to
positive treatment results in the form of a quick re-
sponse to SRS + M.

Thus, in our observations, the one-time use of met-
ronidazole as a radiosensitizer, with stereotactic radio-
surgery (SRS + M) of brain metastases, we found sig-
nificant treatment efficacy in NSCLC, melanoma and
breast cancer. It is worth considering that we consid-
ered the observation period during the first 3 weeks (un-
til, as a rule, the expected SRS result without metroni-
dazole within 4-6 weeks), precisely with the aim of ob-
serving a quick response to treatment and eliminating
signs of a mass effect that pose a threat life of the pa-
tient. At the same time, we continue to monitor patients
with the aim of local and remote control of tumor
growth, followed by determination of median survival.
Our plans also include SRS + M in patients with brain
metastases in other primary tumors.

Conclusions

A single use of the metronidazole radiosensitizer
during single-fraction stereotactic radiosurgery signifi-
cantly increases the effectiveness of the treatment of
brain metastases, with a quick response to treatment, in
the form of a decrease in the tumor volume, the area of
perifocal edema and the elimination of signs of mass
effect comparable to surgical resection.

References

1. Acharya D.K. Role of metronidazole in radia-
tion therapy (a review of 717 cancer cases). Indian J
Med Sci1994 May;48(5):111-6.

2. Aiken R., Leavengood J.M., Kim J.H. et al.
Metronidazole in the treatment of metastatic brain tu-
mors. Results of a controlled clinical trial. J.Neuroon-
col. 1984:2(2): 105-11.

3. Andrews D.W. Whole brain radiation therapy
with or without stereotactic radiosurgery boost for pa-
tients with one to three brain metastases: phase Il re-
sults of the RTOG 9508 randomised trial. Lancet/ An-
drews D.W., Scott C.B., Sperduto P.W. [et al.]
/1 2004, 363:1665-1672.

4. Aoyama H., Shirato H., Tago M., et al. Stere-
otactic radiosurgery plus whole-brain radiation therapy
vs stereotactic radiosurgery alone for treatment of brain
metastases: a randomized controlled trial. JAMA 295:
2483-2491, 2006.

5. Aoyama H., Tago M., Kato N., et al. Neu-
rocognitive function of patients with brain metastases
who received either whole brain radiotherapy plus ste-
reotactic radiosurgery or radiosurgery alone. Int J Ra-
diat Oncol Biol Phys 68: 1388-1395, 2007.

6. Eyre H.J., Ohlsen J.D., Frank J. at all.: Ran-
domized trial of radiotherapy versus radiotherapy plus
metronidazole for the treatment of metastatic cancer to
brain. Journalof Neurconcology1984, 2:325-30.

7. Hall E.J. The oxygen effect and reoxygena-
tion. In: Hall EJ, editor. Radiobiology for the Radiolo-
gist. 5th edition. J.B. Lippincott Co; Philadelphia, PA:
2000. pp. 91-111.

8. Harrison Harrison L.B., Chadha M., Hill R.J.,
Hu K., Shasha D. Impact of tumor hypoxia and anemia
on radiation therapy outcomes. Oncologist 7 (6):2002.
pp. 492-508.

9. Gustavo A.V., Gustavo B.M., Ellen C.F., atal.
Whole brain radiotherapy with radiosensitizer for brain
metastases. Jornal of Experemental&Clinical Cancer
Research 2009, 28:1

10. Mariya Y., Sekizawa G., Matsuoka Y. et.al.
Outcome of stereotactic radiosurgery for patients with
non-small cell lung cancer metastatic to the brain. J Ra-
diat Res (Tokyo), 51 (2010), pp. 333-342.

11. Meyers C.A., Smith J.A., Bezjak A., et al.
Neurocognitive function and progression in patients
with brain metastases treated with whole-brain radia-
tion and motexafin gadolinium: Stereotactic Radiosur-
gery for Multiple Brain Metastases Journal of Radio-
surgery and SBRT Vol. 1 2011 39 results of a random-
ized phase Il trial. J Clin Oncol 22:157-165, 2004.

12. Molenaar R. et al. Relationship between vol-
ume, dose and local control in stereotactic radiosurgery



34 Sciences of Europe # 47, (2020)

of brain metastasis. Br J Neurosurg,23(2009), pp.170- 14. Sahgal A, Barani 1J, Novotny J Jr, et al. Pre-

178. scription dose guidelines based on physical criterion for
13. Shaw E. Single dose radiosurgical treatment  multiple metastatic brain tumors treated with stereotac-

of recurrent previously irradiated primary brain tumors tic radiosurgery. Int J Radiat Oncol Biol Phys 78: 605—

and brain metastases: final report of RTOG protocol 608, 2010.

90-05/ Shaw E, Scott C, Souhami L [et al.] // Int J Ra-

diat Oncol Biol Phys 2000, 47:291-298.

JTUHAMIKA TEMOJUHAMIYHUX 3MIH Y XBOPHX, 11O MEPEHECJIV IINEMIYHUIT
IHCVJIbT, 3 PI3HUMU ITPOSIBAMM HEIPOIICUXOJOTITYHUX PO3JIAJIB Y BIHOBHOMY
MEPIOAI
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THE DYNAMICS OF HEMODYNAMIC CHANGES IN PATIENTS WHO HAD A COURSE OF
ISCHEMIC STROKE, WITH DIFFERENT MANIFESTATIONS OF NEUROPSYCHOLOGICAL
DISORDERS IN THE RECOVERY PERIOD

Gudarian Yu.
S| "Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine”
(Department of Neurology)

AHOTANIA

IIposeaena Y3/II' y XBOpUX Yy PaHHLOMY BiIHOBHOMY IEpIOJi MiC/s MEPEHECCHOTO IMEMIYHOTO 1HCYIBTY
JIO3BOJIMJIa BU3HAYUTH HEOJHO3HAYHI KJIiHIKO-Jonmieporpadiyni 3Minu 3axBoproBanHs. LlepeOpaibHa remoau-
Hamika B 30HI conHux aprepiii (BCA, CMA i [IMA) nHa Ooui ypaxeHHs XapakTepu3yBalach OUIbII HU3bKUMH
MOKa3HUKaMHU CHCTOJIYHOI cepeTHbOl i MaKCUMaJIbHOI JIIHIHHOT IIBUIKOCTI KPOBOTOKY 1 HAMOUIBIIOI acuMeT-
pi€ro KpOBOTOKY, HiXK 3 OOKY 3710poBoi miBKyJIi. LIst 3aKOHOMIpPHICTB CITIBBITHOCHTBCS 3 BIIOMUMH JTAaHUMH JIiTE-
partypu.

YcTaHOBIIEHO, 10 30UTBIIEHHST aCUMETPii KPOBOTOKY i HAPOCTAHHS CTPYKTYPHO-MOP(OIOTIYHUX CYAMHHUX
3MiH (30KpeMa aTepOCKIEPO3y) acOIiHOBAHO Y XBOPHX 3 IMIEMiYHIM IHCYIBTOM ITOETHAHUMHE 3 OCHOBHIM 33aXBO-
PIOBaHHSIM MMOPYIICHHSAMH apTepialbHOTO TUCKY W CHCTEMH TeMOCTa3y, 3MiHaMH O1TKOBHX (pakiliii KpoBi, BMic-
TOM TJFOKO3H B KpoBi. HasBHICTh y XBOPHX 3 HACIHIIKAMH IIIEMIYHOTO 1HCYJIBTY IIepepaxoBaHUX BiIXWICHB Cy-
TIPOBOIKYETHCS OLTBIT BUPaXCHUM TIPUTHIYEHHAM IepeOpOBaCKyISIPHOI JUHAMIKH, IO XapaKTePU3YEThCS 3HH-
’KEHHSIM HIBUAKOCTI KPOBOTOKY, POCTOM acHMeETpii KpoBooOiry, ocoomuBo B CMA i I[IMA aptepisx Oinblior0
MIpOIO Ha CTOPOHI ypasKeHHS, HIXK Yy 30POBIii MIBKYJi. Y CTAHOBJICHO, 10 MiX NOKa3HHUKaMH LiepeOpaibHOl reMo-
JIMHAMIKH I HEBPOJIOTIYHUM CTaTyCOM ICHYE MpsiMa 3alIeXHICTh (r = 68). BinzHaueHo, 1o Oiibll 3Ha4yIIi TeMO-
JMHAMIYHI 3MiHM B KapOTHIHOMY OaceiiHi B Mali€HTIB 3 IOMIPHUMH HEBPOJIOTTYHUMH PO3JIaJaMH, MEHIII CYTTEBI
— B 0Ci0 3 JIETKMMH MPOsIBAMU HEBPOJIOTIYHOT ITaTOJOT 1.

ABSTRACT

Doppler ultrasonography performed in patients in the early recovery period after an ischemic stroke made it
possible to determine ambiguous clinical and dopplerographic changes in the disease. Cerebral hemodynamics in
the zone of the carotid arteries (ICA, MCA and PCA) on the affected side was characterized by lower systolic
average and maximum linear blood flow velocities and greater asymmetry of blood flow than on the healthy hem-
isphere. This pattern is consistent with the known literature.

It was established that an increase in the asymmetry of blood flow and an increase in structural and morpho-
logical vascular changes (in particular atherosclerosis) are associated in patients with ischemic stroke, combined
with the main disease of disorders of blood pressure and hemostasis, changes in blood protein fractions, and blood
glucose. The presence of these deviations in patients with the consequences of ischemic stroke is accompanied by
a more pronounced inhibition of cerebrovascular dynamics, which are characterized by a decrease in blood flow
velocity, an increase in asymmetry of blood circulation, especially in the MCA and PCA arteries, to a greater
extent on the side of the lesion than in the healthy hemisphere. It was found that between the indicators of cerebral
hemodynamics and neurological status, there is a direct relationship (r = 68). It was noted that more significant
hemodynamic changes in the carotid pool in patients with moderate neurological disorders, less significant in
individuals with mild manifestations of neurological pathology.

Kuaro4oBi ciioBa: imreMivHn# iHCYTBT, KOTHITUBHI pO3Naan, nepedpaabHa reMoInHaMIKA.

Keywords: ischemic stroke, cognitive impairment, cerebral hemodynamics.

AKTyalbHicTh AOcCTi:KeHHsl. Bucoka akTyams-  BHCOKMMH NMOKAa3HMKAaMH{ HEMparie3fgaTHOCTI i iHBaJIi-
HICTh TPOOJIEMH IMIEMIYHOTO 1HCYIBTY BH3HAYAETHCS  TU3AIlil XBOPHX, PO3BUTKOM LIJIOTO PANY YCKIaTHEHb 1
HIMPOTOIO i MOAANBIINM 3pPOCTAHHSIM 3aXBOPIOBAHOCTI, ~ BHCOKO cMepTHicTio [1,2,3].
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XBOpi 3 HAC/TIiJKAMH MO3KOBOTO iHCYJIBTY CKJIa1a-
I0Th HAHOUTBIN TSKKWHA KOHTHHTEHT HelpopealdimiTa-
iiiHux yctanoB. [laHa cutyaiist oOyMOBJcHa, Ha 1y-
MKY JOCJIIHHKIB, TIEpII 33 BCE, TPUBAIUM 30€pEIKEeH-
HSIM 1 HEJOCTAaTHIM pEerpecoM OCHOBHHUX CHUMIITOMIB
IIIEMIYHOT0 IHCYJIBTY — KOTHITUBHHUX PO3JIaiB, SKi BH-
HHUKAIOTh Y PE3yJIbTaTi IEePEeHECEHUX T'OCTPHUX CYyIUH-
HUX ypaXeHb TOJOBHOrO MO3Ky [4,5]. BusBneno
3B’S30K KOTHITHBHHX pO3NIAAiB 3 HEUPOAUCTPOdid-
HUMH YPaXCHHSMH BiJIIiIIB TOJIOBHOTO MO3KY, IIIO Ha-
CTaJT|, apTePIATBHOIO TIIePTEH31€10, CTAHOM JIITITHOTO
i BYIJIEBOOHOTO OOMiHYy, 3MiHAMH B CHCTEMax 3TOp-
TaHHS, MPOTU3TOPTAaHHI, a TaKOXK (iOPUHOMITHIHIN
cucreMi Kposi [4,6,7].

IcHye mymKa, 1110 HasBHICTh Ha3BaHHMX MAaTOTECHE-
TUYHHUX (DAKTOPIB KOTHITUBHHUX PO3JAMAIB € HECHPUSIT-
JIMBOIO TIPOTHOCTHYHOIO 03HAKOIO IPOTIKaHHS BiJHOB-
HOTO TIEPIOly Y XBOPHX, SIKi IEPEHECIIN IIIEMIYHUH 1H-
cynbt (O.[1. llynera, 2008). OnHak, BiTOMOCTEH, K1 €
B JJaHii raiys3i, JOCUTH MaJlo, K IIPaBHUII0, BOHH HOCATh
(hparMeHTapHU Ta 1HOJI CyIepewINBHI XapaKTep.

Metonom Y3/I' mpoBeneHO AOCITiHKEHHS 1Iepeo-
panpHOi remoanHaMiku B 6aceitHax BCA y 65 xBopux
3 HACNiIKaMU reMHUCc(EepHOro imeMiqHOro iHCYIBTY Y
Bimi Bix 45 mo 62 pokiB. Cepen Hux 39 9onoBikiB i 26
JKIHOK. YCi TAllieHTH MaJld 1ICHTHYHY JIOKAJIi3aIlito
NpolIeCy, SIK NPaBHIIO, B OTHOMY CYJAMHHOMY OaceiiHi,
o miareeppkyBanock KT un MPT mocmimkeHHIME.

VY 3aragbHOMY KOMIUIEKCI KIIiHIKO-TabopaTop-
HOTO W IHCTPYMEHTAJIBHOTO JOCIHIIKEHHS y XBOPHX
OyJiM BUKOPHCTaHI METO/IM, HAIIPABJICH] Ha BUSIBIICHHS
HEBPOJIOTIYHUX PO3NaMiB, SKi TOETHYIOTHCS 3 apTepia-
JHHOIO TINEPTEH3i€l0, MOPYIEHHIMH IreMocTasy, Oi-
KOBOTO i ByriieBogHOTO 00MiHy. Lle mamo MoxmuBicTh
Ha TOTIEPETHHOMY €Talli PO3IUINTH MAIMi€HTIB Ha IBI
rpymu. Ilepury ckmamu 29 (44,6%) mami€eHTiB, SKi Ma-
I0Th JIETKI KOTHITUBHI PO3JIaJi, 10 CYIPOBOKYOTHCS
HECYTTEBUMH 3CyBaMH y HHMX MOKa3HHUKIB B’SI3KOCTI
KPOBI, XOJIECTEPUHOBOIO OOMiHY, MaJIO3HAYHUM IiJI-
BUILEHHSAM apTepiajJbHOr0 THCKY (y CepeaHbOMY
144/92 mm.pT.cT.). Y apyry rpymy — 36 ocib (55,4%) —
BKJIFOYQJIUCh XBOPi 3 J1arHOCTOBaHMMH TOMIPHHMH

HEHWPOIICUXIYHUMH BiIXWJIECHHSIMHU, SIKI TIPOSBISIOTHCS
Ha (OHI MiABUIIEHOTO apTepiaJbHOTO THCKY (OibIe
150/90 mm.pr.cT., y cepemubomy 170,5/99,2 mm.pT.cT.),
BHUCOKUM pIBHEM IIOKa3HHKIB B’SI3KOCTI KPOBi, XOJiec-
TEPUH JIMONPOTEiNiB HU3bKOI IMIIIBHOCTI W TJIFOKO3U
KpOBI.

KonrponsHy rpymy ckianu 20 310pOBUX JOHOPIB-
JIOOPOBOIIBINIB, Oe3 03HAK I[epeOPOBACKYIIAPHOI MATO-
JIOTi1, aHAJIOTIYHOTO BiKY 3 XBOPHMHU.

VY mpomeci ITUHAMIYHHX CIIOCTEPE)XEHb y PpaH-
HBOMY BiITHOBHOMY Tepiomi (depe3 2-3 wmicsii micis
MepeHeCceHol ToCTpoi CyaMHHOI KaTtacTpodn) yciM ma-
mienTtam Oyna mpoBeneHa aBopasosa Y3/II': 6esmoce-
penHbO Tepel MOYaTKOM W MICis 3aBEepIIeHHST KypCy
peaOiTiTaIliiHUX 3aXO0IiB.

3 ypaxyBaHHsIM JIOKaji3allii mpoiecy (y KapoTu-
HOMY OaceiiHi) BUMIPIOBAJIMCh TIOKA3HUKH LiepeOpab-
HOTO KPOBOTOKY y OaceifHaX BHYTPIIIHBOI COHHOI ap-
tepii (BCA), cepenniit mo3koBiit aprepii (CMA), ne-
penHiit Mo3KkoBiit aprepii (IIMA) # xpebeTHiii apTepii
(XA), 3 060x OOKiB.

¥ Bcix mepepaxoBaHHX apTepisx Ha 001l MO3KO-
BOTO KOH(QUTIKTY, KA BiIOYBCS, peeCcTpyBaJIoCh Haii-
OlmpIn 3HAUYyIIe 3HIKEHHS NOKA3HHUKIB IIBHIKOCTI
KPOBOTOKY.

KpiM TOro, mokasHUKH IIBUAKOCTI KPOBOTOKY y
BCA, IIMA, CMA it XA B nami€HTiB, 5SKi CTPaKAat0Th
Ha CYIYyTHIO TilEPTOHIYHY XBOPOOY, MalOTh BUCOKHUI
KOeQIIIEHT aTepOTSHHOCTI, MiJBHUIIEHY aKTUBHICTH KO-
aryJsIiiHOT CUCTEMH KPOBi, BUSIBUJIMCH TipIIMMHU I
JIOCTOBIPHO BI/IPI3HSJIMCH BiJl OTPUMaHKX Y TPYIIi XBO-
pux 0e3 BHIIE3raJlaHuX CYIyTHIX IaTOJOTIYHUX CTa-
HiB. [Ipr mpOMy CIiJl MIKPECTUTH, IO BHUPAXKCHUM
3MiHaM TiJISTany K CepedHs, TaK 1 MaKCUMaJlbHa CH-
CTOJiYHA JIiHiiHA BUAKICTE KpoBoTOKY (JILIK). AHa-
JIi3 TIOKa3aB, M0 HAMOIBII CYTTEBE TOTipIIEHHS IIepe-
OpabHOT reMOMHAMIKY BUABIISLIOCH Y Oaceiini CMA,
HaiiMeHIIe — B XpeOeTHiit aprepii (XA).

CepezHi 3Ha4C€HHS TOKa3HHUKIB IIBUIKOCTI KPOBO-
TOKY IO MPaBUX 1 JIIBUX OCHOBHUX MaricTpajbHUX ap-
TEpisiX TOJIOBHOI'O MO3KY NozaHi B Tabmuipix 5.1.15.2.

Tabimns 5.1.

Jonmneporpadidai HOKa3HUKH CepeTHbOT CUCTOJIIYHOI IIBUIKOCTI KpOBOTOKY (Vpse) B MaricTpajabHUX CyANHAX
TOJIOBHOT'O MO3KY y XBopux 1 i 2 rpyn (M+-m, cm/c)

. S ['pynu mociimKyBaHUX
[oka3HuKM cepeHbOI CHCTONIYHOT
o . . 1 rpyna 2 rpyna KOHTpPOJIbHA IpyIa
JIHIHHOT IBUIKOCTI KPOBOTOKY B (n = 26) (n = 36) (n = 20)
MaricTpajJbHHX apTepisx - - -
npaBa JiBa IpaBa JiBa IpaBa JiBa

BCA 72,8+3,5" | 69,8+3,3" | 70,148 61,0£2,0 "« | 79,9+3,7 | 77,7+4,0

CMA 82,3£5,8" | 76,442,5" | 76,3+2,3" 58,8+4,1" = | 99,2463 | 92,5+7,2

IMA 49241 | 48,122,6 | 46,8+2,6 | 402+22"~ | 53,6£5,0 | 51,6+3.8

XA 25,8+22 24,1+£3,8 22,7+ 3,0 20,0+3,7" 27,94£3,6 | 29,2428

[pumitka: * - p < 0,05 — 1OCTOBIPHICTb BIIMIHHOCTEH BITHOCHO JIO TPYIIH 30POBUX

** - p <0,05 — nocroBipHicTh Mix 1 1 2 rpynamu.

Hagezeni B Tabunuiii 5.1. naHi IEMOHCTPYIOTb, 1110
nanieHTH | rpynm, y SKHX OCHOBHE 3aXBOPIOBAaHHS HE
MOETHYBAJIOCH 3 apTepialibHOIO TillepTeH3ielo, 0e3 BU-
PaXEHHX O3HaK IOPYILIEHHS TeMoCTasy, 0OMiHy XoJie-
cTepuHy i rimroxo3u kpoi, 3HmkeHHs JILIK B Gacelini

BCA i CMA Ourbiu 3Havy1e Ha 0o ypaxeHHs. Bu-
3Hayvanach TeHaeHuis no 3menmenss JIIIK B nmpaBux i
niBux IIMA # XA ycix cermMeHTiB 06€3 CTaTUCTUYHOI
noctoBipHOCTi. IIpy MopiBHSHHI 3MiH cepeqHbOI chc-
TOJIIYHOI IBHIKOCTI KPOBOTOKY Yy XBopuX 1 1 2 rpym
Oyiu BUSIBIICHI JOCTOBIPHI CTaTUCTUYHI BiAMIiHHOCTI:
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kpoBoToK Yy BCA, CMA i1 [IMA Ha 6o11i ypakeHHS i
Ha 00111 310pOBOI MIBKYIi MaB iACHTUYHUI HAIPSIMOK B
000x rpymax, ane (ikcyBaBcs Horo nedirurt OiIbIn
3HauylIe y xBopux 2-1 rpynu (p<0,05).

BinzHadeHo, 1110 BAKIMBUMHU NPUYUHAMH, SIKI T10-
TEHLIIOIOTh MOPYLIEHHS! KPOBOTOKY B MO3KOBHX apTe-
pisiX, K 3aCBIMYMIN HaIIl JOCIIJUKEHHS, OyIH CyImyTHI
OCHOBHOMY 3aXBOPIOBAaHHIO: apTepialibHa TillepTeH3is,
3MiHH B CHCTE€Mi roMeocTa3y (TillepKoaryJsiis, Time-
parperartis, rinepdiOprHOTEHEMIs), TMiABUIICHHS PiB-
HIB TJTFOKO3H KpoBi (y OLIBIIOCTI BUTIAIKIB OYIIO HE3Ha-
yHe). [IpudomMy, BCTAaHOBIEHO HAaWOINBINE 3HIKCHHS
CepeIHbOI CHCTOIIYHOI MBHUIKOCTI KPOBOTOKY Y BCA,
CMA it IIMA y xBopHUX NpU MaKCHUMaJbHOMY BHSB-
JICHHI aHAJI130BaHUX BHIIE ITiJCHIIOBAJIbHUX (PaKkTOPIB.

[Ipu BuBYEHHI 1EepeOpabHOI TeMOJUHAMIKH Y
XBOPHX 3 IIIEMIYHAM 1HCYJIbTOM Y BiZTHOBHOMY II€pioJi
OyJI0O TaKo>XX BCTaHOBJICHO 3MIHM B KapOTHIHOMY 0Oa-
ceifHi MaKCMMaJbHOI HIBHIKOCTI KPOBOTOKY B pycCii

BCA, CMA, TIMA ii 3MA. 3MeHIIIeHHsT JaHOro IT0Ka-
3HMKa HaWOUIBII 3HAYYyIE peeCTPyBaIOCh y PYCIi ce-
penHbOT MO3KOBOI 1 MepeiHbOi MO3KOBOT apTepii, siKi
KpPOBOIIOCTAYaIOTh 30HY ypakeHHs (Ta0i1. 5.2).

[opiBHsIBHA OIiHKA MOKA3HHMKIB MaKCHUMAaJIbHOL
CHCTOJIIYHOT IIBUIKOCTI KPOBOTOKY MIX I'pyHaMu I10-
KazaJa, 110 3MEHIIIEHHs BaCKyJIsIpHU3allil HapOCTajo BiJ
1 1o 2 rpynu Ha Gomi ypaxxeHHsI, Taka OCOOJIMBICTD 11e-
pebpanpHOi TeMOAMHAMIKH KOpEITtoBaja 31 CTAHOM ap-
TepiaJbHOTO THCKY, TOMEOCTa3y, XOJIIECTePHHOBOI (hpa-
KIIii KpoBi, BMICTOM TIIIOKO3H KpoBi. Taka 3akoHOMIp-
HICTP ~ HAOYHO  CBigumma, 1mo  (opMyBaHHA
TMOKIHETHYHOTO THITY IiepeOpanbHOi TeMOANHAMIKH 1
0c00JIMBO HOro IIIMOOKHX 3MiH, SIKI BiIOYBaroThCS Ha
(oHI MOTEHIIHHUX (aKTOPIB PU3UKY, 10 OEPYyTh yd-
acTh y PO3BUTKY i MIATPUMAHHI HEBPOJIOTIYHOI MMaTO-
JIOT1i y XBOPHX 3 IIEMIYHUM iHCYJIBTOM.

Tabmums 5.2.

JommureporpadivHi MOKa3HUKH MaKCUMAJIbHOT CHCTOJIIYHOT MIBUAKOCTI KPOBOTOKY B IIEPEOPOBACKYIIIPHOMY PY-
CJIi y XBOPHX 3 iIEMIYHUM iHCYIBTOM 1 i 2 Tpym, cM/C.

['pynu mociimKyBaHUX
IToka3HUKN MaKCUMAIBHOI CUCTOJIIYHOT IBHIKO- KontponsHa rpymna
cti kpoBoToky (MCK) g I rpyna (n=29) | 2rpyna (n=36) F()n =20) >
npaBa niBa npasa JiBa npasa niBa
BCA 45,843, 7*41,4+3,1%58,5+4,6%54,3+£3,6% 80,5+4,3 | 78,1+3,7
CMA 61,5+2,2*[58,14+2,3*(81,9+6,3*(78,3+4,6*(119,3+£8,4115,3+6,2
IIMA 55,4+5,1%|52,3+4,1*%61,1+4,7*(57,343,9*( 92,4+6,6 | 86,4443
3MA 45,143 ,8%39,6+2,8%51,3+4,2%49,1+4,3% 63,7+7,3 | 60,2+6,2

[pumitka: * - p <0,05 — DOCTOBIpHICTH BIIMIHHOCTEH BiZIHOCHO IPYyTH 3/10POBHUX.

Takum 9iHOM, XBOPI MEPIIOi i APYyToi TPyTI, IO 3
CaMoro MoYaTKy MaloTh Pi3He BUPAKEHHS HEHPOTICHXi-
YHHX PO3/afiB (Jierke il MoMipHe) y BiJTHOBHOMY Iepi-
01, TiCIIsl IEPEHECEHOTO 1MEMIYHOTO 1HCYIbTY BUSBH-
JIMCh HEOJHOPITHUMH i 3a nonrmieporpadiyHuMu 3Mi-
HaMU XapaKTepU3YIOThCS IMOPYIICHHSM CEepeIHbOT
CHCTOJIYHOT ¥ MakCHMaJbHOI CHUCTOJIIYHOI JiHIHHOT
MIBUAKOCTI KPOBOTOKY B Ypa)KeHii 1 3/10pOBiii MiBKYJIi:
MIBUAKICTE KPOBOTOKY B MariCTpaJIbHUX CYAWHAX T'O-
JIOBH Ta MK 3 00Ky YpaXCHHs y XBOPUX APYToi rpynu
3MEHIIMIIAach OUTBIOI0 MIpOIo, HIX Y XBOpHX | rpynu
i Maia BHCOKHMI CTymHiHb AOCTOBipHOCTI. [lokazHUKH
1epeOpanbHOi TEMOTUHAMIKH, SIKi MU BUBYa€MO, Y 30H1
3JI0pOBOI MIBKYJi XBOPHUX 000X TPYII TOCTOBIPHO 3HU-
KYBaJICh TOPIBHSHO 3 KOHTPOJBHOIO, OCOONHBO Yy
XBOPHUX JIPYroi rpynu. 3MEHIIEHHS IIBUAKOCTI KPOBO-
Toky B CMA it [IMA 310p0oBO1 HiBKYi, O4EBH/HO, CBi-
JTYUTH PO 3MIMCHHS TEMOJUHAMIYHOT PIBHOBArH B OiK
BOTHHMIIIA Ypa)XEHHs 3 BKJIIOYECHHSIM MEXaHi3MiB aBTO-
peryJsmii MO3KOBOTO KpPOBOOOITY, HANpPaBIICHOTO Ha
BiZTHOBJICHHSI ITOPYIIEHOTO METa00Ii3My B 30HI imIeMii.

[IpoBenene B momanbLIIOMy KIHIKO-JIOIIUIEPO-
rpadigHe CIIBCTaBICHHS MK TPYIMaMH IPOIACMOH-
CTPYBAJIO PI3HUHA CTYIIHB BUPAKECHHS aCHMETPii Kpo-
BOTOKY B COHHHUX apTepisiX TOJIOBHOTO MO3KY B JOCIi-
JUKYBaHHX TMAaIlieHTiB meprmmoi W apyroi rpymn. Ilpu
MOETHAHHI OCHOBHOTO 3aXBOPIOBAHHS 3 apTEPiaJIbHOIO
rinepTeHsiero, MapaKTiHIYHUMHA MTOPYIIEHHSIMH Y XBO-
PHX 2 rpyIU peECTPyBaIOCh OLIbII CYTTEBE 3HIKEHHS

CepeIHbOTO 3HAYCHHS KOe(IIlieHTIB acCUMeTpii KPOBO-
ToKy (KA). Bimznaueno 3Ha4Hy i JOCTOBIpHY Pi3HHIIIO
BiJl CTAHJAPTHOI HOPMH W BiJ MOKA3HHKIB MEPIIOi
IPYITH XBOPHUX MOPIBHSHO 3 BEIMUUHAMH, OTPUMaHUMHU
y xBopux 2 rpynu (p<0,001). Tak, napamerpu Koedirii-
€HTa acCUMETpil CKJIaIN Y XBOPUX MEpLIOT IPYITH BiAIO-
BinmHO B pycii BCA — 15,6+1,5%, CMA —20,3+2,3% ,
I[MIMA — 25,6+2,9% y 30H1 ypaxkeHHS, a Y XBOPHX JpY-
roi rpynu cepenHi 3HaueHHs KA xapaxrepusyBainch
3HaYHUM 3HIDKCHHAM (BigmoBimHo y BCA -
13,7£1,2%; CMA — 12,6£2,1%; TIMA — 18,6+2,4%).
HopmatuBHI 3Ha4eHHS, OTPUMaHi B KOHTPOJBHIN
rpymi, cknanu: BCA — 11,4+1,0%; CMA — 10,3£1,8%;
IMIMA — 19,843,0% i cyTTeBO HE BiAPI3HSUINCH Bif Aa-
HUX JIITEPaTypH.

TyT IOUINIBHO 32a3HAYKTH, IIO MOPYIICHHS KPOBO-
00Iry B 30H1 ypa)XKCHHS B HAIlIMX MAIIEHTIB HE MAJIH Yi-
TKOT 3aJIE)KHOCTI BiJl MAKpOCTPYKTypH3allii 3MiH B Ma-
ricTpanbHUX cyanHax. Tak, yIbTpa3ByKOBOIO JOMILIE-
porpadiero CyauH IIUI O3HAKH TMOPYIICHHS XOJIY
COHHOI i XpeOeTHOI apTepil y BUITIsiI S-TI0110HNX 3BH-
BiB 3aikcoBaHi TijbkH B 2 (6,9%) xBopux 1 rpymm i B
oxHoro (2,8%) xBoporo Apyroi rpynu. XapakTepHUM
JUTSI TIPEJICTABHUKIB 000X TpyI OyIia HassBHICTH MaKpo-
CTPYKTYPHHX 3MiH y BHIJISIII aTEPOCKICPOTHYHUX
OJISIIIOK Ha 3BUBAX MariCTpalbHUX apTepidd (OuTbI,
HiK y 87,7% Bumajikis), aje Npyu HbOMY I'€MOJMHAMI-
YHI IEepPEeTnoHn KPOBOTOKY Bim3HaueHi jume B 10 (15,
4%), 3 sxkux 6 (16,7%) oci6 BiIHOCHIHACH IO APYTOi
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rpymu. Bupaxesi rineprpodiuni 3MiHu 63 03HaK CTe-
HO3YBaHHS criocTepiraiuch B ogHoro (3,8%) xBoporo
1 rpynu, momipHHit creHo3 10 50% 3apeecTpoBaHUi y
THPJIi CePeIHBOT MO3KOBOI apTepii 3 00Ky YpaKeHHS Y
10, 3% xBopux | rpymu i y 13,8 % xBopux apyroi
rpymnu, 000X BHYTPILIHIX apTepii — BixnoBiaHO B 15,4
% xBopux nepmoi rpynu i y13,8% xBopux 2 rpymu.
BcranoBneHo, mo creHo3yrounid nporec Outbme 50%
BusiBIIeHHH y 6 (16, 6%) npencTaBHUKIB ApyToi rpynu
#y 3 (11,5%) — mepmmoi rpymu. AHriocmasm iHTpakpa-
HiaJIbHUX apTepiil BusiBeHni y 46,2% XBOpUX MepmIoi
rpynu i 52,8 % 2-1 rpynm.

[IpencraBneni maHi OOIPYHTOBYIOTH PO3IIOMLT
XBOPUX, SIKI TIEPEHECIH IIEMIYHUI 1HCYIIbT, Y BiJIHOB-
HOMY Tepiozl Ha rpymnu 3a KoedilieHTOM acuMeTpii
kpoBoToKy B CMA, sKHii XapaKTepu3ye CIIiBBiJHO-
IIEHHs a0COJIOTHUX 3HA4€Hb CHUCTOJIYHOI IIBUIKOCTI
B CepeHii MO3KOBIiil apTepii MixK ypaxXeHOo i 3/10po-
BOIO cTopoHamu (acuMmeTpis Oinmbie 10 -15% BBaxka-
€ThCA TTATOJIOTIE0), BUSABUIOCH, IO iHmeke KA B mep-
I TPYIi XBOPHX B OCHOBHOMY KOJIMBAaBCS B MeXKax
9% - 14%, y npyriit — 17-22%.

OcTarouHe MATBEpIPKEHHS PO 3B'S30K TIOTip-
IICHHS [epeOpantbHOI TeMOIUHAMIKH B KapOTHUIHOMY
OaceliHi ypakeHOI CTOPOHH 3 TOEIHAHOIO MATOJIOTIEI0
apTepiajbHOI0 TIMEePTEH3I€I0, MiABUIICHOIO B’ SI3KICTIO

KpOBI, TilepxoJieCTepUHEMIi Ta TimepriikeMii, oTpuMa-
HUH TIPY BUKOPUCTaHHI 2 peabimiTaliiHuX MeauKame-
HTO3HHUX KOMIUICKCIB MPOTOKOJBHOIO (CTAaHIAPTHOIO)
i B sIKOMY Oa3HCHE JliKyBaHHsI JIOTIOBHIOBAJIOCH 3aCO-
06aMu KOpeKLil mapakimiHIYHUX 3CYBIB.

BuB4arouw, sik 3MiHIOIOTBCSI TOKa3HUKH Liepedpa-
JIbHOT TEeMOAMHAMIKH, Y XBOPHX IEPILIOl IPYIH B IPO-
Ieci MPOTOKOJIBHOI Tepartii BiI3HAYEHO, MO ITiJ] BILIH-
BOM JIiIKyBaHHsI BiIOyJIOCH CyTTEBE TOKPAICHHS Bac-
Kynspu3amii B KapoTHmHOMy OaceifHi: TiHilHa
IIBHIKICTH KPOBOTOKY, SIK CEPEHS, TaK 1 MAKCUMaJIbHA
B aptepisix BCA, CMA, IIMA i 3MA nocToBipHO I
3HaYyIIe 30UIBIIMIIACE K Ha OO ypaKeHHs, Tak i Ha
3nopoBomy (Tabm. 5.3.).

V Toii ke "yac y XBOpPHX JIpyroi rpynu 6a3ucHa Te-
pamisi naBana MeHmmi edekr. Ha ¢oni 1 Bukopuc-
TaHHs He3HauHO migsunryBaack JIIIK B 6aceitHi con-
HUX apTepiil 1 3IMIIaINCh MPAKTUYHO HA TOMY X PiBHI
IH/IEKCH, 110 XapaKTepPHU3YIOTh aCUMETPIl0 KPOBOTOKY.
Hapmaku, y xBopux 2 TpynH, B KOMIUIEKCHY TEpariio
SIKMX BKJIFOUAJIMCh TPUIITbHA i HAallpaBJieHa Ha KOPEK-
{10 TiIBUIIEHOTO apTepiaJbHOTO THCKY, TeMOCTasy,
OinKkoBOTO ¥ BYTIJIEBOIHOTO OOMiHY, BiA3HAYEHO 3HA-
YHE TOKpamleHHs IepedpanbHOi TeMOIUHAMIKH B IIi-
oMy (tabm. 5.3.).

Tabmuig 5.3.

[MToka3HUKIB LepeOpaIbHOr0 KPOBOTOKY Y XBOPHUX 3 IIIEMIYHUM IHCYJIBTOM Y BiIIHOBHOMY I€pioji
I1i1 BIVIMBOM CTaHJAapTHOI Tepartii

['pynu gociiukyBaHUX
[Toxa3HUKHM DIBUAKOCTI KPOBOTOKY B MariCTPabHUX apTepisiX MO3KY 1 rpyna (n=29) | 2 rpyna (n=36)
npaBa niBa npaBa | JmiBa

BCA Vps 72,843,5[69,8 + 3,3170,1+4,8{61,0+2,0

MCK 45,8+3,7| 41,4+3,1 [58,5+4,6/54,343,6

CMA Vps 82,345,8] 76,4+2,5 [76,3+2,3|58,8+4,1

MCK 61,5+2,2( 58,142,3 |181,9+6,3(78,3+4,6

IMA Vps 82,345,8) 76,4+2,5 [76,3+2,3]158,8+4,1

MCK 55,445,111 52,3+4,1 161,1+4,7(57,3+£3,9

[TinBuieHHs TiHIHHOT IBUKOCTI KPOBOTOKY, SIK
CEepeIHbO1, TAK | MAKCUMANIBHOT, 3 00Ky ypaXeHHS OYII0
JIOCTOBIPHO 3HAUYyIIMM, HIK Y XBOPHUX, SKUX JIKYBaJIN
3a CTaHJapTHUAM MpoTokoioM (p< 0,05).

Takum dYnHOM, IepeOpanbHa TeMOAWHAMIKA Yy
XBOpHX Ha iMIEMIYHUI iHCYBT, Y BITHOBHOMY TIEPioi,
M1 BIUTMBOM pealiiTaliifHIX 3aX0/IiB MaJia BUPaKEHY
TEHJICHIIIIO 10 HOpMaTi3allii mapamMmeTpiB CepeaHbOI CH-
CTOJIIYHOT i MAKCUMAJIBHOT CUCTOJIIYHOT JITHIHHOT IIBH-
JIKOCTI KPOBOTOKY, & TakoXX KoedilieHTa acumerpii
KPOBOTOKY 3 OOKY ypa)XeHOi MIBKYJIi 332 YMOBH MOBHO-
IIHHOT KOPEKIil CYIyTHIX OCHOBHOMY 3aXBOPIOBaHHIO
(hakTOpiB pU3MKY (apTepiaJbHOTO THUCKY, 3MIHCHOTO
rOMeocTasy, MOpyIIEHb JIIMTHOTO i BYTJIEBOJHOTO 00-
MiHY).

JoBeneHo, mo AOCSITHEHHH e€EeKT MaB TO3UTHUB-
HUM BIUIMB Ha JUHAMIKY 3MiH HEHpPOIICHXOIOTIYHOTO
CTaTyCcy AaHOTO KOHTHUHI'CHTY MOCIIJPKYBaHUX: HiBe-

JIIOBaHHS KOTHITHBHUX PO3JIaJIiB 1 HEBPOJIOTTYHOTO Jie-
¢binuTy B IIIOMyY BiA3HA4YaIH y OUIBIIOT KITBKOCTI 0Ci0
11 B MCHIINH YaCOBHH TEMiH.

BucHoBku:

1. Y XBOpHX B MOCTIHCYIBTHOMY IIE€PiO/Ii pEECTPY-
IOTHCSI TIOPYIICHHS LepeOpanbHOI TEMOTUHAMIKH Pi3-
HOTO CTYIICHS BUPAXEHHS, [0 XapaKTePU3yEThCS 3HU-
JKCHHSIM CEePeIHbOI i MAKCUMAIbHOT JTIHIHHOT IIIBUIKO-
CTI KPOBOTOKY B MariCTpajbHUX CYJWHaX TOJOBHOTO
MO3KY, OLITBIIIOI MIpOIO 3 00Ky Ypa)KeHHS, MCHIIIOIO —
B 0o0JacTi 310poBoi miBKyi. Hal6inbmi 3MiHM KPOBO-
TOKy BinOyBatoThcs B CMA 3 nokanizaliero B ypaxke-
Hill 30Hi. [lapameTrpu IIBHAKOCTI KPOBOTOKY NpH
IHOMY OyJIH OUTBIIT HU3BKUMHU H MaJi BUCOKY JJOCTOBI-
PHICTh y NOpIBHSHHI 3 TaHUMH, OTPUMAaHUMH Ha 3J10-
poBoMy 06011l i B 0¢i0 KOHTPOIBHOI TPYIIH.

2. 3a JaHUMU MAPAKIIHIYHOTO 0OCTEXKEHHSI Ta Ja-
0OpaTOpHUX AOCIIIKEHb, B TPYIIl XBOPHUX, SIKi MalOTh
CyIUHHY IaTOJIOTiI0, TOEAHAHY 3 TIIEPTOHIYHOIO XBO-
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po6oto, 3MiHaMH TIOKAa3HUKIB T€MOCTa3y, X0JIeCTepruHe-
Mi€I0 ¥ TiMepriiKeMi€lo, BCTAHOBIEHI OLTBII CyTTEBI
reMOJMHAMIYHI 3MIHM 3HIDKEHHS IIBHIKOCTI KPOBO-
TOKY, HAPOCTaHHSI aCUMETPii KPOBOTOKY W 4acTOTH Ta
BUPA)KEHHS CTEHO3y B MariCTpalbHUX CyIUHAX MO3KY.

3. BcraHOBICHHO 30UTBIICHHS KOPEJIIAHUX
3B’SI3KIB MiXK HEHPOIICUXOJIOTIYHHM CTAHOM i TeMOTH-
HaMiYHAMH ITOKa3HHKaMH B OKPEMUX CyTUHAX KapOTH-
nHOTO Oaceliny, ocoommBo CMA(p=0,79). Jlerkwuii cty-
MiHF HEHPOICHXOJOTIYHMX pO3NIAMIB 3a INKaJaMH
MMSE, NIHSS i baprena moeaHyioTbCs 3 MEHIINMHA
MOPYLICHHSAMH SIK B CEpeIHil, TaK 1 JiHIWHINA CHUCTOITI-
YHIM MIMIKOCTI KPOBOTOKY Ha 0011l ypaskeHHs B cepe-
Hilf COHHIN, BHYTpILIHINA COHHI 1 IepeHill COHHIM ap-
TEepisiX, HDK y TAI€HTIB 3 BUSBICHHUMH HOMIPHHUMH
HEUPONCUXIYHUMH MOPYILIECHHSIMH, Y TOMY YHUCII 1 KO-
THITUBHUMH.

4. BusiBnieHo, 110 nepedpasibHi HeBPOJIOTIUHI po3-
Jay IPsIMO TOB’sI3aHi 3 THMH, YH 1HIIMMHU NOPYILIEeH-
HSMU 1IepeOpaIbHOl TeMOTUTHAMIKH.

5. BcraHOBJICHO HETaTWBHUM BIUIMB Ha IIi TIPO-
[IECH TilepTeH3ii, 3SMiHH TOMEOCTa3y, 3CYBIB XOJeCTe-
PUHOBOTO 0OMiHY B OiK 301IBIIIEHHS XOJIECTEPHUHIB HU-
3BKO{ IIUTBHOCTI 1 MiABUIIEHOTO BMICTY B KPOBi ITYKpY.

6. oseneno, mo mepedpanbHa TeMOINHAMIKA Y
XBOPHX Ha IIIEMIYHUI IHCYIIBT, Y BITHOBHOMY HIEpiO/i,
M1 BIVTMBOM pealiTiTallifiHIX 3aX0/[iB MaJia BUPAKCHY
TEHJICHIIIIO 10 HOpMaTi3allii mapaMeTpiB CepeaHbOT CH-
CTOJIIYHOT i MAKCUMAJIBHOI CUCTOJIIYHOT JITHIHHOT IIBH-
JIKOCTI KPOBOTOKY, @ TaKOXX KoedimieHTa acuMeTpii
KPOBOTOKY 3 OOKY ypa)XeHOi MiBKYJIi 32 YMOBH ITOBHO-
IIHHO{ KOPEKIii CYIyTHIX OCHOBHOMY 3aXBOPIOBaHHIO
(akTOpiB pU3UKY (ApTEpiaIbHOTO THCKY, 3MIHEHOTO
TOMeOoCTa3y, IOPYIIECHB JITi THOTO i BYTJIEBOIHOTO 00-
MiHY).

7. [loBeneHo, mo AOCSATHEHHHA ePeKT MaB TIO3UTH-
BHUI BIUIMB Ha JIMHAMIKY 3MiH HEHPOIICHXOJIOTIYHOTO

CTaTyCy AaHOTO KOHTHHIEHTY HOCIIDKYBaHUX: HiBe-
JIFOBAHHSI KOTHITUBHUX PO3J1aJliB 1 HEBPOJIOTIYHOTO Jie-
¢biuuTy B HUIOMY BiA3Ha4aIH y OLIBIIOT KiIBKOCTI 0Ci0
i1 B MEHIIMHA YaCOBHUU TEPMiH.
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AHHOTANUA

IInacTika Mo4YeTOYHHKA Ty6yJ‘I$IpI/I30BaHHLIM JIOXaHOYHBIM JIOCKYTOM SBJIACTCA pe[[KOﬁ 1 HEOAOCTAaTOYHO
M3Y4YEeHHOU ONIHEH ypeTepalbHOU peKOHCTPYKIH. [laHHas onepanus TpedyeT MOISPHUA3AINH C CO3IaHIEeM YHH-
(I)I/IL[I/IpOBaHHOFO BapuaHTa XprpFH‘IeCKOﬁ TEXHHUKHU €€ BBIITOJTHCHUA. HpCﬂJ'IO)KCHHaSI MOJ:[I/I(l)I/IKaI_[I/ISI JIOXaHOYHOH
Ty6yn0HHaCTI/IKI/I MO3BOJIACT CO3AATh JIOCKYT ONTHUMAaJBbHON JJIMHBI 1 TMIUPUHBI 3a CYET NIEPBOHAYAJIbHOI'O BBIKpa-
HUBaHUS MAKCUMAJIBHO IIHUPOKOIO JIOCKYTa C €r0 IMOCIEAYIOIINUM q)OpMI/IPOBaHI/ICM 3a CYCT MHOXXCCTBCHHBIX IIOIIC-
PEUHBIX HAIPe30B. [ TaBHOE NIPEMMYIIECTBO NPEACTABIEHHOTO XUPYPTHUECKOT0 OIX0/1a 3aKJIF0UAETCS B BOZMOXK-
HOCTH JTO3UPOBAHHOTO BIMSHUS Ha TEOMETPUIECKHE TTApaMeTpPHI JIOCKyTa 6€3 YMEHBIIEHHUS IIUPUHBI €T0 OCHOBA-
HU.

ABSTRACT

Ureteroplasty with a tubularized pelvis flap is a rare and poorly studied option for ureteral reconstruction.
This operation requires modernization with the creation of a unified version of the surgical technique. The pro-
posed modification of the pelvic tubuloplasty allows to create a flap of optimal length and width due to the initial
cutting of the wide flap with its subsequent formation by multiple transverse incisions. The main advantage of the
presented surgical approach is the ability to change the geometric parameters of the flap without reducing the

width of its base.

KiroueBble cj10Ba: pEeKOHCTPYKIMS MOYETOYHHKA, peKoHCTpykuus JIMC, muenomiacTuka TyOyIspHBIM

JIOCKYTOM.

Keywords: ureteral reconstruction, UPJ reconstruction, dismembered tubularized flap pyeloplasty.

Beenenne

ApceHan PEKOHCTPYKTUBHBIX BMEIIATEIBCTB, KO-
TOpbIe MOTYT IPUMEHSTHCS Y MAIUEHTOB CO CJIOKHOU
MaTOJNOTHEN JIOXaHOYHO-MOUYETOYHHUKOBOTO CETMEHTa
U BEpXHEH TPEeTH MOYETOYHMKA, BKIIOYAET UCIONb30-
BaHME TKaHEH JKeITyI0OYHO-KHIIEYHOTO TPaKTa, HHTEp-
MO3MIMM ayTOJIOTMYHBIX TKaHeH Oe3 muratomeit
HOXKH (PaCHINpSIONINE TUIACTUKH CIIM3UCTON IIEKH,
CIIM3UCTON TIPEITyIHAIBHOTO MEIIKa, OPIOIIMHON) FITH
MIpUMEHEeHHEe TKaHeW, CoAeprKalux ypoTenuil (ypere-
POKaINKOaHACTOMO3, 3aMEICHUE BEPXHEH TPETH MO-
YETOYHHKA TYOYIISIPHBIM JIOCKYTOM JIOXAHKH ).

BoccranoBieHne BepxXHER TPETU MOUYETOUHUKA 32
CUCT JIOXaHKHW UMECT ONPECACICHHBIC TPUOPUTETHI IIC-
pen ApyruMH METOJaMM ypeTepalbHOW PEKOHCTPYK-
UK. Bo-nepBbIX, 3aMeleHne MOUYETOYHHUKA IIPOU3BO-
JUTCSl TUCTOJIOTHMYECKH HJICHTUYHBIM MaTEepPHAaIOM.
Bo-BTOpBIX, HCIOIB3yEMBIH TOCKYT HOTHOCTBIO HE OT-
CeKaeTcd OT JIOXaHKH, a UMEET IHTAIOIIyl0 HOXKY.
Eme omHON w3 ocoOeHHOCTEH TyOyNmoIIacTUKU JIO-
XaHKH SBJISIETCSI BOBMOXXHOCTh NEPEMEIICHHS TTHEII0-
YpEeTepaJIbHOIO aHACTOMO3a HIDKE JOOABOYHOTO CO-
CyZa K HIDKHEMY TIOJIFOCY TIOYKH, YTO MO3BOJISIET n30e-
KaTh B JaJbHEHIIEM ypeTepoBa3albHOTO KOH(IMKTA.
IMeHHO 3TH OOCTOSATENHCTBA OMPEICIISIIOT BBICOKHI
UHTEPEC K JaHHOU XUPYPru4eCcKON METOJUKE.

HUcTopuyeckne acnekTbl

[Tpumenenne TyOYJISAPHBIX JIOXaHOYHBIX JIOCKY-
TOB HAa4yaJIOCh BO BTOPOH IMOJIOBUHE MPOILIOTO CTOJIE-
tus. Culp Q.S. u de Weerd J.H. B 1951 roay onwucanu
CHHPAJICBUAHBIA JIOCKYT, KOTOPBIH pa3BOpaunBaETCS
BHHU3 U TNPHIIMBAETCS K MPOJOJIHFHO PAacCCUCHHOMY B
BEpXHEH TpeTu MoueTouHUKY [1]. CxonHy10 oniepanuo
B 1953 roay npemmoxxunu Scardino P.L. u Prince C.L.
[2]. Ux momn¢pukamus orTimdanach (OpPMHPOBAHHEM
BEPTHKAJIBHOTO WM MPSIMOTO JIOCKyTa JioxaHku. Oba
XMPYPTrHYECKNX BMEIIATENbCTBA HCIIOIB3YIOT aHAJIO-
TMYHBIA PUHIMIT U (AKTUUECKH TPENICTABIAIOT CO00H
BapuaHT pacmmpsromed miactTukd JIMC u BepxHei
TPETH MOYETOYHHKA C IIOMOIIBIO JIOCKYTa JIOXaHKH [3-
6]. OCHOBHBIM OTJINYMEM ITUX METOMK SIBJISIETCS BO3-
MOYKHOCTB CO3/IaHus1 OoJee JJIMHHOTO JIOCKYTa IPH HC-
noip3oBannu onepannu Culp de Weerd. Opnaxo,
TJIaBHOM MPOOIIEMOI TAKOTO XUPYPTrHYECKOTO ITOIX0/1a
SIBIISIFOTCSI OCTAIOIIMecsl pyOLlOBbIE TKaHU B 30HE pe-
KOHCTpYKIMH, Tak kKak JIMC u BepxHssS TpeTh MOYe-
TOYHHMKA HE HMCCEKAIOTCS, a MPOWU3BOIUTCS JIMIIb HX
MpOJI0JIbHOE paccedyeHue. [loaTomy B panbHeHIIeM
JIOCKYTHBIE METOJUKH YPETEPOIUIACTUKHU IPETEepIIen
CYIIECTBEHHBIC M3MEHEHNUS 32 CUET PaJUKaIbHOTO UC-
CEYEHHs YYacTKOB pyOIIOBOM TKaHU U (OPMHUPOBAHUS
TyOYJISIPHBIX JIOCKYTOB JloXaHKu. HanGonee nmoxpoOHO
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9TOT BapHaHT BBIIOJIHEHHS TyOYJIAPHOI INIACTHKH I10-
4yeuyHoit joxanku 0wt onucan Kyuepa f. [7]. dust dop-
MHUPOBaHUsI TYOYJISIPHOTO JIOCKYTa aBTOP PEKOMEHJIO-
BaJI TIepeceueHre JIOXaHKU CBEpXY BHU3 Ha Y4 ee LIH-
pUHBL ¢  TOCHeAyIOIIeH  TyOyssIpusamued  u
OTBOpaYMBaHUEM BHH3.

B Hacrosiee Bpemst mogpoOHO HE M3yUYEeHBI pas-
JIMYHBIE CTI0COOBI JOPMHUPOBAHHS JIOXAHOYHBIX JIOCKY-
TOB U €I1I¢ HE ONHMCAHbI 0COOCHHOCTH MX BBIKPAWBAHMUS
B PA3IMYHBIX KIMHUYECKUX CUTYalUsX.

TexHuueckue 0CO0EHHOCTH TYOYJSIpHOIl MJia-
CTHKH JIOXaHKH

OO IPUHINIT PEKOHCTPYKITUH BEPXHUX MOYe-
BBIX NyTeH ¢ MOMOIIBIO TyOYJIAPHOH IIACTHKH JIO-
XaHKHM BKJIIOYaeT TepPMETHYHOE YIIMBAHUE PaHbI JIO-
XaHKH I10CJIE PE3EKIHHU JIOXaHOYHO-MOYETOYHHKOBOTO
CerMEHTa W BEpXHEH TpeTH MOYETOYHHKA, MaKCH-
MaJILHO TIOJIHYIO MOOMIJIN3AIIMIO JIOXaHKH U BBIKpanBa-
HUE MPSIMOYTOJIBHOTO JIOXaHOYHOTO JIOCKYTA C €ro I10-

clefyroleid poTalueii BHU3 U TyOysipu3arnueii. [nas-
HBIMH YCJIOBHSIMH YCIIEIIHOTO BBINOJHEHUS JAHHBIX
orepanui SABISIOTCS OOJbIIIE Pa3Mephl TIOUEUHOH JI0-
XaHKH, a TaKXkKe ee IKCTPapeHAIbHOE PacIojiOKEeHHe.
Cuwnraercsi, 4TO IIMPHHA JIOCKYTA A0JIKHA OBITH HE Me-
Hee 2 CM.

MOXHO BBLICIUTH TPU OCHOBHBIX BapuaHTa (Gop-
MHUPOBaHHS JIOXaHOYHOTO JIOCKYTa:

- BBIKpAaUBaHUE IPSIMOYTOJIBHOTO JIOCKYTa, Kak
npu onepanusix Culp de Weerd mim Scardino Prince;

- TIOTIEPEYHOE MePEeceyeHne JOXaHKH;

- IepeceyeHue JIOXaHKH CBepXy BHH3 o Kyuepa.

BrilkpanBaHue IPSMOYTONBHOTO JIOCKYTa MpeN-
CTaBJsIeT cOO0M HanboIee PeaKyIO ONIHUI0 TyOyJIoIIa-
cTuKH JtoxaHku. CHopMUpOBaTh JUIMHHBIN U HIUPOKUN
JIOCKYT C IOMOIIBIO 3TOH TEXHHKH YHAeTCs TONBKO Y
MAIMEHTOB C OYEHb OOJIBIION JIOXaHKOH IMpU OTCYT-
CTBHH TSDKEIBIX PyOIOBBIX W BOCHAJIHMTEIBHBIX M3Me-
HeHwii B ee cterke (Puc 1).

vkzB kzdzw tc dzOW
dL fjtej Hdzj 2

tdm 1.

VY GONBHBIX, MEPEHECUINX PaHEe HECKOJBKO XH-
PYPTrHUUYECKHX BMEIIATEIBCTB HA JIOXaHOYHO-MOYETOY-
HUKOBOM CETMEHTE, C HaJMYHEM BBIPRKECHHOTO IIe-
puHEe(dpUTa U NETYHKYJINTA, a TAKKE MPEIBApUTEIHHO
YCTaHOBJICHHOW HE(POCTOMbI, CO3aTh JJTHHHBIHN JIOC-
KyT mupuHOi 2,0 cM KpaitHe 3aTpymHuUTENbHO. JloC-
KyTbl MEHbBIIEH IUPUHBI CIOKHO TyOyIISIpU3NPOBATH.

s 7 O dzts | dzO W

f dzOMmisd ¢ ©
gdzd L OH dzj ?
HyxHO TakXe y4MTBIBaTh OJJHO OU€Hb Ba)KHOE yCIIO-
BHE: YE€M MEHbIIE IIUPUHA JOCKYyTa, TeM OellHee ero
KpOBOCHa0XXEHHE U XYK€ OTJaJIeHHbIC (DYHKIIHOHAIb-
HbIe pe3ynbTaThl. [109TOMy C Hallel TOUKU 3peHHs BbI-
KpauBaHHE NPSIMOYTOJIBHOTO JIOCKYTa 1eJIeCo00pa3HO
UCTIONB30BATh IIPH HETIPOTSKEHHBIX CTPUKTYPAX BEPX-
HEW TpEeTH MOYETOYHMKA B BAapHAHTE PACLIMPSIOIICH
mnactuku (Puc 2).

LO Mudl ftew Bt
flsj e d czts? OdzS .
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tdfp 2. tOfmhdeweh ow

dzjBsd hizs

Cpenu MpeuMyIIecTB MPSMOYTOJIBHOTO JIOCKYTa
HEOOXO0JMMO OTMETHTh, YTO B 30HY JIOCKyTa HE TOIa-
JlaeT TIEPEeCEYCHHBIH JIOXaHOYHO-MOUYETOUYHUKOBBII
CETrMEHT, JIOCKYT MOCJIe OTBOPAaYUBaHUs U TyOyspH3a-
UM UMEET UJIEaTbHO NPaBIIbHYIO (JOPMY U HE COMPO-
BOXAETCsl KAaKUMHU-JIMOO0 meperndamu u jaedopmarim-
SIMU.

[NomepedHoe mnepecedeHHe JOXaHKH C €€ Mpo-
JIOJIbHBIM yITHBAHHEM — HauOoJiee JEerKuid U HaIexK-
HBI BapuaHT TyOymsapHOW pexoHcTpykiwmu (Puc 3).

§f ZOMISdC O dzj skBkdv tdL s5o Odzde’ o5 1 to

H dzd dzlz .

['maBHBI NO3UTHBHBIA MOMEHT JAaHHOM omepanuu —
(hopMHpOBaHHUE ITUPOKOTO JIOCKYTA C XOPOLIUM KPOBO-
cHaOxenneM. OTHAKO, 3Ta METOIUKA KaK MPaBUJIO HE
MTO3BOJISIET CO3/1aTh JIOCKYTHI OONBIION JJIMHEL, YTO Ce-
PbE3HO OrpaHUYMBAET €€ IIHPOKOE MPUMEHEHHE.
Hy>xHO Takke MPUHATH BO BHUMaHHE, YTO B 30HY JIOC-
KyTa MOMaJlaeT NepeceYeHHbIN U YIIUTHIA TOXaHOYHO-
MOYETOYHHKOBBIM CErMEHT.

tdfp 3.

®DopMHpOBaHUE TOCKYTa JOXAHKU IyTEM ee Iepe-
CEUCHHUS CBEPXY BHHU3 1O MeToauke Kydepa siBisiercst
HauboJiee YacTo HCIIOJIb3yEeMbIM BapHaHTOM TYOyJIsip-
HOM JIOXaHOYHOH peKOHCTpYKIHH (puc 4). 910 00BsIc-
HSETCS] BO3MOXKHOCTBIO CO3/1aHUs JIOCKYTOB JIOCTAaTOY-
HOM JUTMHBI ¥ IIMPHHBI JAXKE B YCIOBHUSX TSDKEIBIX PYO-
LOBBIX WJIM BOCHAJIMTENbHBIX M3MEHEHHMH B 00JIaCTH
JI0XaHOYHO-MOYETOYHUKOBOT'O CETMEHTA MJIM BEpXHEH
TPETH MOYETOYHUKA. Y HAILMEHTOB ¢ OOJIBIIOI U BHE-
MOYEYHOU JIOXaHKOHM, KOTOPHIE MEPEHECIH HECKOIbKO
Hea(peKTHBHBIX oOmepanuii Ha IMpeIBapUTEIbHOM
JTare, Takasg METOJWKa C HaIlleH TOYKH 3pEHHs SIBIIS-
eTcsl HanboJee ONTUMANIbHOI. MBI apryMeHTHpYeM 3TO

ANSted@3d tets o

Oded

TEM, YTO PyOLIOBBIE M BOCTIAIUTEIbHBIC N3MEHEHUSI JIO-
XaHKH JIOKATU3YIOTCS TPEUMYIIECTBEHHO B 30HE JIOXa-
HOYHO-MOYETOYHHKOBOTO cerMeHTa. B Oojiee BRICOKMX
OTJETIax JIOXaHKH, B YaCTHOCTH, B 30HE KOHTAKTa C OC-
HOBHBIMM IIOYEYHBIMU COCYJaMM €€ TKaHU Kak Ipa-
BWIO He n3MeHeHsl. [loaTomy B pesynbrare TyOyIsip-
HOM IUIACTUKH JIOXaHOYHOIO JIOCKYTa aHacTOMO3
HAKJIabIBACTCSI MEXIY MOYETOUYHMKOM U 340POBBIMU
TKaHsIMU BEpXHell 10JIOBUHBI JIOXAHKH, a HE MEXKy MO-
YETOYHUKOM U U3MEHEHHBIMU TKaHSIMHU, PACIIOJIOKEH-
HBIMH OKOJIO JJOXaHOYHO-MOYETOYHHKOBOIO CETMEHTA.

EsMCklsO fklsjd o jtj ydkses
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t dim sed3d tetso Odzd J

OJIHaKO JaHHBIC OII€paliu UMCIOT ONIPEACTICHHBIC
HCIOCTAaTKH. O}IHI/IM M3 CaMbIX Ba’XHBIX BOIIPOCOB MpHU
HCTIONB30BaHUH TaKUX TYyOYJSApHBIX JIOCKYTOB SIBJIS-
eTcsl a/IeKBaTHOCTh MX KPOBOCHA0KEHHs, OCOOCHHO B
YCIIOBUSIX JUTUTENIFHO CYIIECTBYIOIIETO THIPOHE(ppOo3a.
PaccmaTpuBast Bopoc KpoBOCHaO0KEHHS JIOXaHOYHBIX
JIOCKYTOB, HEOOXOAMMO YYWTHIBATh [[BA OCHOBHBIX
(hakTOpa, BAMAIOMNX HA 3TOT Mapamerp. Bo-mepBrIx, B
OCHOBAHHME JIOCKYTa MONaNaeT 30Ha MEPECEUEHHOrO U
YIIATOTO JIOXaHOYHO-MOYETOYHUKOBOTO CETMEHTA.
ITosTomy MBI pekomenayeM mepecekats JIMC Himke
JIOXaHKH 7151 MAaKCUMAJIbHOTO COXPaHEHHS €€ LIeTI0CT-
HOCTH.

BO-BTOpI:-IX, JJIA TIOJTYYCHUSA JIOCKYTa MaKCUMallb-
HOM JIUTMHBI TIepecedeHHe JIOXaHKH HeoOXO0AUMO Tpo-
BOJUTh MaKCUMaJbHO Hu3ko. Ilpu 3TOM B morose 3a
JUIMHOW JIOCKYTa XUPYPT PUCKYET CTOJIKHYTHCS C IPO-
65eMOi y3KOTr0 OCHOBAHUSI JIOCKYTa M C €ro IJIOXHUM
KpoBOCHaO)KeHHEM B janpHelmieM. TakuM oOpasom,
MIMPHUHA OCHOBAHUSI JIOCKYTa SIBIISIETCS] Hanbosee Bax-
HbIM TEXHHYECKUM acIEKTOM JaHHOH omnepanuu. Ky-
yepa Sl. peKOMEHAYET MepeceKkaTh JIOXaHKy Ha 74 ee
mupuHbl. C HaeH TOYKU 3pEHUS PACCTOSIHUE MEKIY
HIDKHUM KpaeM JIOXaHKH U KpaeM ee pa3pesa JIOJKHO
cocraBiaThk He MeHee 7 MM (Puc 4). Hy)xHo yauThIBaTh,
YTO HWKHUH Kpall pa3pesa JIOXaHKH IPEICTABIIAET CO-
0011 camyI0 y3KYI0 4acTh TyOYJISIpH30BaHHOI'O JIOCKYTA.
IToaToMy mpu paccTOSIHUM MEXJY HUKHUM Kpaem JIo-
XaHKW U KpaeM ee pa3pe3a 5 MM 001asi IupHHa JIoc-
KyTa Oyner coctaBisaTh Beero jmmb 10 mm. IIpu pu-
THJIHBIX CTEHKax JIOXaHKH 3Ty 30HY OyJeT OYeHb
CJIO’KHO TEPMETHYHO YIINTH BO BpeMs TyOyIsipr3anuu
JIOCKYTa, YTO HEMHUHYEMO MIPUBEJET K €r0 CYKEHHIO B
JTaHHOM TOYKe. MBI IOJDKHBI TIOMHUTH O TOM, YTO B OC-
HOBAaHUM JIOCKYTa MPUCYTCTBYET 30HA NEPECCUCHUA U
YIIMBaHUS JIOXaHOYHO-MOYETOYHHUKOBOTO CErMEHTAa,
YTO TaK)Ke BIMAET HAa yPOBEHb KPOBOCHA0KEHMS JIOXA-
HOYHON TKaHU. CyIIeCTBYET eIl OJMH MPOOIEMHBIN
(hakTOp, KOTOPBI HEOOXOJAMMO YYHTHIBATH NPH BBI-
INOJTHCHHUH Ty6yﬂOHﬂaCTI/IKI/I JIOXaHKHW — HAaTsXKCHUC

sMCklsO ki §4twiMmiud dd?

JIOCKyTa BO BpeMsI HaJIO)KEHHUSI aHaCTOMO3a C MOYETOY-
HHUKOM B CJIy4ae MPOTSHKEHHBIX YPETEPaIbHBIX CTPUK-
Typ. IIpu poranuu n0cKyTa BHM3 MOKET BO3HHMKAaTh
roppupoBaHue U Ieperud JOXaHOYHOW TKaHH, 4YTO B
CBOIO OY€pe/Ib MOXKET MMPUBECTHU K HAPYIIEHUIO €€ TPO-
¢buku.

Bce BrlmenepedncieHHOE AEMOHCTPHPYET, YTO
PEKOHCTPYKIHS BEPXHEH TPETH MOYETOYHHKA C ITOMO-
IBI0 TYOYJNSPHOW TUIACTUKH JIOXaHKH OTHOCHTCS K
TEXHHUYECKH CIIOKHBIM XHPYPTHYECKUM BMEIIATEIb-
CTBaM, €€ pe3yJbTaTbl BO MHOTOM 3aBHCST OT OIbITa
UM CyOBEKTHUBHBIX MPEANOYTEHUH XHpypra, a cama
omepanus TpeOyeT MOJCpHHU3AIMNU C CO3JAaHHEM YHH-
(ULIMPOBaHHOTO BapHaHTa XUPYPriHYECKOM TEXHUKH e
BhInosHeHust. C 3TOMH 1eIbI0 MBI pa3padoTaal OpUIH-
HAJIbHYI0 MOJM(UKAIMIO JIOXaHOYHOW TyOyIormia-
CTHKH, KOTOpas 3aKiroyaercs B (hOPMHPOBAHUH JIOC-
KyTa ONTUMAJIbHOMN JJTMHBI M IIMPHUHBI 33 CYET €r0 MHO-
’KECTBEHHBIX IIOTIEPEUHBIX HaJJPE30B.

IToce MakCMMaJIBHO TOJIHOM MOOWMIM3AIMU JIO-
XaHKH ITPOU3BOANTCS TIEPECCUCHNE MOYETOUHHUKA Yy Th
ke JIMC. Pana ioxaHKu B 3TOM 30HE YIINBaeTCS HE-
CKOJIbKIMH OOBMBHBIMU BHKPHJIOBBIMH InBamH. Ilo-
YCYHBIC COCYIbI C TOMOLIBIO BACKYJIAPHBIX IMTOJABEMHU-
KOB CMEIIAIoTcsl BBepx. Jlamee mpoOM3BOIUTCS IPO-
JIONIbHOE IIepeceueHe JIOXaHKH II0 HaIpPaBICHUIO
CBEpXy BHM3. BepXH:sist 4acTh JIOCKyTa UMEET IUPUHY
He meHee 10 mm. HxHui kpail pa3pe3a T0XaHKH Haxo-
JIUTCSL Ha PaccTOsSHUM 7-10 MM OT HIDKHEro Kpas Jio-
xaHku. [Ipy 3TOM mHpHHA OCHOBAHMS JIOCKYTa COCTAB-
aser 14-20 mm. JlockyT oTBOpauuBaeTcs BHH3. [u-
CTaJbHASI YacTh JIOCKYTa 3aXBATBIBACTCS MMHIIETOM U
HaTsTHBaeTca. HoxxHMIIaMu ipon3BoasITCs 2 Wi 3 He-
IITyOOKMX MOMEPEYHBIX HaApesa ¢ KaKIOH CTOPOHBI
JIOCKyTa C HUHTEPBAIOM 5-7 MM (B 3aBUCHMOCTH OT
JUINHBI JIOCKYTa) ¥ OTCTYIISI HA 5 MM OT €r0 OCHOBaHHMS
(Puc 5). lanee mpoaoipHO yIIMBaeTCs JIOXaHKA, TyOy-
JSpU3yeTcs CPOPMUPOBAHHBIN JIOCKYT M HAKIIaIbIBa-
€TCsl aHaCTOMO3 C MOYETOYHHKOM Ha cTeHTe. B ciydae
HaJIMYWA HATS)KCHHUA B 30HC aHACTOMO3a BBIIIOJIHACTCA
MOOMIIM3aLHS TOYKH.
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tdfm 5.

Hannas MoauduKamus JOXaHOYHOW TyOyIoruia-
CTHKM TIO3BOJISIET CO3/aTh JIOCKYT ONTHMAJIbHOM
JUIMHBI ¥ IIUPHHBI 32 CYET IePBOHAYATIBHOTO BBIKpaH-
BaHUSI MaKCUMAJIbHO IIMPOKOTO JIOCKYTa C €ro Mocie-
JQYIOIIUM (OPMHUPOBAaHHEM 32 CUET MHOKECTBEHHBIX
MoTIepeYHBIX HaJlpe30B. [Ipu 3ToM coxpaHseTcs HIMpo-
KO€ OCHOBAHUE JIOCKYTa, a €r0 yUIMHEHHE IIPOUCXOAUT
3a CUeT HE3HAUUTEJILHOTO YMEHBIIEHUS IIUPHUHBI Ha
HECKOJIBKUX y4yacTKax. Takas Xupypruueckasi TEXHUKa
TO3BOJISIET YBEJIMYMUTh ANUHY JiockyTa Ha 1.0-2,0 cm.
I'maBHOE MpenMyIIecTBO HamIeH MOAN(MUKAIUHI MBI BH-
JVM B BO3MOXKHOCTH JO3UPOBAHHOTO BIIMSHUS HA T€0-
METPHUYECKHE MapaMeTpsl JIOCKyTa 0e3 yMEHBIICHHUS
[IMPHUHBI €TO OCHOBAHMSI.

3axkinoyenne

[TnacTrka MOYETOUHHMKA TYOYyJISIPU30BAHHBIM JIO-
XaHOYHBIM JIOCKYTOM SIBJSIETCS PEIKOM M HeIocTa-
TOYHO U3yUYEHHOH OMIuel ypeTepanbHOi peKOHCTPYK-
nud. [lanHas onepanusi TpeOyeT MOJEPHHU3ALUH C CO-
3/1aHUEM YHU(PHUINPOBAHHOTO BapHaHTa
XUPYpPrUYeCKOM TEXHUKU €€ BblmoiaHeHus. [Ipemo-
JKeHHast MOJIU(UKAIMS JTOXaHOYHOU TyOyJIOIUTaCTHKU
MO3BOJISET CO3JATh JOCKYT ONTHUMAIbHOM IIHHBI U IITH-
PHHBI 32 CUET NEPBOHAYAIBHOTO BHIKPAUBAHUS MAKCH-
MaJIHO IIMPOKOTO JIOCKYTa C €T0 MOCIEAYIOMIM (Gop-
MHPOBAaHHEM 3a CUET MHOKECTBEHHBIX MONEPEUHBIX
HAaJIpe30B.
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AHHOTALIUA

B cratre MMpeACTaBJICHBI 3(1)(1)6KTI/IBHOCTB HpOBOI[I/IMOfl BaKHI/IHOHpO(I)I/IJ'IaKTI/IKI/I BUPYCHOI'O reratura «B» B
PeCHy6J'II/IK6 KaBaXCTaH, CHUIKXCHHC YPOBHSA 3a00JIEBAEMOCTH BUPYCHBIM I'€lIaTUTOM, MHBAJIMTHOCTH OT BUPYCHOT'O
rerlaTura Ha (1)OHG BaKIIMHAITUH.

ABSTRACT

In article presented effectiveness of conducted vaccine prevention of viral hepatitis “B” in Republic of Ka-

zakhstan, decreasing of level of morbidity by viral hepatitis, disability because of viral hepatitis against the back-

d3d H
OC kzh
Ededo jtemdlsjls ¢ ¢

ground of vaccination.

KaroueBbie ci10Ba: ”MMyHONPO(GUIIAKTHKA, BAKIIUHA, TETIATHT.

Keywords: immune prevention, vaccine, hepatitis.

BupycHbslii renatut B - oHa 13 caMbIX CEphE3HBIX
npoOJieM 37paBOOXpaHEHHs BO BCEM MHUpE B CBSI3U C
HENpEephIBHO yBEJIMYHBAlIOIIeics 3a00J1eBaeMOCTHIO,
HETaTUBHBIM BIMSHUSAM Ha COCTOSTHHE 3[0POBbS H TPY-
JIoCITocoOHOCTh UenoBeka [1,2,3].

Hus onpenenerns 3)(HEeKTHBHOCTH UMMYHOIIPO-
(DMITAKTHUKA U Iy TEeH MTOBBIICHUS 3 (HEKTHUBHOCTH TIPO-
¢mmaktukn BupycHoro rematuta B (I'B) Hamu mpose-
JICHO PETPOCIEKTHBHOE HCCIIEJOBaHHUE 3a00JIeBaeMO-
CTU BHUPYCHBIM TIemnatuToM B kak y nered, Tak u
COBOKYITHOTO HaceneHus 3a 10 jeT 10 BakIMHAIIMUA U
10 netr Ha QoHe BaKIMHAIMY, IPOBEIEHA OI[CHKA KO-
HOMHUECKOH 3(PPEKTHBHOCTH UMMYHONPO(DHUIAKTUKI
BupycHoro I'B B Pecniyonmuke Kazaxcran (PK), noa-
CUMTAHBI CIIydad HpPEAOTBPAIICHHUS 3a00JI€BaEMOCTH
JMaHHOW WH(QEKIHeH 3a KaKABIH TOX BaKIMHAIWH,
YHCIIO TOCITUTAIN3NPOBAHHBIX JeTei ¢ BupycHbIM [ B B
MEpPHOA 10 BaKIMHALMK 1 Ha (hoHe BakuuHaiuu. I1po-
BE/ICHO MCCIIEJOBAaHNE TOCITUTAIBHOCTH JETEH ¢ BUpyC-
HBIMH T€HNAaTUTaMH B CTallMOHAp: OCTPHIM BUPYCHBIM
rernatutoM B (OI'B), XpoHHUECKHUM BUPYCHBIM T€laTh-
oM (XI'B) 3a 3 roza 10 BakIMHAIIMH U 3 roja Ha GoHE
BakuuHaMu BupycHoro ['B. M3ydeHbl oTnaneHHbIe
MOCTEICTBHSI BUPYCHOrO renartura B: BmepBele ycra-
HOBJICHHAsl MHBAJIUIHOCTD Yy J€Tel C XpPOHUYECKUM Te-
narutoM (XI'), muppozom mneuenn (LIT); 3aboseBae-
MOCTb 3JI0Ka4ECTBEHHBIM HOBOOOPa30BaHUEM IICUCHH,
CMEPTHOCTH OT HOBOOOpazoBaHus reueHH. [IpoBeieHo
COIIOJIOTHYECKOE UCCIIEIOBAHNE 110 H3YUEHHIO HMMY-
HOTpOo(hMIaKTUKN BUpycHOTO ['B cpean MeIuImHCKIX
pabOTHUKOB, pOTUTENCH, OEPEMEHHBIX U POAMIHHHLL B
TOPOJCKUX M PECITyOIMKAaHCKUX MEIWLUHCKUX Ydpe-
JKJIeHHs IT. AcraHa, AJIMaThl.

Jlo Havana BaKIMHALMK HOBOPOXK/ICHHBIX IIPOTUB
I'B, cpeiHeMHOTOJIETHHIH TTOKa3aTelb 3a001eBaeMOCTH

renatutoM B cocraBun 26,8 Ha 100 ThIC. HaceneHUs.
VYnenoHblil Bec rematutra B cpemu gerell cocTaBumi
25,9%. PacpoctpaneHHocTs BupycHoro I'B mo peru-
OHaM pecnyOiukn Obuta HepaBHOMepHa. Hambomee
BBICOKas 3200JIEBaEMOCTh B TEUCHNE MHOTHX JIET OTME-
ganach B T. AnMartsl, rae oHa B 1,5 - 3,0 pa3a npeBoc-
xozmia 3a00J1eBaeMOCTh TIO pecIyOInKe.

Bupycueiii I'B neMoHCTpupyeT TeppUTOpUaib-
HYI0 HEPaBHOMEPHOCTb PacCHpOCTPAaHEHUs M HecTa-
OMJIBHOCTBH AMHAMUKH 3aboneBaemoctH 10 2000 roza.
OCHOBHBIE U3MEHEHUS B CTPYKTYpe U AWHAMHKE IIH-
JIEMHUECKOTO Ipoliecca, Kak MoKa3aly HallK UCCIIe0-
BaHMs, OBUTH COLIMAILHO AETEPMUHUPOBAHBI, T.€. 00y-
CJIOBJICHBI M3MEHEHUEM B CTPYKTYpE MyTel nepeaadm.
Tak, B rmepuoj 10 BaKIMHAILIMA OCHOBHAsI JIOJSI 3apa-
JKEeHHBIX OBbIIa CBSI3aHA C WHBA3WBHBIMHU JIeueOHO-/1na-
THOCTHYECKHMH MAaHHITYJISIIUSMH.

JocToBepHOE CHIDKEHHE MTOKa3aTesei 3adoneBae-
Moctu octpsiM ['B B mepuoz ¢ 2000 mo 2007 rox cpenn
JIETEH M B3POCIIBIX CBUIETEIBCTBYET 00 3MUAEMHOIIO-
rH4eckoil  3((PEKTUBHOCTH MPOTUBOIIHICMUYECKIX
MEpOIPUSITHH, BKIIOYAIOMINX MHPOPMAIIMOHHO 00pa-
30BaTeNbHYIO pa0oTy U MPOBE/ICHUE BaKIIMHALIUH TPO-
TUB TON HHPEKIUH.

[TpoBeneHne BakuMHALMK NPOTHB remnatura B Bo
MHOTHX pETHOHAaX CONPOBOXKAAIOCH JIOCTOBEPHBIM
CHIDKCHHEM IT0Ka3aTelsi 3a00JeBaeMOCTH BHUPYCHOTO
I'B, omHako B HEKOTOPBIX PErMOHAX PETHUCTPUPOBaA-
JHUCh CIyYal BUPYCHBIX TEMaTHTOB, YTO BO3MOXKHO,
00yCIIOBIICHO HAJTMYUEM BHPYCHBIX rematutoB C u D.

AKTHBHOCTB 3MUAEMHUYECKOTO TPOIEcca BHPYC-
Horo I'B y mereii B pa3ubix pernonax Kasaxcrana paz-
nnyHa. B 2007 rony Ha ¢oHe MMMYyHONPOGHIAKTHKA
HE 3aperucCTpUpOBaHbl ciaydyau BupycHoro I'B y nerei
B 6 pernonax pecnyOnuku. Hike pecmyOarMKaHCKOro
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MOKa3aTelsl perucTpupyercsa 3a0ojaeBaeMocTb B 4 pe-
THOHaX. BrImie pecmyOnuKaHCKOrO TMOKasaTelss OCTa-
eTcst 3a00J1eBaeMOCTb ellle B 6 pernoHax peciryOIIuKH.

CpaBHHTENBHBIN aHATH3 3a00JIEBAEMOCTH BUPYC-
HeIM I'B B meTckoif momyssiuu 10 U MOCJIe BaKI[MHA-
LUH NO0Ka3al, 4yTo B 1997 rony KoIM4ecTBO CIy4aeB BU-
pycHoro I'B o PK B uenom cocraBuio 1313 co 3Hauu-
TENbHBIM CHIDKEHHEM perucrpauuud BupycHoro I'B
rnocJie BakMHauuu — Beero 18 cimyyaes B 2007 rony. B
TTOCTIEAYIOMAE TOABI HE 3aperHCTPHUPOBAHBI CIy4an
pupycHoro ['B y mereit B 4 permoHax peciryOnuKw,
3/IeChCO cpeaHuM mokasatenem 7,5 Ha 100 THIC. meT-
ckoro HaceneHus B 1997 rogycHMXEHBI 10 HYJIS.

Takum 00pazom, NpoBeieHNE BaKIMHONPOdUIIaK-
tuku B PK cpenn netckoro HaceieHHs XapakTepU3y-
€TCsl JOCTHXKEHUEM JJOCTOBEPHOM IIOJIOKUTEIBHOMN 1~
HaMUKU — CHW)KEHHEM H/WIIM OTCYTCTBHEM B HEKOTO-
peIX peruoHax ciayudaeB BupycHoro I'B. Cpeau
COBOKYITHOTO HACENEHUS BBICOKUI U BBILIE CPEIHETO
ypoBeHb 3ab0oneBaeMocTH BHpycHOro I'B ormeuancs
TIOYTH B 2 pa3a Jaie, YeM B IETCKOU MOIyIISIuH (B 6
" 4 perioHaX COOTBETCTBEHHO).

YCcTaHOBIEHO JOCTOBEPHOE CHIKEHUE THHAMUKHI
3aboneBaemoctr B Peciyonuke KasaxcTan BHpYCHBIM

3

I'B, cBsi3aHHBIX C MPOBEACHHWEM BCEOOIEH BaKIMHA-
LU, TPOTHUBOSMUAEMHUIECKUX MEPONPUATHH H HC-
M0JIb30BaHUEM BBICOKOA((EKTHUBHBIX BAaKIWH KaK Yy
nereit (10 0,48), Tak 1 y COBOKYITHOTO HacelieHus (70
5,46).

AHanu3upys 1o rojaM BIEpPBbIE B3STHIX HA UHBA-
suaHocTs no npuunHe XIT LTI, MoxHO cka3zarb, 4TO
OHM OCTAIOTCS €Ille Ha JOCTaTOYHO BBICOKOM YPOBHE U
HE UMEIOT 0ocoboii nuHamukh. Torma xak 3aboieBae-
MOCTh XpOHUYECKAMH TENAaTUTAMH Y IeTeH CHU3MWIACh
¢2,482004 rony o 0,7 ma 100 ThIC. IETCKOrO Haceme-
Hus B 2007 roxy (pucyHOK 1).

Brenennas B 2004r B pecryOimke o0s3aTebHAs
peructpanus 1 oT4eTHOCTh 0 XI'B, HHBAIMIHOCTH 1O
npuuyuHe XI', LI nonoaHunIM BO3MOXHOCTh OLIEHKH
SMHIEMHUOJIOTHYECKOH cuTyaru. Hamu Obu1 poBeaeH
TaK)K€ CPaBHUTENBHBIN aHAINU3 PaCIPOCTPAHEHHOCTH
XI'B cpenu cenbckoro Hacenenus PK 3a nepuoz ¢ 2004
1o 2007 rozpl. Y CTaHOBIEHO, YTO TI0 BCEH pecyOinke
B 2004 romy mokazaTens 3a00JIeBaeMOCTH OBLT B TIpe-
nmemax 1,97 ma 100 TBIC. CeTbCKOTOHACETICHHS C THHA-
MHUYECKUM NOBbIIIEHHEM TToka3aTest B 2006 rogy — 1o
2,01 u B 2007 roxy — mo 2,12 na 100 ThIC. ceabCKOTO
HaceNeHuA. UTO CBUAETENBCTBOBAJIIO O HEOIAT OOy -
HOM IOJIOKEHUH B CEIBCKUX peruoHax mno XI'B.
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BrisiBiena BbICOKas 4YacToTa 3a00JeBaeMOCTH
xpoHuueckruMu popmamu Bupycroro I'B B PK B o6mieit
MOMYJISIIUK TI0 CPAaBHEHMIO C JAETCKOM MOMyJisiuel B
6onee gem B 10 pa3 Bemme. Takast jke TCHICHIUS 4Ya-
CTOTHI 3200JIEBAEMOCTH XPOHHYECKUMH (HOpMaMH BH-
pycuoro I'B mpocrnexuBaercs cpeau cenbekoro (2,02
npotus 0,26;) u ropoackoro Hacenenus (2,01 mpoTus
0,07) na 100 ThIC. COOTBETCTBYIOIIETO KOHTUHTECHTA.

Taxum o6pazom, yaensHbI Bec XI'B B cenbckoit
mectHocTH PK mpeobianaer mo cpaBHeHHIO ¢ oO1Iei
MOy JISAIUEH.

VYcraHoBIeHa MpsMas KOppEJsIIMOHHAs CBSI3b B
CHIDKEeHHUH 3a001eBaeMoCcTH BUpYCHBIM [ B 1 ero otna-
JICHHBIMHM TIOCIIE/ICTBHSMH. BEIsBIICHA TEHIEHINS CHU-
>keHus nokazateneit XI'B, paka neueHu, ycTaHOBIIEH-
HOM BIIEpBBIE M1 CMEPTHOCTH OT paKa Ne4eHU. TaK, CHU-
JKEHBI BIIEPBBIC YCTAHOBJICHHBIN pak neyenu ¢ 4,7 % B
1997r mo 3,05% B 2007r. CHIXEHa CMEPTHOCTH OT
paka niedenu ¢ 5,9 B 2003t no 4,8 va 100 THIC. Haceme-
Hus B 2007T., yCcTaHOBIIEHA TpsMasi KOPPEIALUOHHAS

MHBanNnmMpHOCTHDb

L, 1

mi d HjlsMSOw ddzo Odzd H dats fiyls

M1,
CBSI3b MEX]ly CHIDKEHHEM 3a00JIEeBAEMOCTH BUPYCHOTO
I'B u cHmxenneM paka nedenu — =0,732 (p<0,001).

CHkeHne nokasaTenst 3a00JIeBaeMOCTH B 3aBH-
CUMOCTH OT PErHMOHAIBHBIX OCOOEHHOCTEH BEIM4nMH
3TOTO TOKA3aTelsl MOXKET CIY>)KUTh 000CHOBAaHHEM I1e-
PEOPUCHTANHN PECYPCHBIX BO3MOXKHOCTEH MPOQHIAK-
TUYECKOH CITyKOBI.

Pe3rome: Panee BoIsIBICHNE OONBHBIX TEMATUTOM
U BaKIIMHAIIUsA SIBJISKOTCA Ha CGFO}]HHLHHI/H\/’I JCHBb OC-
HOBHBIMU METOJJaMU TPEAOTBPALICHUA dDITUACMUU
3TOTrO onacHoro 3adonesanus B PK.

Baknunarus - 3to camoe 3¢ (heKTUBHOE U IKOHO-
MHYECKH BBITOJIHOE CPEACTBO 3aIIUTHI POTHB HHPEK-
LMOHHBIX OOJIe3HEH, N3BECTHOE COBPEMEHHOW MEIH-
nuHe. Baknunanms npotus renarura B addexrrBHas
Mepa 3allMThl OT BUpyca renatura B [4,5].

3a BpeMs MPaKTUYECKOTO IMPHUMEHEHHUS BaKIIMHbI
npoTuB BUpycHoro I'B ¢ peanuzauueii nporpaMm Bak-
IUHOTIPO(UIAKTHKY B Hamrelt PecryOnmke Obuté 1o-
CTHTHYTHI OOJIBIIIIE yCIIEXH B OOpBOE ¢ 3TOM HH(EKIHEH.
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AHHOTALUA

Lenpio uccnenoBanus SBUIOCH CpaBHEHHE (PPEKTHBHOCTH PA3NWYHBIX BAPHAHTOB KOHCYJIBTUPOBAHHS B
YIAJIEHHOM JIOCTYIE C MCIOJIb30BAHUEM aBTOMAaTH3UPOBAHHOM CHCTEMBI «DJIEKTPOHHAs MOJHUKIMHUKA» U 0e3
Hero. KnuHudeckuit Mmatepuan cocTaBu 88 ciydaeB yJaJIeHHOIO MEIUIIMHCKOTO KOHCYIbTUPOBAHUS ITyJIbMOHO-
Jorudeckoro npoduis: 44 KOHCYJIbTAMU BKJIIOYAIH B ce0sl peIBapUTENbHbII HHTEPAKTUBHBII OIPOC € TIOMO-
HIBKO KOMIIBOT epHOﬁ mporpaMmbl <(3J'IeKTp0HHa$I [OJIMKJIMHUKA» U 44 — Oe3 MPOXOKACHUA pPCCIOHACHTAMU IPEA-
BAPUTCIIbBHOT'O HMHTCPAKTHBHOTO aHKETHPOBAHUA. CraTuCTHYECKUI aHaJIu3 NOJIYUYCHHBIX PE3YyJIbTATOB BBIIIOJI-
HsUICS ¢ NpUMEHEHHeM nporpamMHoro mnakera Statistica 10.0. Hamu mosyueHsl pa3HOHAIpaBiCHHbBIC H
CTAaTUCTUYCCKHU 3HAYUMBbIC pA3JININA 10 ABYM U3 IIATHU rpaz[aum‘/'l «Ppe3yJIbTAaTOB» YAAJICHHBIX MCAUIINHCKHUX KOH-
CyJbTallii: MTOATBEP)KACHUE UAarHo3a 0e3 KOPPEeKIUH JIeYeHNUs], OTMEUeHHOT0 B 15,9% cirygae Bo 2-0if rpyrmme
0e3 HWHTCPAKTHUBHOI'O OIIpOCa U U3BMCHCHUC IHWArHo3a € KoppeKuHeﬁ JICUCHUS, UMCIOIICTO MECTO IMOYTHU B TPETU
cirydaeB B 1-oif TpyTimie ¢ MpeaBapUTEIbHBIM IPUMEHEHHEM IPOTPaMMBl CHHIPOMHOM THArHOCTUKHU «DJIEKTPOH-
Has ITOJIMKIIMHUKAY) . Cz[enaH BBIBO/: IPEABAPUTEIIBHOEC NHTECPAKTUBHOEC aHKETUPOBAHUE C ITIOMOIIBIO KOMITBIOTEP-
HOW MPOrpaMMBbl «JICKTPOHHAS TOTUKINHUKA» TO3BOJISIET MOBBICUTH d3(P(PEKTUBHOCTh KOHCYJIBTAIIHI B YAaJICH-
HOM J0CTYII€, TIOMOras Bpady n30exaTh JUArHOCTHYCCKHUX OLHI/I6OK B YCJIOBUAX Jle(bI/IHI/ITa BPEMEHHU U HENOCTA-
TOYHOTO 00beMa HEOOXOAUMOM KITMHUYECKOW HH(POPMAaIUH JUTS IPUHATHS BPa4eOHOTO PEIICHHS.

ABSTRACT

The aim of the study was to compare the effectiveness of various counseling options in remote access using
the automated system "Electronic Polyclinic" and without it. Clinical material comprised 88 cases of remote med-
ical consultation of a pulmonological profile: 44 consultations included a preliminary interactive survey using the
Electronic Polyclinic computer program and 44 without a preliminary interactive questionnaire. Statistical analysis
of the results was carried out using the software package Statistica 10.0. We have obtained multidirectional and
statistically significant differences in two of the five gradations of the “results” of remote medical consultations:
confirmation of the diagnosis without treatment correction, noted in 15.9% of cases in the 2nd group without an
interactive survey, and changing the diagnosis with treatment correction taking place almost in a third of cases in
the 1st group with the preliminary use of the syndrome program “Electronic Polyclinic”. Conclusion: preliminary
interactive questioning with the help of the computer program "Electronic Polyclinic" allows to increase the ef-
fectiveness of consultations in remote access, helping the doctor to avoid diagnostic errors in conditions of insuf-

ficient time and clinical information to make a medical decision.
KJ]lO‘IeBI)Ie cJIoBa: I/IHTepaKTI/IBHHﬁ OHpOC 6OJ'H)HOI‘O, CUCTEMBI ITIOMOIIIN HpI/IHSITI/IH Bpa‘ICGHOI‘O pemeHI/m,

KOHCYJIbTAllUXU B PCIKUME YAAJICHHOT'O JOCTYIIA.

Keywords: interactive questioning the patient, help systems for making a medical decision, consultations in

the remote access mode.

YuuTHIBasE OTPOMHYIO TEPPUTOPUANBHYIO TIPOTSI-
JKEHHOCTD HaIlleH CTpaHbl U YOaJIEHHOCTb MHOTHUX 00B-
€KTOB CHCTEMbI 3IpPaBOOXpPaHCHHUA, AUCTAHIIMOHHOC
B3aUMO/ICHCTBHE MEAUITUHCKIX PAOOTHHKOB C MAI[HCH-
TaMHu HOpOﬁ SBJIACTCA €AUHCTBCHHBIM CHOCO60M OKa-
3aHUsI KBATU(QUIMPOBAHHOW MEJNIMHCKONW MOMOIIN
HaceneHuto. borbie BpeMeHHbIE 3aTpaThl Ha epBUY-
HBIE OYHBIC BU3UTHI M 3a4aCTYI0 UX HU3Kas 3()(PeKTHB-
HOCTPH TaKXKe OIPEEISIIOT HE0OX0MMOCTh ONTHMH3a-
IIMM TAKTUKHU 00CIJICIOBaHUS MAIINEHTOB U IIOCTAHOBKH
JIMarHo3a Ha PAacCTOSHUHU C pa3paboTKOil cucTeM IMo-
MOIITH TIPHHATHUS BPa4eOHOTO peIIeHUs.

HecmoTtps Ha Bce GoJee MMPOKOE pacpocTpaHe-
HUE TeJIeMEUIINHEL, e 2P PEKTUBHOCTH N3ydeHa HEJI0-
CTaTOYHO W BO MHOI'OM 3aBUCHT OT METOAUKH U II0JI-
HOTHI ee BhInojHeHusd. Ha cerogusimHuii neHs paspa-
00TKa METOJOB  PAIMOHAILHOTO  KIMHUYECKOTO
oOcnieoBaHus ~ SIBJISIETCS HEOTHEMIIEMOM  4acThiO
HanpaBsJICHUS] B Pa3BUTUM COBPEMEHHOW MEIWIIMHBI,
MOJTYYUBILETO Ha3BaHUE «MEAWIMHBI, OCHOBAHHOM Ha
JokazatenbcTBax» [«evidence-based medicine»] [1].
OcCHOBHBIE ITPUHINIIBI OCHOBAHBI Ha HAIMYWH JI0Ka3a-
TENBHONW 0a3bl KIMHUYIECKOH (PPEKTHBHOCTA CHCTEM
MOMOIIIK Bpady, TUCTAHIIMOHHOTO KOHCYJIBTHPOBAHUS
B II€JIOM, €T0 METOJTUK U X CPAaBHUTENBHOI 3(ppekTnB-
HOCTH.

Lenpro HaIIETro MCCIeI0BAHMUS SIBIJIOCH CPAaBHUTH
3(h(HeKTUBHOCTH Pa3INYHBIX BAPUAHTOB KOHCYJIBTHPO-

BaHWA B YAAJIEHHOM JOCTYIIE C UCIIOJIB30BAHHEM aBTO-
MaTH3UPOBAHHON CHCTEMBI «DNEKTPOHHAS MOIHMKIIH-
HUKa» U 0e3 Hero.

[ OjtedOdz d d&j IstsHT

HccnenoBanue BBIMOJIHEHO Ha 0a3e KOHCYIIbTa-
TuBHO-AnarHoctudeckoro nentpa 'AY3 TIK «I'Kb
Nedy». B xone ucciefoBaHHUsl NPOBOJUIACH CPaBHU-
TeJIbHasl OIleHKa 2 BapHaHTOB YAAJIEHHOTO MEIHIIUH-
CKOTO  KOHCYJIBTHPOBAaHHS  ITYJIEMOHOJOTHYECKOTO
npoduis (88 ciydaes): BKIIOYAIOMINX B ceds Mmperpa-
PHUTEJBHBIN HHTEPAKTUBHBIA OMPOC C MTOMOIIBI0O KOM-
MBIOTEPHOH TPOTpaMMbl  «DJEKTPOHHAS MOJIHKIH-
HUKa» (44 KOHCyNmbTannMM) W 0€3 TPOXOXKISHHUS pe-
CHOHJEHTAMH TIPEIBAPUTEILHOTO HHTEPAKTUBHOTO
AHKeTHPOBaHUS (44 KOHCYNIbTAINHN).

[Manmentam oGenx rpymi NPOBOAMINCH KaK 3204-
HBIE KOHCYJIbTAlMH (OTI0XKEHHBIE), TPU KOTOPBIX UMEN
MECTO JIMIIb aHaJIU3 MEIUIWHCKOH JOKYMEHTaluu U
pe3ysbTaToB 00CIEA0BaHMS AlUeHTA, 3aJI0)KEHHBIX B
eMHYI0 MH()OPMAIMOHHYIO CHCTEMY 3]paBOOXpaHe-
nust [lepmckoro kpast (EVC3 I1K) [2, 3]; Tak 1 o4HBIE,
JIOTIOJTHEHHBIE COOCTBEHHO BH/ICO-KOHTAKTOM Y/aJICH-
HOTO KOHCYJbTaHTa M MAaIlE€HTa C IMOMOINBIO MpO-
rpammebl Cisco Jabber [4] B kabuHeTe yIaIeHHBIX KOH-
CyJIbTaluH.

KommerotepHas nmporpamMma «JIeKTPOHHAS TTOJH-
KJIMHUKa», C MOMONIBI0 KOTOPOM MAalMeHThl MEepPBOM
TPYIIBI MIPOXOJMIN HWHTEPAaKTHMBHOE AHKETHPOBAHUE
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pasmertena B cetu Murepuer http://klinikcity.ru (Cau-
JIETEIBCTBO O TOCYJapPCTBEHHOM PETUCTPALMH IIPO-
rpammsbl it O9BM Ne2012614202 ot 12.05.12) [5], co-
JIEPXKHUT 7 MOJyJIeH, B TOM YUCIIC MOYJIb 3a00JICBaHHIA
OpraHoB AbIXaHUs. PecriupaTopHbIil MOYyJIb UHTEPAK-
TUBHOTO BOIIPOCHHKA COAEPKUT 157 Bompocos, ¢ feTa-
mu3anuei — 211, crpynnupoBaHHbIX B 22 KITMHUYECKHE
npoOiemMbl. ABTOMaTH4eckasi 00paboTka OTBETOB Ma-
LIUEHTOB B JAHHOM MOJYJI€ TO3BOJISET ONPENEIHUTD Be-
POSATHOCT HANMYNS y HUX OPOHXUTHYECKOTO, OPOHXO-
OOCTPYKTHBHOTO CHHAPOMOB, IOBPSKACHHS MapeH-
XUMBl ~ JIETKHX W/WIM  TUIEBPBI,  IbIXaTEIbHOU
HEIOCTaTOYHOCTH, TUXOPAIKU, PUHHUTA, ATOMUYECKOTO
CHHJIpOMa ¥ (YHKIMOHAILHBIX U3MEHEHUH LIEHTPaIb-
HOM HEPBHOM CUCTEMBI.

C nenpio MOTYKOJINYECTBEHHON OLIEHKU PEe3yib-
TaTOB yJAJICHHBIX KOHCYJIbTAllU, BHITIOMHEHHBIX Pa3-
JIMYHBIMU METOaMH, ObljIa UCIIOIb30BaHa CIIeyIoIast
rpajanus:

1. JooOcnenoBaHue ¢ TMOBTOPHOM KOHCYJbTa-
nuen

2. TlonTBeprkaeHue quarao3a 0e3 KOppeKIHH Jie-
YEHHSA

3. TloxTBepikaeHue quarHo3a ¢ KOppeKIuei ye-
YEHHSA

4. VI3aMeHeHUe IUarHo3a ¢ KOppeKIreHn JeueHus

5. Beie3n cnenuanucTa B Hanpasisonryro MO

CraTucTHYecKHil aHa U3 MOyYeHHBIX pe3yJbTa-
TOB BBITIOJIHAJICA C MMPUMEHCHUEM ITPOrpaMMHOIO Iia-
kera Statistica 10.0 [6]. J{ns onucaHust KaueCTBEHHBIX
JTAHHBIX UCIIOJIb30BAIMCh YaCTOTHI U 10U (B %), C KO-
TOPBIMH T€ WJIM UHbIE 3HAYEHUsI KaueCTBEHHBIX IPH-
3HAKOB BCTpedanch B BbIOOpKe. CpaBHEHHE Kade-
CTBEHHBIX IPHU3HAKOB BBINOJIHIN C COCTABICHHEM
TaOIUI] CONPSHKCHHOCTH M BBIYHCICHUEM HeapaMeT-
pudeckoro kpurepus x? (xu-kpaapar) [7].

tdLkd OISz v JJBd itsB

B memom, mpeobiamalommMu  «pe3ybTaTaMm»
(Tabmmma 1) ynmameHHOTO KOHCYJIBTHPOBAHHUS OBLIN
«1000CIIeIoBaHNe C TMOBTOPHOW KOHCYJbTallMEH» W
«TOJITBEPIKACHUE HArHO3a C KOPPEKIHUEH JIeUeHUs».
CpaBHHUTEIBHBIN aHANNU3 IBYX METOIUK KOHCYJIBTHPO-
BaHMs [TOKa3aJ, YTO BapHaHT 0e3 aHKeTUPOBaHUS 3HaA-
YUTENIPHO Yalle 3aBepliajics MOATBEP)KICHHEM [Ha-
rHoza 0e3 koppekiuu JeueHus (15,9% cmydaes).
Hanpotus, BapuaHT KOHCYNBTAIWA C MPEIBAPUTENb-
HBIM MHTEPAKTUBHBIM aHKETHPOBAHHWEM dYalle IMO3BO-
JISUT U3MEHUTD INarHO3 ¢ Koppekmuei gedenust (27,3%
ciay4aeB), TO ecTh 3()()eKTHUBHOCTH KOHCYJIBTAIUHI C
MPUMEHEHHEM WHTEPAaKTUBHOTO OIpoca OKa3anaach
3HAYUTENHHO BEIIIE.

Tabmuma 1
CpaBHeHHE pPe3yJbTaTOB YAAJEHHBIX KOHCYJIbTAIMK B Tpynmnax, uei. (%)
C uHTEpaKTUBHBIM be3 unTepakTuBHOIO
Pesynbrar OIMPOCOM ompoca p
(n=44) (n=44)

1. I[O(i6CJIeI[OBaHI/Ie C TIOBTOPHON KOHCYJIb- 18 uen. (40,9%) 16 uen. (36,36%) 0,8267
Taruei
2. TloaTBepkaeHue IuarHo3a 0e3 KOppek- 0 e 7 wen. (15,9%) 0,0121
LUK JICYCHHSI
3. TloxTsepaienne uarkosa ¢ koppexieii 14 gen. (31,82%) 16 uen. (36,36%) 0,8221
JICUCHUS
:HI:IBMeHeHHe JIMarHo3a ¢ KOPPEKIHen aede- 12 wen. (27,27%) 3 ven. (6,82%) 0,0233
5. Bole3n B Hanpasisioiyio MO 0 yen. 2 gen. (4,55%) 0,4943

Hamu O paccunTal KOMITICKCHEIH ITOKa3aTeb,
TIO3BOJISIOIININ OTIPENENUTh PA3IUIA MEXIY JBYMS
rpynnamu HadmoaeHus. Ero BelMuuna coctaBuia x? =
14,42 — 6onble KpuTHYECKOro 3Havenus x> = 13,277,
COOTBETCTBYIOIIET0 ypoBHIO 3Hauumoctu p=0,01. B
CBSI3H C Y€M, THIIOTE3a 00 OTCYTCTBHUHU CBS3H MEKIY
METOJIMKAMH YJAJIEHHBIX KOHCYJbTallUi C MpUMEHe-
HUEM U 0e3 TPUMCHEHUS MHTCPAKTUBHOTO OMpoca U
pPEe3yNbTaTOM JUCTAHIIMOHHOTO KOHCYJBbTUPOBAHMS
MOJKET OBITh OTKJIOHEHA, ¥ Pa3IINIHs IPU3HAHBI CTATH-
CTUYECKH 3HAUMMBIMH.

C menpio MpOBEICHUS NaTbHEHIINX CpaBHEHHH
MBI TIPOM3BENH TPYIIHPOBKY pPe3yNbTaToB (Tadnmiia

2). IlepBuuHO, 10 HamIeMy MHEHHUIO C TOYKH 3PCHUS
3¢ GEKTUBHOCTH, PE3YNIBTAThl TUCTAHIIMOHHOTO KOH-
cynstupoBanus EVMC3 IIK MoxHO crpynnupoBath
cnemyromum oopazom: 1, 2 U 5 BapuaHThI: «1000Ce-
JIOBaHHE C TOBTOPHOW KOHCYJbTallMEN», «IOJTBEp-
XKJICHHE IMarHo3a 0e3 KOPPEKLUH JICUSHUS» U «BbIE3]
crienManycTa B Hanpasisitonryto MOy, u paciieHHBaTh
uX, Kak HeJocTaTouHo 3¢ ¢eKkTuBHbIe, a 3 U 4 Bapu-
AHTBI: «IIOJTBEPK/ICHUE M U3MEHEHNE IarH03a ¢ Kop-
peknueil nedeHuns», Hao0opoT, kak Ooiee 3hdhexTHB-
HBIE.
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Tabauma 2
CpaBHurenbHast 3pQEKTUBHOCTD YAAJICHHBIX KOHCYJIbTAIU, Yell.
C WHTEpaKTUBHBIM be3 untepakTUBHOTO Beero
PesynbraTs! AHKETUPOBAHUEM aHKETUPOBAHU (n=88) p
(n=44) (n=44)

Heﬂo”“"‘{fg fg’*‘bem““e 18 (40,91%) 25 (56,82%) 43 (48,86%) [0,1355

D dexTrBHBIE o 0 0
4% mapras 26 (59,10%) 19 (43,18%) 45(51,14%) 0,1355

* 1 - nooOcIe0BaHUE C TOBTOPHON KOHCYIBTAIIUCH; 2 - TOATBEPIKICHHUE TUarHo3a 0e3 KOPPEKIIUHU JICUCHIS,
3 - moATBEepKICHHE TUATHO3a C KOPPEKITUCH JICUCHUS; 4 - U3BMEHEHHE TUArHo3a ¢ KOPPEKIHEH JICUCHUS; 5 - BBIC3]T

crieualucTa B Hanpasisitonyro MO

Pasmep mpeoOpazoBanHO# Tabnwmbl 2 X 2, mo-
3TOMy BBIYHCIIEHHE KOMILIEKCHOTO KPUTEPHS )2 IPOU3-
BOJIMIIH C TonpaBKoii Meiitca. [TonydeHHas BenuunHa
v? = 1,64 — menbme 3,841 — KpUTHYECKOTO 3HAYCHHUS Y2
g p=0,05, mosToMy IpH AaHHOW TPYIIHPOBKE pe-
3yJIbTaTOB TUIOTE3a 00 OTCYTCTBUU MEKIPYIIIOBBIX
pa3Inuuid He OTKIIOHUIIACH.

B paneneimem xone uccienoBaHus nepsas rpa-
narms pesynsrara EC3 TIK B Bue «1o00cneioBaHus
C TIIpe/CTaBICHUEM MAIIeHTa Ha IOBTOPHYIO KOHCYJIb-
TaIMIO» W3 CPaBHEHWI HaMH ObIIa HCKIIOYEHA, I10-
CKOJIbKY BBINTOJIHEHHE JOJDKHOTO 0O0BeMa JabopaTop-
HOTO ¥ MHCTPYMEHTAJILHOTO 00CIIE0BaHNS MALMCHTAa,
OIIPEJIETICHHOTO  KIMHUYECKHMU PEKOMEHIALUSIMH,

HENb3sl CUNTAaTh KpHUTepueM Hed(p(PEeKTUBHOCTH KOH-
CyabTanuu. Taxke Mbl HCKITIOUMIN U3 CPAaBHEHUS Tpe-
THUI BapHaHT Ipajlaliii — «IIOATBEP)KICHUE UarHo3a ¢
KOPPEKLMEN JIEUEHUS» B CBS3U C IPAKTUYECKHU PaBHOU
€ro BCTPE4aeMOCThI0 B rpynmnax. OObeIUHUB JIUIIb 2-
Oif U 5-blif BADHAHTHI: «IOATBEPXKIICHNE AUArHo3a 0e3
KOPPEeKIMM JICUEHUS» U «BBIE3] CIELHaNIuCTa B
Hanpasironryro MOy, KoTopsle, 0 HallleMy MHEHHIO,
0oJtee TOCTOBEPHO OTPaXKAIOT HEJOCTATOUHYIO dPPek-
TUBHOCTb KOHCYJIBTallMi M, CPaBHHB HMX C MAaKCH-
MasbHO 3((PEKTUBHBIM, C Hallel TOUYKH 3peHHs, 4-bIM
BapHaHTOM — «M3MEHEHHE TUarHo3a ¢ KOppeKIuei ie-
YEeHUs», MBI TIOTyYHIIN CIIEIyIONINe JaHHble (Tabiuia

3).

Tabmuma 3
CpasnutenpHas 23QPEKTUBHOCTD YAATCHHBIX KOHCYJIFTAINHN, Jell.
C MHTepaKTHBHBIM be3 uHTEpaKTHBHOTO Beero
PesynbraTst AHKETUPOBAHUEM AHKETUPOBAHUSA (n=24) p
(n=12 gesn.) (n=12 gesn.)
Heﬂoc”;i;"jc;zg’_?;‘“““‘*“e 0 9 (75,00%) 9(37.5%) | 0,0007
DddekruBHbic 4* BapHaHT 12 3 (25,00%) 15 (62,5%) 0,0007

*2- NOATBCPKACHUC AHUArHo3a Oe3 KOPPEKIUU JICUHCHUA, 4 - u3MeHeHue JuarHosa C KOppeKHHeﬁ JICUCHMUS,

5 - BbIe3[ crienmanicta B Hanpasisonyo MO

W3 Tabmuiel BUAHO, 9TO OOLIMIA MPOLEHT HEdd-
(DEeKTHBHOCTH yJalNCHHBIX KOHCYJBTAIMH COCTaBHII
37,5%. Paznuuus B rpynmnax no rpajanysM pe3yabTa-
TOB OKAa3aJINCh CTATHCTHYECKN 3HAYUMBIMHU. [Ipu cpas-
HEHHH TPYII (C MHTEPAKTHBHBIM OIIPOCOM H 0€3 HETo)
B IIEJIOM TIOJYYEHHOE 3HaYEHHE KOMIUIEKCHOTO IOKa-
3arens %, pasHoe 11,38 Takxke IPEBBICKIIO KPUTHYE-
ckoe 3Hadenue — x> = 10,828 (npu cTeneHu cBOGO B! v
= (2-1)(2-1) = 1), cooTBeTCTBYIOIIIEE YPOBHIO 3HAYH-
Moctu 0,001. Ha ocHOBaHUY MOTy4EHHBIX pe3yIbTaTOB
cpaBHEeHUS 3()(EKTHBHOCTh METOANKH C HCIOJIb30Ba-
HHEM TpeBapUTEIbHOI0 UHTEPAKTHBHOTO aHKETHUPO-
BaHMS — BBIIIE, 4YeM 0e3 Hero.

Pestomupysi, HaMu IOJy4eHB! pa3HOHATPABIICH-
HBIC ¥ CTATHCTHYECKH 3HAYNMBIC PA3TIHYHSA 110 ABYM H3
ISITH TPafaliid «pe3yIbTaTOBY YAAJICHHBIX MEIHINH-
CKMX KOHCYNbTalWil: MOATBEpKAEHWE AuarHosa 0e3
KOPPEKINH JIeYeHHs, OTMeueHHOTo B 15,9% cirydaeB
BO 2-0i1 rpymie 6e3 HHTEPaKTUBHOTO OIIpOoca U M3Me-
HEHUE JIMarHo3a C KOPPEKIHEH JIEUCHUs, UMEIOIIEro
MECTO TOYTH B TPETH CilydaeB B 1-0if rpymme ¢ npea-
BapUTEIbHBIM MPUMEHEHHEM NPOrpaMMbl CHHIIPOM-
HOMW TUarHOCTUKH «DJIEKTPOHHAS TIOJIMKINHUKAY.

OO0beM MEeITUIMHCKOM MOMOIIM B YCIOBHUSX YAa-
JICHHOTO KOHTAKTa HEMPEPHIBHO pacTeT. B pernonans-
HOM MacmTade KOINYeCTBO AUCTAHIIMOHHBIX KOHCYIIb-
TAaTHBHBIX 3aKJIIOYEHHH B TOJ[ U3MEPSETCS THICSYaMHU
[8]. K coxxanenuto, B HacTOsIIIEe BpeMsI ypPOBEHB JIOKa-
3aTeNbHOCTH 3((GEKTUBHOCTH YAAICHHBIX KOHCYJIbTa-
WA «MAIUeHT-Bpay» OCTaeTCs HE JOCTaTOYHBIM [9].
D heKTHBHOCTh yNANEHHOTO KOHCYJIbTUPOBAHUS 3a-
BUCHUT OT METOJMKH W TIOJHOTHI €€ BBIMIOJIHEHUS, I10-
9TOMY PACCMOTPEHUE PA3INYHBIX BAPHAHTOB KOHCYIIb-
TUPOBAaHUSI B YNAJICHHOM JIOCTYIE, C TOYKU 3PEHHS
YIYYIICHUs] Ka4eCTBa U JOCTYMHOCTH KBATU(HUIIUPO-
BaHHOM MeauuUMHCKOM momoiu [10], Becbma akTy-
aJBHO B HACTOSIIIEE BPEMSL.

CaMbIM 3HaYMMBIM HEJIOCTATKOM KOHCYJIBTUPOBA-
HUSI B yJTAJICHHOM JIOCTYTIE MOKET OKa3aThCs HEJIOCTa-
TOYHBIA 00bEM HEOOXO0IMMON KIIMHIYECKOH HH(OpMa-
OUW s TpUHATHS BpadeOHoro pemeHus. Ompoc
Bpaya MpH OYHON KOHCYJBTAIIMU HE CTPYKTYPHUPOBaH,
IIPU HEM JIOKTOp 3a/la€T CaMbl€ Pa3INYHbIE BOMPOCHL,
MOPSIIOK KOTOPBIX ONPEIEINISETCsl UM CUTYalMOHHO, HC-
X015 U3 COOCTBEHHOTO OmbITa. Ho riiaBHOE, pH Takoi
KOHCYJIbTAllMM, PaBHO KaK M IPHU OYHOM amOyiaTop-
HOM IIpHEMeE, JIOKTOpa CTAaJKUBAIOTCS C (aKTOpOM
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OTpaHUYCHUS BO BDEMEHH, OTBEIEHHOT'O HA TAKHE BaX-
HBIE Pa3[ensl 00CIeNOBaHUS MAlMEHTa, KaK ONpOC C
JICTAJIbHBIM U3yYCHHEM 5kaji00 O0JIBHOTO, OIICHKON €ro
(yHKIMOHAJIBHOTO CTaTyca, H3y4eHHeM (akTopoB
pucka u T.1. Bce 310 00ycnoBiuBaeT HEOOXOIMMOCTD
MPUMEHEHHUS JOIOTHUTENBHBIX TEXHUYECKUX CPENCTB.

MBsI npeamnonaraeM, 4To IMEHHO 1e(HIUT HHPOP-
Maluy, HeoOXOAUMOH JUIsl IPUHATHS BpadyeOHOTO pe-
[ICHUsI, TIPH KOHCYNBTALMSIX 0€3 MperBapUTENbHOTO
HWHTEPAKTUBHOTO OMNPOCA, OMPEAENST YaCTHIMU TaKHe
pe3ynbTaThl yJaleHHoro KoHcyneTupoBanus ENC3
IIK, kak «OATBep)KIeHHWE AuWarHo3a 0e3 KOppeKIHH
JeYCHUs)» M HEOOXOOMMOCTh BbI€3/la CIIEIMAINCTA B
Hanpasionyro MO 1 Ha0060poT, peAKUMH — «H3Me-
HEHMEe AMarHo3a ¢ KOPpeKIuen JeUeHUs».

Il 7" atsHT

IIpenBapuTenbHOE MHTEPAKTUBHOE aHKETHPOBA-
HHUE C NMOMOILBI0 KOMIBIOTEPHOI MporpaMmsl «OIeK-
TPOHHAS! TIOJIMKJIMHUKA) TTO3BOJISIET IOBBICUTE 3 dek-
THUBHOCTb KOHCYJIHTAIIMH B YIAJIEHHOM JIOCTYIIE, TOMO-
rasg Bpady H30€XaThb IUarHOCTUYECKHX OIMIMOOK B
YCIOBUSX Ne(HUIUTA BPEMEHN U HEOCTATOYHOTO 00b-
eMa HeoOXOIWMOW KIMHUYECKOW HWH(pOpMaIruu s
HPUHSATHS BpaueOHOTO PELIECHHSL.
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ALTERNATIVE CHANGES OF LIPIDES OF BLOOD AND SALIVA IN PATIENTS WITH
GENERALIZED PERIODONTITIS WITH OBESITY BACKGROUND

ABSTRACT

Maiborodina D.

Assistant of the Department of Dentistry
Bohomolets National Medical Universitgiev, Ukraine

The article analyzes changes in the composition of fatty acids (linoleic, arachidonic, palmitic) in patients with
generalized periodontitis with obesity background. The conducted researches allow to conclude that in the serum
and saliva of patients with generalized periodontitis on the background of excess body weight and obesity there

are significant disorders of lipid metabolism.

Such an imbalance, by altering the physicochemical properties of cell membranes, may initiate the production
of proinflammatory cytokines and promote the progression of periodontal disease in such patients.
Keywords: fatty acids, saliva, serum, periodontitis, obesity, body mass index.

Topicality. In recent years, according to WHO,
over 1.9 billion people over the age of 18 are over-
weight, of whom over 650 million suffer from obesity,
with an upward trend in these indicators. At present, 35-
36% of men, 41% of women and 15-16% of children

have obesity or overweight in Ukraine, while the ten-
dency to increase of these indicators remains [1]. Obe-
sity leads to a number of medical and social problems,
in particular, metabolic disorders (type 2 diabetes, in-
sulin resistance, metabolic syndrome), cardiovascular
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pathology (arterial hypertension, heart failure, stroke),
respiratory system pathology, and respiratory system
pathology functions. In addition, obesity is an inde-
pendent predictor of risk of death.

Studies in recent decades have noted that in young
obese patients with generalized periodontitis, there are
abnormalities in protein, fat and carbohydrate metabo-
lism, which contributes to the early destruction of the
periodontal tissue complex and rapid tooth loss [2, 3, 4,
5, 6]. At a young age, obese people experience chronic
stress, which leads to depletion of the body's antioxi-
dant systems and the development of oxidative stress
[7]. Inturn, this pathological condition maintains a state
of chronic inflammation in the macro organism, which
negatively affects the periodontium and the severity of
major dental diseases [8].

Under the influence of hypoxia, processes of free
radical oxidation and immunological changes in the
body, fatty acid imbalance occurs at the level of mem-
brane structures, which can be pathogenetic in develop-
ment pathological conditions [2]. As a structural com-
ponent of membranes, fatty acids have an effect on the
electrophysiological properties of biomembranes, the
function of membrane proteins and the activity of cel-
lular receptors. Persistent lipid imbalance arising from
prolonged pathogenicity can impair cell specific func-
tions and cause chronic disease [3].

Since polyunsaturated fatty acids (PUFAS) are a
link that links lipid peroxidation processes, synthesis of
proinflammatory cytokines and cell membrane status,
determination of fatty acid composition of blood lipids
and saliva makes it possible to study the pathogenesis
of disease on the membrane-cell level of the disease,
and evaluate the effectiveness of treatment.

Aim of the study: to investigate changes in the
fatty acid composition of serum and saliva lipids in pa-
tients with generalized periodontitis on the background
of obesity.

Materials and methods: 94 people aged 19 to 35
participated in the study. Among them: 32 patients with
generalized periodontitis on the background of excess
body weight (19 men and 13 women) - 1 group, 40 pa-
tients with generalized periodontitis and obesity (21
men and 19 women) - 2 group, and the control group -
22 practically healthy individuals of the same age cate-
gory. In the diagnosis of periodontal lesions used stand-
ard algorithm of clinical and radiological examination
and classification Danilevsky (1994). The studies were
conducted with informed consent in accordance with
the requirements of the Bioethical Examination Com-
mission. All patients were familiarized with the aims
and objectives of the study and voluntarily signed in-
formed consent.

The criteria for inclusion in the study were: age
(19-35 years), patients with excess body mass (body
mass index > 25 kg/m?) and obesity (body mass index
> 30 kg/m?).

Exclusion criteria were acute inflammatory dis-
ease and exacerbation of chronic inflammatory disease
at the time studies, severe somatic diseases that inter-
fere with the examination (acute myocardial infarction,
acute cerebral circulation, malignancies, etc.), and the
formal absence of diagnosed affective disorders.

Lipid disorders in patients of the study groups in-
cluded studies of fatty acid composition of serum and
saliva lipids by gas-liquid chromatography and deter-
mination of palmitic, linoleic and arachidonic fatty ac-
ids in serum and saliva lipids compared with controls.

Statistical analysis of the study results was per-
formed using Microsoft Excel using Student's t-test.

Results and Discussion.

These studies of the content of fatty acids in serum
lipids are shown in table 1.

Table 1

Fatty acid content in serum lipids in patients with generalized periodontitis with concomitant excess body weight
(group 1), in patients with generalized periodontitis with obesity (group 2) and in the control group

Content of fatty acids (%, M £ m) in the serum
Name of fatty acids 1 group 1T group Control group
(n=32) (n=40) (n=22)
C 16:0 (palmitic) 31,5+15 2,8+0,5 40,0+1,0
C 18:2 (linoleic) 36,0+1,5 64,8+1,5 16,0+1,0
C 20:4 (arachidonic) 29,0415 33,0415 31,0+1,0

According to the data in table 1, the content of se-
rum fatty acids of patients with generalized periodonti-
tis with excess body weight and obesity is significantly
different from the control parameters. Thus, in group |
there was a decrease of palmitic acid content by 20%
compared to the control indicators, and in group Il a
decrease in palmitic acid content was reduced in com-
parison with the control group by 93%, which indicates
a deeper disruption of lipid metabolism in patients with
generalized periodontitis on obesity. Such changes in
palmitic acid content indicate impaired serum phospho-
lipid fraction of blood lipids in patients with general-
ized periodontitis with overweight and obesity, which
may be an additional sign of the presence of metabolic
syndrome in such patients.

The content of linoleic acid in the serum of pa-
tients in group | was reduced compared to the control
group by 20%. And the content of linoleic acid in the
serum of patients in group Il was reduced compared to
the control group by 39%. The results obtained indicate
a violation of lipid metabolism in such patients.

Arachidonic acid content was not significantly dif-
ferent from controls for both groups.

The results obtained may indicate impaired metab-
olism of PUFAs in the liver with excess body weight
and obesity.

Indicators of the content of linoleic, palmitic and
arachidonic fatty acids in saliva of the studied patients
are presented in table 2.
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Table 2

Fatty acid content of saliva lipids in patients with generalized periodontitis with concomitant excess body weight
(group 1), in patients with generalized periodontitis on the background of obesity (group 2) and in the control

group
Content of fatty acids (%, M + m) in the saliva
Name of fatty acids I group 11 group Control group
(n=32) (n=40) (n=22)
C 16:0 (palmitic) 39,2+1,0 9,8+0,7 34,0+1,4
C 18:2 (linoleic) 14,4+1,1 49,0+1,5 17,9+1,0
C 20:4 (arachidonic) 11,2+0,6 1,84+0,3 3,8+0,5

As follows from table 2, the content of fatty acids
of saliva of patients with excess body weight and obe-
sity is significantly different from the control parame-
ters. Thus, for group I, palmitic acid content increased
significantly by 15% compared to the control group.
For group 2, the content of the same acid was reduced
by 70% compared to the control group. This indicates
a violation of the phospholipid fraction of saliva and
may contribute to the development of periodontitis in
patients.

Changes in palmitic acid content in saliva lipids
were detected by us in both study groups. Palmitic acid
content was reduced by 20% for group | and 72% for
group Il subjects compared to the control group. Such
significant changes in palmitic acid content in salivary
lipids are a clear sign of disorders of lipid metabolism
and may contribute to the progression of periodontal
diseases for overweight and obese patients.

The content of arachidonic acid in salivary lipids
for both groups of subjects was significantly different
from the control group. For group I, an increase of ara-
chidonic acid content was found 2-fold, and for group
Il - 3-fold. Such a change in its saliva characterizes
(with increasing) inflammatory process and may con-
tribute to the development of periodontitis for the | and
11 group of patients. However, changes in the content of
this fatty acid in patients with obesity were more pro-
nounced, indicating a correlative relationship of disor-
ders of lipid metabolism with the severity of changes in
body mass index.

Disruption of arachidonic acid content in saliva li-
pids can have a significant effect on salivary lipid me-
tabolism and may be related to the degree of periodon-
titis.

Conclusions: the conducted studies allow to con-
clude that in the serum and saliva of patients with gen-
eralized periodontitis on the background of excess body
weight and obesity there are significant disorders of li-
pid metabolism. These disorders are more pronounced
in patients with generalized periodontitis on the back-
ground of obesity. Such an imbalance, by altering the
physicochemical properties of cell membranes, may in-
itiate the production of proinflammatory cytokines and
contribute to the progression of periodontal disease in
such patients.
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ABSTRACT

The study was aimed to identify clinical and laboratory features of manifestation of generalized parodontal
diseases in patients with anorexia nervosa. We used clinico-radiological, immunological, analytical and statistical
methods. Thus, direct correlation and interdependence of generalized parodontal diseases in the format of basic

characteristics of anorexia nervosa were established.

Keywords: generalized parodontal diseases, generalized parodontitis, hypersensibilisation, anorexia nervosa,

osteoporosis.

Introduction. Generalized parodontal diseases
(GPD) are one of the most common dental diseases,
which occupy a significant place in the structure of hu-
man diseases [1]. Recently, there has been a steady ten-
dency to increase the prevalence of GPD not only
among able-bodied, but among young people with no
gender preferences. According to WHO, the prevalence
of GPD is 60-90% [2].

Despite the increase in dental culture of the popu-
lation, which has been trending lately and prompts the
early treatment of patients, the result of treatment of
GPD is often unsatisfactory. This is due to some extent
because of the complexity of understanding the etio-
pathogenetic mechanisms of development of these dis-
eases, and the high association of GPD with a number
of diseases of the internal organs and systems with
common points of contact between interdependence
and mutual influence [3].

A great number of researchers point to the high
probability of pathogenetic communication of GPD
with endocrine pathology, systemic diseases of human
connective tissue, infraction vitamin, protein and lipid
metabolism, emphasizing the thesis of associativity, af-
filiation and, even, the comorbidity of these diseases in
patients with such basic pathology [4, 5]. But in litera-
ture there are only fragmentary science articles that
suggest a possible correlation of anorexia nervosa (AN)
and GPD and offer a specific approach to the features
of their treatment, which, in our opinion, is a major
drawback [ 6, 7].

Recently, the incidence of AN has increased sig-
nificantly and poses a serious state, social, psychologi-
cal and medical problem. According to WHO in the
general population, the prevalence of AN ranges from
0.37 to 1.0 per 100,000 population, with a frequency of
0.9- 4.3% in women and 0.3% in men and tends to in-
crease significantly [8, 9, 10]. A particularly high risk
of death was found with critically low body weight and
later onset [11, 12, 13].

There are significant changes, associated with AN,
in the neuro-endocrine system, including the axis of the
hypothalamus - pituitary - amygdala - genital and thy-

roid gland. These changes are accompanied by a de-
crease in estrogen production, leading to pre-menar-
cheal amenorrhea and potentiating cortisol levels, ab-
normal secretion of insulin-like growth factor-1 and de-
creased thyroid hormone metabolism. Hypoestrogenia
can be a trigger for the development of osteopenia and
osteoporosis, which leads to a decrease in bone mineral
density. Emerging hypogonadism and secondary hy-
perparathyroidism, as a result of disorganizing eating
behavior in AN, low calcium intake, and vitamin D de-
ficiency and hypercorticism, may also be one of the im-
portant components that predispose GPD in patients
with AN.

Absence of clear ideas about interaction and inter-
action do not allow to develop adequate methods of
treatment of GPD in patients with AN.

Aim: To identify clinical and laboratory features
of manifestation of generalized parodontal diseases in
patients with anorexia nervosa.

Materials and methods: to achieve this goal,
clinical and radiological methods of parodontal assess-
ment were used to verify the diagnosis (according to the
systematics of parodontal diseases after M.F.
Danilevsky, 1994) as well as immunological tests (in-
hibition of migrating leukocytes) by M. George method
as a first type screening reaction and statistical methods
(STATISTICA 6.0).

The object of our research, with informed consent,
included 75 patients with AN, 18-36 years (average age
26 + 3.8) - the main group (M), and 60 patients without
AN of the same age - the comparison group (C). For a
detailed analysis of the clinical manifestations of GPD
all patients in the main (M) and comparative (C) groups
were divided into several subgroups. M; subgroup - pa-
tients with various forms of gingivitis. The M, sub-
group included patients with generalized parodontities
(GP), associated with AN as the basic pathology.

The comparative (C) group consisted of two sub-
groups (Cy), (C2) with different forms of gingivitis and
GP, respectively. All patients with AN had a treatment
in the neuropsychiatric department of Kiev Clinical
Hospital on railway transport Nel (head of the Depart-
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ment — O.V. Moskalenko). Note, that all examined pa-
tients had a restrictive form of AN. We did not have
patients with the cleansing form of AN.

Results of own research. The research, as a
whole, established a high incidence of GPD in patients
with AN, including both independent soft parodontal
tissue diseases and diseases of the entire parodontal
complex (fig. 1).

5

-

Main characteristics of generalized parodontal diseases in
patients with anorexia nervosa (the mam grou

epemjent forms of gingivitis
(without detailing the form and
a course of disease)

Generalized parodontities
(without detailing the degree
and a course of disease)

In the result of the research, independent
parodontal soft tissue diseases of various forms and the
course of gingivitis were diagnosed in 20+4.6% cases,
while GP of different degrees and course was observed
in 80+4.6% in the main group.

It should be noted that patients of the comparative
group without manifestations of anorexia nervosa had
a higher incidence of independent forms of gingivitis -
80 £ 5,2%, while GP of different degrees and course
was diagnosed less frequently and was observed in 20
+ 5,2% of cases (fig. 2).

12

Basic design of generalized parodontal diseases in patients with
anorexia nervosa (the comparative group)

m Independent forms of gingivitis
(without detailing the form and
a course of disease)

Generalized parodontities
(without detailing the degree
and a course of disease)

Analyzing the data of patients of the subgroup M,
catarrhal gingivitis prevailed among the independent
diseases of the soft parodontal tissues, while other
forms of gingivitis were not diagnosed.

It was found that the majority of patients had ca-
tarrhal gingivitis in 86.7+8.8% cases, which had exclu-
sively chronic course, and exacerbation of the process
was observed only in 13.8+8.8% cases.

It is fair to note that the collection of a detailed
anamnesis in patients of the main group and the identi-
fication of complaints was difficult due to the lack of a
psychological alliance, which was accompanied by a
lack of willingness to participate in voluntary contact
during the examination. This is due to the fact that peo-
ple with AN are unreliable “informants”. Only a further
structured interview helped gather information to eval-
uate anamnestic features and complaints.

While examination patients of the (C) group col-
lection of anamnesis and complaints had no difficulties.
Such patients were ready for dialogue. There was an
open desire to participate in a therapeutic alliance.

We believe that the absence of any connotative
dental complaints in patients of (M) group, in our opin-
ion, could be due to the full focus only on the paradigm
of their appearance, pathological concern about their
own weight, figure and low level of all components of
compliance. But in 20+10.3% of cases there was a so-
called symptom of aeration, manifested by complaints
of the inability to chew food, unbearable pain when try-
ing to bite off a piece of fresh bread, "pathological tooth
mobility" and a feeling of tooth loss that did not re-
spond to clinical changes.

It should be noted that in the majority of patients
of My subgroup chronic gingivitis was characterized by
involvement in the pathological process of only the
marginal part of the gums. In most cases (66.7+12.2%)
with a background of stagnant hyperemic and dense
gums, a marked narrow band of stagnant hyperemia
was noted in the area of the cervical teeth. In 20+£10.3%
cases areas of congestive gum hyperemia were replaced
by zones with marked pallor. It was found that only
13.848.8% cases of chronic inflammation covered all
components of the soft tissues of the periodontium.
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Patients in M1 subgroup had typically supragingi-
val dental calculus, and in 26.7 + 11.4% cases it ap-
peared as a whole layer.

In all patients of the M subgroup according to the
radiological examination, the extension of periodontal
fissures was established throughout, while maintaining
the cortical plate. They noted osteoporosis of the apex
of the alveolar bone ridge and bone components of the
periodontal complex.

It can be assumed that the enlargement of the per-
iodontal cleft and osteoporosis, on the one hand, was
due to chronic inflammatory process in the soft tissues
of the parodontum, and on the other - the existing oste-
oporosis could be a manifestation of systemic osteopo-
rosis caused by a decrease in estrogen production, ab-
normal secretion of insulin secretory factor and de-
creased thyroid hormone metabolism, resulting
hypogonadism, and secondary hyperparathyroidism.

Patients of the C; subgroup, unlike pations of the
M; subgroup, were diagnosed with all forms of gingi-
vitis, including catarrhal, atrophic, desquamative, ul-
cerative-necrotic and hypertrophic, accounting for

77.1£6.1% cases, 4,2+2.9% cases, 6.3+3.5% cases,
2.1£2.1% cases, 10.4+4.4% cases, respectively.

It should be noted that, unlike the patients in the
(M) group, in the (C) group, a high motivational com-
ponent was observed, which indicated a willingness to
take part in full treatment.

Finalizing the analysis of subjective and clinical
manifestations of lesions of parodontal soft tissues af-
filiated with AN, the patients of the (M) group were
characterized by: no complaints; low degree of psycho-
logical alliance with the doctor; had catarrhal gingivitis
with a predominant lesion of the marginal gums with
chronic course; extension of the periodontal cleft and
osteoporosis of the bone component of the periodontal
complex.

In 60 patients (80,0+4,6%) (out of 75) of the (M,)
subgroup on the basis of clinical and radiological ex-
amination was diagnosed GP from the initial to the sec-
ond degree, chronic course with the predominant ab-
sence of complaints (fig. 3).
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The distribution of parodontal lesion in patients of the main
group

m GP, initial-l degree, chronic
course

GP, I-1l degree, chronic
course

It should be noted that among the examined pa-
tients of the M2 subgroup, GP had a chronic course, and
only 3.3+ 2.3% cases had exacerbation of the process
as aresult of the recently transmitted infectious process.
Symptomatic catarrhal marginal gingivitis was ob-
served in soft periodontal tissues. We believe that
mainly chronic course of GP in patients of M, sub-
group, in our opinion, could be caused by significant
changes in the general immunological reactivity of the
organism due to AN, which did not allow to trigger an
active inflammatory response.

As a result of radiological examination of patients
of My subgroup with primary —I degree GP, the exten-
sion of the periodontal fissure and osteoporosis of the
bone component of the periodontal complex was re-
vealed, the horizontal type of resorption in all patients,
as well as the cortical plate dislocation in the segment
of the primary degree, and 1/3 reduced in the segment
I degree. The advantages and priorities of different seg-
ments of the periodontal complex in patients with NA
were not observed.

In determining the hypersensitivity of the delayed
action to the bone antigen in this group, all patients
showed a high degree of tissue sensitization, which
showed significant changes in the bone component of
the parodontal complex. This could be a predictor and
an indicative factor that simplifies the diagnosis of pri-
mary-stage GP when the radiographic picture is not yet
clearly expressed.

Some peculiarities were established in the study of
the interdependence of GPD and AN with the gender of
patients, age and their peculiarities of duration, form
and stage of the main disease.

Thus, no influence of gender on the peculiarities
of manifestation of GPD, associated with AN was
noted (fig. 4).

The impact of patient’s gender with anorexia ner-
vosa on the features of the course of generalized
parodontal diseases
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It was found that high frequency of GPD was de-
fined to all age categories of patients with AN, and the
course of GP increased with age (table 1). It should be
noted that since the exacerbated course of both ca-

tarrhal gingivitis and GP was observed in 2 persons, re-
spectively, we considered it expedient to analyze the
effect of patients' age on the frequency of GPD only
among persons with GPD chronic course, associated
with AN.

Table 1
Influence of age on frequency of generalized parodontal diseases in patients with anorexia nervosa
- Age of pa- Catarrhal gingivitis - (_3§eneralized parodontal diseases
Main disease tients, years chronic course ' GP, |n|t|_al—l degree, GP, I—!I degree,
chronic course chronic course
Anorexia ner- 7 8 11
vosa 18-25 9,9+3,5% 11,3+3,8% 15,5+4,3%
p> 0,05 p > 0,05 p > 0,05
4 4 16
25-30 5,6+2,7% 5,6+2,7% 22,5+5%
p> 0,05 p> 0,05 p > 0,05
2 1 18
31-36 2,8+ 2% 1,4+1,4% 25,4+5,2%
p <0,01 p > 0,05 p >0,05
Total 13 13 45
18,3+4,6% 18,3+4,6% 63,4+5,7%

*p — confidence indicator

It is established that as the stages of AN progress,
in particular primary, anorectic and cachectic, the pro-
portion of people with GP increases. Thus, if it was

14.7% at the initial stage of AN, and reached 20% at
the anorectic stage, then it was already 42.7% at the ca-
chectic stage (fig. 5).



Sciences of Europe # 47, (2020)

57

25

20

m Catarrhal gingivitis, chronic

15

10

course

GP, initial-1 degree, chronic
course

m GP, I-1l degree, chronic cours

23
13
9 9
8
5,
N [ ] N

Primary stage  Anorectic stage

Cachectic stage

Fig. 5. Influence of stages of anorexia nesaon the frequency of generalizearpdontal diseases

The results of the study showed no correlation be-
tween the duration of NA and the independent forms of
gingivitis, but a direct dependence of the underlying

disease and GP was found more with accentuation for
the duration of 9-12 years (table 2).

Table 2

Influence of the duration of anorexia nervosa on the manifestation of generalized periodontal diseases

Duration of anorexia | The number Catarrhal gingivitis, GP inGifir;?_r?gzefezamdongL dll_sﬁa;is ;
nervosa, years of patients chronic course ' . gree, 1711 degree,
chronic course chronic course
4 3 8
1-3 15 5,6+2,7% 4,2+2,4% 11,3+3,8%
p > 0,05 p > 0,05 p > 0,05
5 3 11
4-8 19 7+3% 4,2+2,4% 15,5+4,3%
p > 0,05 p> 0,05 p > 0,05
4 7 26
9-12 37 5,6+2,7% 9,9+3,5% 36,6+5,7%
p <0,01 p > 0,05 p> 0,05
Total 13 13 45
18,3+4,6% 18,3+4,6% 63,4+5,7%

*p — confidence indicator

Conclusions:

1. A high incidence of periodontal disease was
established, reaching 100% in patients with anorexia
nervosa.

2. Among the independent forms of gingivitis,
the most common was chronic catarrhal gingivitis with
an emphasis on the marginal gums in patients with an-
orexia nervosa.

3. It is established that generalized parodontitis
prevails over other forms of GPD (80 + 4.6%), mainly
I-11 degrees, chronic course in patients with anorexia
nervosa.

4. The influence of age on the frequency of gen-
eralized periodontal diseases has been established. The
severity of GP was directly dependent on the age of pa-
tients with AN.

5. The course of GP was directly dependent on
the age of patients with AN.

6. The relationship between the main clinical and
radiological manifestations of generalized parodontitis

from the the duration and stage of nerve anorexia (pri-
mary — anorectic — cachectic) was established.
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ABSTRACT

This article presents modern views on type 2 diabetes mellitus with its association with chronic heart failure.
Keywords: type 2 diabetes mellitus, chronic heart failure, diabetic cardiomyopathy.

Currently, despite the development of high tech-
nologies, problems associated with type 2 diabetes
mellitus (DM) remain, since the steady increase in this
disease and the frequency of its serious consequences
is of great concern to the global medical community.
Thus, according to the World Diabetes Federation
(IDF), there were more than 150 million patients in the
world at the end of the 20th century, and according to
WHO forecasts, the number of patients with type 2 di-
abetes will reach 333 million by 2025. Unfortunately,
by the time of diagnosis of type 2 diabetes, half of the
patients already have complications leading to a de-
crease in the quality of life, early disability and prema-
ture death [1]. This is due to consequences such as loss
of vision, the development of terminal stages of renal
failure, non-traumatic amputations, as well as compli-
cations associated with cardiovascular disease (CVD).
It should be noted, according to numerous data in the
literature [2], in diabetes cardiovascular disease occur
2-5 times more often than those without the disease. At
the same time, there is a high risk of developing condi-
tions such as coronary heart disease (CHD), myocardial
infarction (MI), arterial hypertension (AH), and acute
cerebrovascular accident (stroke). So, 69% of patients

with diabetes have dyslipidemia, 80% have hyperten-
sion, and 50-75% have diastolic dysfunction. Thus, to-
day type 2 diabetes is regarded as the equivalent of the
presence of a clinically pronounced cardiovascular dis-
ease in a patient, which indicates the need to pay special
attention to this problem. As it is known, the main cause
of deaths in 52% of patients with diabetes is chronic
heart failure (CHF) [3].

It has now been proven that there is a two-way re-
lationship between heart failure and type 2 diabetes,
confirmed by pathogenetic studies, as well as a signifi-
cantly worsening prognosis for the patient with a com-
bination of these nosologies [4]. The Framingham
study proved an increase in the risk of developing heart
failure in patients with type 2 diabetes, compared with
the general population, 2 times for men and 5 times for
women [5]. As a result of epidemiological studies, it
was found that the prevalence of heart failure among
patients with diabetes is approximately 2.5 times higher
than in the general population. It is noteworthy that ac-
cording to the results of population studies, type 2 dia-
betes is a risk factor for developing heart failure, since
the risk increases with increasing severity of type 2 di-
abetes [6,7]. Moreover, in diabetes, the predictors of
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CHF are: high glycosylated hemoglobin (HbAZ1c), high
body mass index (BMI), insulin therapy, terminal
stages of chronic kidney disease (CKD), nephropathy,
proteinuria, albuminuria, retinopathy [8, 9]. So, when
comparing a group of patients with “isolated CHF” and
patients with CHF with concomitant diabetes, it was
found that with a combined pathology, the BMI level is
much higher [10]. At the same time, an increase in
HbAl1c by 1% increases the risk of developing heart
failure by 16%. In addition, in patients suffering from
type 2 diabetes with coronary heart disease, an increase
of 1% in HbA1c increased the risk of developing heart
failure by 36% within 4 years of follow-up [11]. Also,
numerous studies have demonstrated that patients with
heart failure suffering from diabetes are much more
likely to need hospitalization for heart failure. Thus, ac-
cording to the studies of SAVE, VALIANT and
CHARM program, it is precisely the increased need for
hospitalization that became decisive in introducing hos-
pitalization for CHF into the combined endpoint along
with cardiovascular death in assessing cardiovascular
safety of hypoglycemic drugs [12].

Data from various population and clinical studies
show an increase in mortality among patients with heart
failure with concomitant diabetes. So, the pathomor-
phological and pathophysiological basis for the devel-
opment of CHF in diabetes are: myocardial dystrophy,
structural remodeling of the myocardium and heart as a
whole, macroangiopathy of the coronary arteries, neu-
rocardiopathy [13]. Moreover, left ventricular hyper-
trophy (LVH) is a strong independent risk factor for
sudden death, myocardial infarction, stroke and other
cardiovascular complications. An important role in the
formation and progression of LVH is given to hemody-
namic (overload by pressure of the left ventricle, in
some cases by volume, decreased compliance of large
arteries) and neurohumoral mechanisms (direct and in-
direct growth-promoting effects of norepinephrine and
angiotensin Il on myocardiocytes, increased myocar-
dial fibrosis under the influence of angiotensin Il and
aldosterone) [14]. With LVH, coronary circulation is
impaired, which is manifested by a decrease in the cor-
onary vasodilator reserve and insufficient perfusion of
the subendocardial layers of the myocardium. All this
most often leads to LV systolic dysfunction. Thus, in
patients with systolic form of CHF (S-CHF) not receiv-
ing hypoglycemic treatment, with HbAlc> 6.7%, the
risk of death during the year was about 2 times higher
compared to patients with HbAlc <6.7% [15]. This is
due to the fact that type 2 diabetes leads to the develop-
ment of myocardial fibrosis and impaired filling of the
left ventricle (LV) with the subsequent formation of S-
CHF, characterized by dilatation of the LV cavity and
a decrease in its contractile function. It should be espe-
cially noted that the severity of the clinical course in S-
CHEF is determined by transferred MI (85.2%), while in
a third of patients it is repeated [14]. In addition, pa-
tients with S-CHF are most often patients with coronary
heart disease, with a reduced ejection fraction (EF), be-
cause according to published data, 2 years after myo-
cardial infarction, LV size in patients with type 2 dia-
betes increases to a lesser extent, and heart failure oc-
curs 2 times more often than in patients without type 2

diabetes [15]. However, in patients with diastolic heart
failure, characterized by normal or reduced size of the
LV cavity and preserved PV, the severity of the clinical
course is determined opposite to AH (76.7%), over-
weight and obesity (39.5 and 33.7%) [15, 16].

Thus, the study of mechanisms for the implemen-
tation of the adverse effects of diabetes on the course of
heart failure is an urgent issue in terms of the search for
new therapeutic goals. It is clear that diabetes-associ-
ated heart damage is multifactorial. With all the evi-
dence of the connection between diabetes, arterial hy-
pertension and the pathology of the coronary arteries,
there is epidemiological, clinical and experimental evi-
dence of the presence of additional mechanisms for the
development of heart failure in diabetes. The set of car-
diac changes in diabetes, independent of IHD and arte-
rial hypertension, is commonly called the term "dia-
betic cardiomyopathy.” Morphological and structural
changes typical for this syndrome are described; they
include an increase in left ventricular myocardial mass,
an increase in wall thickness and chamber volumes,
myocardial fibrosis, and intracellular lipid accumula-
tion. Functional changes include impaired left ventric-
ular diastolic function, impaired systolic function, and
decreased ventricular elasticity [17]. There is a notion
of the staged development of diabetic cardiomyopathy.
The concept of diabetic cardiomyopathy is based on the
presence of a complex of diabetes-associated factors
leading to changes at the molecular and cellular levels.
Accumulating, these changes lead to structural and
functional disorders of the heart, which ultimately man-
ifest the development of heart failure. In addition to the
immediate direct impact of diabetes on cardiac myo-
cytes, fibroblasts and endothelial cells, on the course of
heart failure may affect specific chronic diabetic com-
plications. So, it was shown that diabetic cardiovascu-
lar autonomic neuropathy (DACN) is a factor in the
progression of heart failure: the presence of autono-
mous neuropathy leads to a decrease in exercise toler-
ance, worsening of the clinical condition of patients and
morphofunctional heart parameters [18], i.e. DACN is
a factor worsening the quality of life of patients and
combined with high mortality [19]. The risk of devel-
oping myocardial infarction with a combined course of
heart failure and type 2 diabetes increases with ACN,
the most dangerous manifestation of which is asympto-
matic myocardial ischemia [19]. The relationship be-
tween DACN and the severity of LV hypertrophy was
also noted. According to research [20], there is a relia-
ble relationship between violations of the autonomic
regulation of the heart, the severity of ACN in patients
with heart failure and type 2 diabetes and structural and
functional parameters of the heart: a statistically signif-
icant increase in the LV myocardial mass index and the
incidence rate of adverse types of LV remodeling as the
manifestations of ACN become more severe.

The main pathogenetic link in the development of
type 2 diabetes is insulin resistance (IR), which in-
creases with the progression of heart failure [20]. IR has
a significant pathogenetic value in the development of
not only diabetes, but also heart failure. Thus, target or-
gan damage in patients in such a frequently encoun-
tered comorbid situation as CHF and type 2 diabetes
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has its own pathogenetic features mediated by the pres-
ence of insulin resistance syndromes, lipo-, glucose
toxicity, and cardiac sympathetic dysregulation. It
should be noted that the heart, kidneys, liver, vascular
bed are not only passive target organs in heart failure
and type 2 diabetes, but also active participants in mal-
adaptive remodeling: with their defeat, there is a further
increase in the risk of cardiovascular complications,
and their functional state has a significant impact on the
prognosis and outcome of both heart failure and type 2
diabetes [21].

Thus, the association of these two pathologies sig-
nificantly aggravates the course of each of them, and
their combination is a decisive factor in high mortality
in patients.

Conclusion. Regarding the etiopathogenesis of
the studied comorbidity, it should be noted that the eti-
ological relationship of type 2 diabetes and CHF is mu-
tually directed. In conclusion, it is worth noting that due
to the frequently encountered combination of diabetes,
hypertension, and coronary artery disease, the question
remains; in what cases is diastolic dysfunction directly
caused by glycometabolic disorder, as well as in any
compatible manifestations of all these diseases. From a
clinical point of view, this fact justifies the need to pre-
vent the development of heart failure in patients with
diabetes through therapy, including comorbid condi-
tions.

Thus, the conjugate course of type 2 diabetes and
CHF largely determines the unfavorable prognosis in
patients, creating difficulties in managing the latter for
both cardiologists and endocrinologists.

From the present review, it becomes obvious that
the frequency of the conjugate course of CHF and dia-
betes is quite high. At the same time, both the cause and
the complication of diabetes can be considered simul-
taneously chronic heart failure, therefore, therapy in
this category of patients should be characterized by an
integrated approach, including careful glycemic con-
trol, as well as effective blockade of neurohumoral
changes. At the same time, questions of cardiac safety
and the benefits of certain representatives of the group
of sugar-lowering drugs in patients with LV dysfunc-
tion remain, which determines the continuation of re-
search in this area.
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MISCELLANEOUS POULTRY FOOD AND BIOLOGICAL VALUE COMPARATIVE STUDIES

ABSTRACT
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You can find different types of poultry on the shelves of any butcher shop or supermarket. This meat has a
lot of advantages — it is quick to prepare, has a lot of vitamins and minerals, and is a very high-calorie and nutritious
product. In our country, you can freely buy poultry meat to your taste - chicken, goose and duck.

Also, the prevalence of ostrich meat is gaining momentum every year. Nutritionists say that the presence of
poultry in the daily diet is very important, since this meat helps to get enough, but will not get better. And this is
one of the main, but not the main nutritional value, the value of poultry meat in human nutrition.

Chicken meat is one of the most popular food products, while occupying not the last place in importance in
the diet. It contains many useful substances, and especially valuable is a high amount of protein. It is rightly called

the building material for all body systems.

Keywords: muscle, biological value, grind, biochemical composistion, protein, vitamins, oils, carbohydrates,

carbohydrates.

The main objective of the research work a vari-
ety of food and biological value of poultry meat a com-
parative study.

Meat is mainly characterized by muscle ul-
pasimen. The chemical composition of muscle tissue
complex. Its structure during and after slaughter of live
poultry miimkin. Therefore vary under the influence of
various factors on the chemical composition of the tis-
sue determines the special hard mode, for example

birds extraction of tissues immediately after slaughter,
cooling, cooling fast grinding, low-temperature pro-
cessing, etc grind

When it is determined by the chemical composi-
tion of muscle tissue, binding to other tissues (adipose
tissue) are separated, shreddered (Homogenise). Then,
the tissue can be part of the chemical components. [4]

The main group of chemical substances found in poultry

Ne indicators Size, % Ne indicators | Size,%
1 water 57.3 vitamins:

2 protein 19.5 12  |vitamin A 0.00001
3 oils 21 13 |vitamin B1 0.00005
4 carbohydrates 1.68 14  |vitamin B2 0.00022
5 ashes 0.9 15 |vitamin PP 0.0078

Mineral substances:

6 sodium 0.09

7 potassium 0.21

8 calcium 0,012

9 magnesium 0,019

10  |phosphorus 0.2

11  |iron 0.0014

This has done to achieve the following goals:

A Research chicken and duck meat organoleptic
characteristics;

A The study of the biochemical chicken and
duck meat;

A chicken and duck meat to the value of biolog-
ical research;

A Research chicken and duck meat safety indi-
cators.

Research from the company "as a form of" Tau-
bird is a chicken and duck meat.

"The purpose of the Alatau-bird" - its taste
qualities to provide excellent quality products of

poultry meat to the consumer, which is a modern
company.

Ii district of the city 15 kilometers away from
ecologically clean area of the factory is located in the
village of Capay.

Repeat three to five times experimental studies
generally accepted indicators of raw materials through
biochemical and microbiological research carried out
by the standard.

This study of poultry products Carried out in the
laboratory of the Kazakh National Agrarian University.
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Chicken and duck meat organoleptic characteristics
Indications Chicken Duck
Meat type plate N.Ot a small wet spot, filter paper, IlghtA little wet filter paper will not stain red.
pink color.
Oil Yellow color. [Faint yellow color.
the smell of Poultry flesh. Poultry flesh.

consistency

When meat dense, supple fingers, when
the pit quickly corrected.

When meat dense, supple fingers, when
the pit quickly corrected.

Transparency and the smell
of broth

Aromatic, transparent.

Aromatic, transparent.

Chicken and duck meat and biochemical composition

Average%o chicken duck
1 |water 66.3 49.4
2 loil 13.7 37.0
3 protein 19.0 13.0
4 fash 1.0 0.6

Chicken and duck meat and biochemical composition

m Chicken m Duck

6,30%

Water
49,40%
13,70%
Fat
37%
Protein
Ash
The composition of the amino acids of chicken and duck meat

Amino acids: Chicken duck
il tryptophan 1.20 1.15
D threonine 4.30 4.67
3 soleucine 5,28 5.04
i eucine 7.28 8.28
b ysine 8.79 9.21
6 methionine 2.61 2.65
7 henylalanine 3.94 4.21
3 valine 4,91 5,13
0 histidine 2.89 2.43
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The composition of fatty acids in the chicken and duck meat

The names of the bird Saturated fatty acids unsaturated fatty acids
palmitic stearin oleic  [linoleic linolenic
Chicken 24 7 38 20 2
duck 22 6 43 21 1
Jelinetin part of the meat, the amount of minerals and vitamins
Bird mineral substances vitamins
calcium phosphorus iron A Bl B6 RR
Chicken 12 200 1.5 0.12 0.15 0.16 8.1
duck 13 200 1.8 0.27 0.32 0.19 5.7
Microbiological parameters of chicken and duck meat
Indicators Norm of NK Concrete results
Chickens meat Ducks meat
QMAFANM, KOE/smg not more than 1*10%in 1 gramm 2.2*10° 2.4*10°
Patogenic salmonellas not allowed not found not found
Coliform bacteria not allowed not found not found

Conclusion:

One of the most important problem facing the
population to find ways to increase production and the
types of food products.

When full breakfast metabolism, digestive,
cardiovascular and nervous systems, and other systems
of the body functional ability violated.

Functional food products - which includes the
traditional use of the useful properties of other
nutrients, human health, the positive effects of the
modified product. These products included in the
functional nature mainly formulas of biologically
active additives (CS).

1. Chicken and duck meat organoleptikliq perfor-
mance analysis showed that two fresh poultry meat is
of great importance for the supply of meat dishes.

2. Meat contains protein, fat, water, mineral salts
and vitamins necessary for the body. Such as substance
chicken protein, water and ash can be seen that a lot
compared to the size of the duck meat. And duck meat,
chicken meat, 2.7 times more than the amount of fat.

3. The growth of the human body and valuable
proteins necessary for normal life. Meat biologically
valuable protein source.

4. Chicken and duck meat, no significant differ-
ence in mineral and vitamin composition, if a lot of vit-
amin PP chicken and duck meat, vitamins A, B1, B6,
and more.

5. Study "Alatau-bird" from the company from
poultry found to comply with environmental standards,
microbiological index more than the allowable limit.
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