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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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AUHAMUKA MAPKEPOB BOCITAJIEHUS ITIOCJIE ONEPALIUIA
HA JUCTAJIBHOM OTAEJIE IPAMOU KUIIKH

!Coanaros /I.B., 2Craposepos U.H., 'Coporun A.B., 'Pszanuena E.B., 2Jlonuakoa O.M.

!Spocnasckas obracmuas kaunuyeckas 6onvruya; *Apociasckuil 2ocyoapemeennulil meouyunckuil ynusepcumem, Poccus

B Hacrosiiiee Bpemsi 0TMEUaeTcsl HEYKJIOHHbIM POCT KoJuyde-
CTBa MALMEHTOB, Y KOTOPBIX OJHOBPEMEHHO JHATHOCTUPYIOTCS
HECKOJIbKO 3a00JIeBaHH JUCTAJIBHOTO OT/esa MPSIMON KHIIKH.
CoBepIIeHCTBOBAHNE XUPYPIUUECKOH TEXHHKH OMEPaTHBHOIO
BMEIIATENbCTBA U AHECTE3MOTIOTHYECKOTO MOCOOHS MO3BOIS-
10T 0€e30I1acHO BBINOJNHATH COUeTaHHbIEe onepauud [1,2,3,7,10].
OnHako, AaHHbIE, KACAIONUIHECs] BBIPAKEHHOCTH BOCIAIIUTEINb-
HOTO OTBETA MAaIMEeHTa MOCIe MPOBEACHHS TAKOTO POJia BMEIa-
TEJIbCTB T10 Ceil AeHb GparMeHTapHsblI.

Ha ceropusmnuii neHb UId JUarHOCTUKU OcTpoil ¢asbl cu-
CTEMHOT'0 BOCIIJIUTEIIBHOIO OTBETA HCIOJIb3YIOTCS OOLIenpu-
HiThIe Hecnennduyeckue mMapkepsl (COD, KONMUUECTBO JICHKO-
LIUTOB, U3MEHEHHE JielikouuTapHoil ¢hopmyasl) [5,8]. Onnako,
9T NOKa3aTeld B MOJHON Mepe HE MOTYT OTpaXkaTh Crerupuy-
HOCTb BOCHAJHUTEIBHOTO OTBETA B I10CIEONEPALIMOHHOM MEPHO-
Jie TIpU [aTOJIOTUHU AUCTAILHOTO OTxAeNa MpsMoi kumku [8]. B
MOBCEJHEBHOM MPAKTUKE MPH BOCMAIUTENBHBIX 3a00/I€BaHUAX
kumieyHuka (Oonesnp KpoHa, sS3BEHHBIM KONUT), AMBEPTHKY-
JISIPHOM OO0JI€3HU TOJCTON KUILIKH B KaUECTBE aIbTEPHATUBHBIX
MapKepoB CHUCTEMHOM BOCHAJIMTEIbHON pEaKUUu aBTOpaMH
[13,19] npennaraercs UCHONB30BAHUE TAKMX ITOKa3aTelel, Kak
nnrepneiikud-6 (UJ1-6), nakropeppun u C-peakTHBHBIN OelIOK
(CPB). NnTepneiikuH-6 OTHOCUTCS K YUCIy Hanbosiee XOpoIo
N3YYEHHBIX MPOBOCHAIUTENbHBIX [IUTOKHHOB, CHHTE3UPYEMBIX
aKTHBUPOBAaHHBIMU Makpogaramu, QudpobiactaMu U dHIO-
TeNNaIbHBIMM KIETKAMH TPH TPaBMax, T'MIOKCHH M BO3JEH-
CTBUHU OaKTePUAIIbHBIX SHIOTOKCUHOB U SIBIAETCS MEIHATOPOM
HanOonee crenuUIEcKoro M YyBCTBHUTEIBHOTO HMHIMKATOpa
ocTpoii (a3el BocmanurensHoro npouecca — CPb [13,15]. Bo
MHOI'MX paboTax Jl0Ka3aHa IpsMas CBsI3b MEXKLY M3MEHEHHEM
ypoBHs CPB, TspkecTbio M IUHAMHUKOM KIMHMYECKHX IPOSB-
nenunit Bocnanenus [4,9,11,12]. Jlakrodeppun sBisiercst mo-
TUQYHKIMOHAIBHBIM OEJIKOM OCTpOi (ha3bl, BBINOIHSAIOIINM
aHTHOAKTEePUAIbHYI0, IPOTHBOBUPYCHYIO, MPOTHBOIPHOKOBYIO
1 aHTUNAPA3UTAPHYI0 AaKTUBHOCTB, MPOTHBOATIIEPTHUYECKOE M
HMMYHOMOJYJIHPYIOIEe JIEHCTBUE Yepe3 PEryIsIui0 CHHTE3a
uutokuHoB [17,18,21,22].

Hecmotps Ha Gosiee BHICOKUI YpOBEHB CIEU(PUIHOCTH pac-
CMaTPHBAEMBIX MTOKa3aTeNel B CPABHEHUHU C KJIETOUHBIM 3BEHOM
MMMYHHOI CUCTEMBI B JINTEPATYpe OTCYTCTBYET HHMOPMALHUS O

KOMILJICKCHOM HCIOJIb30BaHUM HHTepielikuna-6, CPb u makro-
(deppuHa Mpu OIEHKE CHCTEMHON BOCIAIUTENIBHON pPeakuuu y
MaLUEHTOB C MATOJI0THel JUCTAIbHOTO OT/eNa MPIMOil KUIIKH.
B cBa3u ¢ aTHM, aHAINM3 CUCTEMHON BOCHAIMTENBHON PEAKIUU
OpraHusMa B OTBET Ha yBEIMYEHHE 00beMa XUPYPrHYeCKOTo
BMEIIATENILCTBA MPH COUETAHHBIX OMEPALHAX Ha AUCTAILHOM
OT/IesIe MPSMON KUILKH SIBISACTCS HaunOoJIee aKTyalbHbIM.

Lenp uccnenoBaHust — MpoBeAECHUE CPABHUTEIBHOTO aHAINU-
3a KOHLEHTPAI[Md MapKepOB BOCMAIEHMs - HHTEpIeHKUHA-0,
C-peakTuBHOro Oenka W JAKTO(QEppUHA B CHIBOPOTKE KPOBHU
MAalUEeHTOB C J00pPOKaYeCTBEHHBIMHU 3a00E€BAHUSIMHU MPSIMOM
KUIIKA B 3aBUCUMOCTH OT 00beMa XHPYpPrHUECKOro BMellla-
TENbCTBA U OIEHKA MX M3MEHEHUH B Pa3InMyYHBIE CPOKHU TIOCIE
oTepanuH.

Marepunaa u meroanl. MccrnenoBanue npoBoauin Ha Gase
kauHukn ['BY3 10 «O6nactHas knuHHYecKas OONBHHUIIA» C
2010 mo 2015 rr. 3a nanHbIl nepuox odcnenoBaHo 92 manueH-
Ta, OIIEPUPOBAHHBIX 10 IOBOJY MATOJIOTUH JUCTAILHOTO OT/EIa
MPSIMOM KMILIKU: XPOHUUECKUI TeMOPPOH, CBUIL IPSIMON KUILKU
U XpOHHMYECKas aHalbHas TpemuHa. Jlo Havana ucciaeaoBaHHs
BCE MALUEHTHI Jali MHChbMEHHOE H0OPOBOIBHOE MH(POPMUPO-
BaHHOE COIVIacHe Ha ydacTHe B HeM. bonbHble OblIM paszene-
HBI Ha JIBE IPYIIIBI B 33aBUCUMOCTH OT 00bEMA BMEIIATEIbCTBA.
I'pynmy cpaBHeHHs cOCTaBWIM 54 MalMEHTa, ONEPHPOBAHHbIE
I10 TIOBOJY OAHOTO U3 TPEX 3a00JIeBaHUI: XPOHUYECKUI reMop-
poii — 19 (35,2%) GonpHbIX, cBULL IpsAMol KUIIKK - 27 (50%),
XpOHMYECKas aHalbHas TpemuHa - 8 (14,8%) narueHToB. Myx-
4yuH 06110 29 (53,7%), sxenumH 25 (46,3%). B ocHoBHY!1O rpymi-
My BOILIM 38 MAalMEHTOB, ONEPHPOBAHHBIX OJHOBPEMEHHO MO
MOBO/y JIBYX M Oosiee 3abosieBaHHil (COYeTaHHAs MATOJIOTHS).
ITpu 3TOM, OCHOBHBIM AMArHO30M BBICTYMAJH Te ke 3a00ieBa-
HUS: XPOHUYECKUI reMOPPOM, CBUIL NPSAMON KUIIKH MU XPO-
HHUYecKas aHaimbHas TpemuHa. CoueTaHHe XPOHHYECKOTO Te-
MOppOs, KaK OCHOBHOTO 3a00JI€BaHMSA, C AaHAIBHBIM COCOUKOM
BoIsiBIIEHO Y 7 (18,4%) manumenTos. CoyeTaHue CBUILA MPSIMOM
KHUILIKH C XPOHUYECKUM IreMoppoeM ycTaHoBIeHO y 18 (47,4%)
GOIBHBIX, C IepHaHanbHON 6axpomkoii - y 1 (2,6%). CoueTtanue
XPOHMUYECKOW aHAJIbHON TPEILIMHBI C XPOHUYECKUM FEéMOPPOEM
onpeneneno B 12 (31,6%) ciyuasx. Myxxuun Os110 13 (34,2%),
JKeHIIMH - 25 (65,8%) (Tabnuua 1).

Tabnuya 1. Pacnpedenenue nayueHmos no epynnam u nowy

I'pynna cpaBuenus (n=54) OcHoBHas rpynna (n=38)
Tennepnas cTpykrypa KOJIN4€eCTBO o KOJIM4ECTBO %
NalNEeHTOB NalHEeHTOB
My K9uHBI 29 53,7 13 34,2
JKeHmuHbI 25 46,3 25 65,8
Bcero 54 100 38 100
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CpenHuii BO3pacT MAaLMEHTOB OCHOBHOM I'PYIIIBI COCTABUI
47,742,9 ner, rpynmsl cpaBHeHUs - 46,2+1,6 net. BozpacTHbIX
pa3nuuuii B rpymnmnax He orMedeHo (p>0,05).

I[J'[ﬂ OLCHKHN CTCIECHH BBIPAXXCHHOCTHU BOCHAJIMTEIBHOIO OT-
BETa Ha OIEPALMOHHYIO TPaBMy B 00€UX IpyInax OOJbHBIX 10
onepauuy, Ha 3 u 7 CyTKH IOCJIE OIlepalliu B CHIBOPOTKE KPO-
BU ONpEACSUIM KOHLICHTpauuo uHrepieiikuna-6, CPb u nak-
Topeppuna. KoHIIEHTpaIHI0O MapKepoB BOCHIAIICHUST H3MEPSUTH
B CBIBOPOTKeE (IJIa3Me) KpoBH, 3a0paHHO B mepron ¢ 9 o 11
yacoB. OmnpeeneHue MpoBOIMIN TBEPAO(PA3HBIM METOJOM HM-
MyHO(EPMEHTHOTO aHallU3a, UCIONB3Ysl Habop peareHToB 3AO
«Bektop-BECT» (HoBocubupck) mo MHCTPYKLHH MPOU3BOMH-
Tessi. ONTHYECKYIO INIOTHOCTh PAacTBOPOB M3Mepsin (hoTome-
TPUUYECKH IIPU AJIMHE BOJIHBI 450 HM.

Ionyuennsie 1UQpoBbIe TaHHBIC MOIBEPTHYTHI CTATHCTHU-
YEeCKOMY aHaJlM3y M IMPEACTaBICHbI B BHUIE TaONMI. AHAIN3
JIAHHBIX IMPOBOAWIIA C IIOMOIIBIO ITaKE€Ta HNPUKIAAHBIX IIPO-
rpamMm Statistica 10.0 (StatSoft Inc). 3HauuMoOCTh pazTUUHit
BapHUalMOHHBIX PA0B B HECBA3AHHBIX BbI60pKaX OLICHUBAJIN C
MOMOIIIBI0 KpuTepust ManHa-Yuthu. JlaHHbIC B TabIMIIaX Mpe-
cTaBieHbl B BuIe M+m, rae M — cpenHss, m — ommoOKa cpen-
Heﬁ. I[OCTOBeprIM CHUTAJIHN pa3inuue Me)Kle CpaBHUBACMbIMU
pszamu ¢ YpoBHEM JI0CTOBEPHOM BeposTHOCTH 95% (p<0,05).

Pesyabrarel M o0cy:kaeHue. PesynbTaThl McClleOBaHUH
MoKa3alid, 4TO KOHIEHTpAIMs HHTEPICHKUHA-6 10 ornepaiuu
y GOHBHI)IX prr[r[bl CpaBHECHHA COCTaBWIa: C XPOHUYECCKUM
remoppoem - 1,314+0,41 nr/mi, co CBHIEM MPSIMOM KHUIIKH -
6,76£1,65 nr/mi, ¢ aHaneHOU TpermuHou - 10,18+4,56 mr/mu,
YTO COOTBETCTBYET YTBEP)KAEHHBIM B KIIMHUKE JJAOOPATOPHBIM
HopMaM (Tabnuna 2). B ocHOBHO# Tpyrine ¢ coueTaHHOW HaTo-
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JIOTHEH, TIe OCHOBHOE 3a00JIeBaHUE OBUTO aHAJIOTMYHBIM C IIep-
Bo# rpynmo# - 9,0343,37 nr/mu, 3,25+1,3 nr/ma u 11,42+3,08
II/MJI, COOTBETCTBEHHO, YTO COOTBETCTBYET YTBEP)KIEHHBIM B
KJIMHHKE J1ab0paTopHbIM HOPMaM.

B rpynne cpaBHeHHs Y GOJIBHBIX C XPOHUYECKUM IeMOpPpPOEM
K TPETBUM CyTKaM I10CJIe XMPYPrUUeCcKOro BMEIIaTeIbCTBa Ha-
01r07aI0Ch JOCTOBEPHOE yBeanueHue konuentpauuu 1UJI-6 no
14,06+4,54 1r/mi B cpaBHEHHH C JOOHEPALMOHHBIMHU [TOKa3aTe-
JISIMHA ¥ CHHYKCHHE KOHIICHTpAIK Mapkepa 10 5,94+3,02 mr/mi
K CeIbMbIM CYTKaM IOCJIE XUPYPrHIeCcKOro BMeLIaTenbcTBa. Y
OOJIBHBIX CO CBUILEM NPSIMOM KHUIIKH HA 3 CYTKHU IOCIE XUPYp-
IMYECKOro BMEIIATEIbCTBA TAKXKEe OTMEUSHO JOCTOBEPHOE I10-
Boimienne NJI-6 1o 10,22+1,69 nr/mMi 1 10CTOBEPHOE CHIDKCHUE
ero 1o 6,11£1,04 nr/mia Ha 7 CyTKH B CPaBHEHUH C TPETHUMH
CyTKaMu. Y INalUEHTOB C aHAJIbHOM TPELIMHOW BBIABIECH POCT
koHueHrpauu UJI-6 no 15,33+5,9 nr/mi k TpeTbUM CyTKam H
cHmkenne ee 10 13,32+4,16 nr/ma x 7 cyTkam rmocie orepa-
oyH, IIpU 3TOM JOCTOBEPHBIX H3MeHeHldﬁ KOHLECHTpaluu pac-
CMaTpUBaEMOro MapKepa ¢ JaHHbIM AMAarHO30M He BbIsABIECHO. B
OCHOBHOﬁ rpynne, 1€ OCHOBHBIM 3360J'IeBaHl/ICM ABJIAJICSA XPO-
HUYECKUH reMOoppoi, OTMEUEHO HEIOCTOBEPHOE IOBBILICHUE
NJI-6 no 14,68+6,81 r/mi1 Ha TPEThU M CHIXKCHUE €r0 KOHIICH-
Tpamu 10 9,9+4,5 nr/mMi1 Ha cebMbIe CyTKHU IOCIIE OIepalHu.
Y GOJBHBIX CO CBUILEM IIPSIMON KHIIKH BBISIBICHO J0CTOBEPHOE
noBeIeHne KoHenrpamuu UJI-6 mo 12,28+2,78 nr/mi Ha 3
CYTKH C MOCJEAYIOLUIMM €€ JOCTOBEPHbIM YMEHBILICHHEM Ha 7
CyTKH 110 5,39+1,47 nr/mi. Y GONbHBIX ¢ OCHOBHBIM 3a00J1eBa-
HUEM aHaJIbHas TpeulrMHa Ha 3 cyTku oTmedeH poct MJI-6 no
24,78+7,2 nr/mi u cHibKkeHne Mapkepa 1o 13,3+3,69 nr/mi Ha 7
CYTKH TIOCJIC OTIepALIUH.

Ta6auya 2. Toxkazamenu KoHyeHmMpayuu UHmMepiLeukuna-6

3Hauenune
3naveHue 3HaveHHne MOKAa3aTeNsI
Ha3Banue 0CHOBHOI0 nokasareJisi Ha JlocToBepHOCTH
noKa3areJisi 10 Ha 3 CyTKH mocJje
3a00/1eBaHUSs 7 cyTKH nocJie p<0,05
onepamnuu, nr/mja onepanum, nr/mji
onepauuu, nr/mi
I'pynna cpaBHeHus
P!<0,05
XpoHUYeCKHii reMoppoi 1,31+0,41 14,06+4,54 5,94+3,02 P2>0,05
P*>0,05
P!<0,05
CBHUIL IPSIMOI KUILKH 6,76£1,65 10,22+1,69 6,11+1,04 P?<0,05
P*>0,05
P'>0,05
AHanpHas TpemuHa 10,18+4,56 15,33£5,90 13,32+4,16 P%>0,05
P*>0,05
OcHoBHas rpynna
P'>0,05
XpoHUYECKH reMoppoi 9,03£3,37 14,68+6,81 9,90+4,50 P>>0,05
P*>0,05
P'<0,05
CBuII IPSAMON KUIIKH 3,25+1,30 12,28+2,78 5,39+1,47 P?<0,05
P*>0,05
P>0,05
AHanpHas TpelyHa 11,42+3,08 24,78+7,20 13,30+£3,69 P>>0,05
P*>0,05

P’ — cpasnenue nokazamens 0o onepayuu ¢ NOKA3amenem Ha 3 CymKu 6Hympu epynnol,
P?— cpagrenue nokazamens na 3 cymku ¢ nokasamenem Ha 7 CYmMKU GHYMPU PYRNbl,
- ) 1
P3— cpagrenue nokazamens 0o onepayuu ¢ nokazamenem Ha 7 CymKu 6Hympu epynnol
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Tabnuya 3. Iokasamenu xonyenmpayuu C-peaxmugno2o benxa

3HaueHue 3HaueHue nmoxkazaTeJisi 3HauyeHHne MoKa3zaTeJsisi
Ha3BaHnue 0CHOBHOTO JlocToBepHOCTH
moKasareJisi 10 Ha 3 cyTKH mociie Ha 7 CYyTKH mociie
3a00J1€eBAHHS P<0,05
onepauuu, Mr/a onepauuu, Mr/a onepauuu, Mr/a
I'pynna cpaBHeHust
XpoHHYECKHI P'<0,05
Sevtoppoii 0,80+0,21 2,86+0,53 1,81+0,33 P2>0,05
Pp P3<0,05
P'<0,05
. P>>0,05
CBHII IPSAMOU KUIITKA 1,84+0,36 2,58+0,31 2,47+0,44 P0.05
P4<0,05
P'>0,05
AHanbpHas TpeIHa 1,90+0,24 3,97+0,87 3,87+1,67 P%>0,05
P*>0,05
OcHoBHas rpynmna
XpoHHuuecKuii P>0,05
I;ef;;“ oI:zHH 0,78+0,13 4,8842,57 1,73£0,77 P>0,05
PP P*>0,05
P'<0,05
Cuul IpAMON KUIIKU 0,86+0,21 1,79+0,25 2,00+0,65 P*>0,05
k) > k) kS £l k) P3>0,05
P4<0,05
P'>0,05
AHanpHas TpeIHa 1,35+0,54 3,61+1,38 4,394+0,96 P>>0,05
P*>0,05

P’— cpasnenue noxazamens 0o onepayuu ¢ nokasameinem Ha 3 CYmKu GHYympu cpynnui,
P?— cpasnenue noxkazamens na 3 cymxu ¢ nokazamenem na 7 Cymiu Hympu epynnol,
P3— cpasnenue noxkazamensi 0o onepayuu ¢ nokazameiem Ha 7 CymKu 6Hympu cpynnol,
P?— cpasnenue nokasamens 0o onepayuu y nayueHmos ¢ OUaeHO30M C8Ully NPAMOU KUWKU MeXCOy epYRnamu

IIpn cpaBHEeHMN ABYX IPYIHII 10 OMEPAIMX U B MOCIEONepa-
IIHOHHOM TIepPHOJie JOCTOBEPHBIX pa3Inunii He BhIABICHO. He-
CMOTpSI Ha BBICOKHH ypOBEHb HHTEpIICHKHHA-0 B CHIBOPOTKE
KPOBH MAIlIEHTOB OCHOBHOM TPYMIIBI C AMArHO30M XPOHUYE-
CKHIi TeMOPPOH 10 OTIepaliyl B CPaBHEHUH C TPYIIIOH OONBHBIX,
KOTOpBIE OBLIH MPOOTIEPUPOBAHBI IO TIOBOLY OIHOTO 3a00JeBa-
HUSI, OTMEUCH OJMHAKOBBI yPOBEHb Mapkepa y 00enX IpyIil K
3 cyTkam mocie onepanuu. CpaBHEHHE IBYX TPYII, OCHOBHOM
1 TPYIIIBI CPAaBHEHMS BBISIBAIIO yBEIMUCHNE KOHIIEHTPAIIUN WH-
TepieiiknHa-6 Ha 3 CyTKH M CHIDKCHHE €€ Ha 7 CYyTKH BHE 3a-
BHCHMOCTH OT HO30JOTHYECKOH MPUHAAIECKHOCTH M 0ObeMa
BMEIIATENbCTBA.

Pesynbrarel mccnenoBaHMM ITOKa3amM, 9TO KOHIEHTpANUs
CPb 1o onepanuu y OONBHBIX MEPBOW TPYIIBI COCTaBHIA: C
XPOHUYECKUM reMoppoeM - 0,80+0,21 Mr/1, co CBUIIEM IPSAMOit
kumkn - 1,844+0,36 mr/n, ¢ ananpHOU TpeumHOU - 1,90+0,24
MTI/JI, 9TO COOTBETCTBYET YTBEP)KAEHHBIM B KIMHHUKE JTabopa-
TOPHBIM HOpMaM (Tabmuia 3). B rpymnme ¢ coueTanHoit maToso-
THEH, T7Ie OCHOBHOE 3a00JIeBaHNE OBLIO aHAJIOTMYHBIM C TIEPBO
rpymmoit - 0,78+0,13 mr/a, 0,86+0,21 mr/m u 1,35+0,54 mr/m,
COOTBETCTBEHHO, YTO COOTBETCTBYET YTBEPKAEHHBIM B KIIMHUKE
11ab0paTOPHBEIM HOPMaM.

B mepBoii Tpynme y O0JbHBIX ¢ XPOHHYECKHM T€MOPPOEM K
TPeTbUM CyTKaM OIIEpallMOHHAs TPaBMa CONPOBOXKIAIACh IO-
CTOBEpHBIM yBenmueHneM KoHueHTparmmu CPB mo 2,86+0,53
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MT/T 1 cHIKeHueM ee 10 1,81+0,33 mr/1 k cenpMbIM cyTKam. Y
OOIBHBIX CO CBHIIIEM TPSIMO KUIIKU Ha 3 CYTKH TAKKe OTMeue-
HO noctoBepHOe noBsiienre CPb 1o 2,58+0,31 mr/m1 u camxe-
HUe ero 110 2,47+0,44 Mr/n1 Ha 7 CYyTKH B CPaBHEHHH C TPETHUMHU
CyTKaMHu. Y MalMeHTOB C aHAJIbHOM TPEIIMHOM BBISBIEH POCT
KOHIeHTparun 10 3,97+0,87 M/ K TpeTbUM CyTKaM W He3Ha-
YUTENbHOE CHIbKEHHE ee 110 3,87+1,67 Mr/m k 7 cyTkaMm mocie
onepaii. Bo BTOpoil rpymnme ¢ codeTaHHOM MmaToioruei, rae
OCHOBHBIM 3a00JI€BaHHEM SIBIISIICS XPOHUYECKHH TeMOppOH,
ormeueHo nosbeimeHne CPb o 4,88+2,57 mr/m Ha TpeTbu U
CHIDKCHHE KOHIeHTparwu 10 1,73+0,77 Mr/m Ha ceapMbIe CyT-
K1 Tocyie oneparun. Y OONBHBIX CO CBHINEM IMPSIMOH KHIIKH
BBIIBIICHO JIOCTOBEpPHOE MOBBIMIeHNe KoHIeHTpauun CPB 1o
1,79+0,25 Mr/m Ha 3 CyTKH € TOCIEAYIONIM €€ YBEIHUCHUEM
Ha 7 cyTku a0 2,00+0,65 mr/a. Y O0NbHBIX ¢ OCHOBHBIM 3a00-
JIeBaHUEM - aHallbHAs TpelnHa Ha 3 cyTkH oTMmedeH poct CPb
1o 3,61+1,38 Mr/n u AMHaMUYecKoe IMOBBIMICHHE MapKepa J0
4,3940,96 Mr/im Ha 7 CyTKH MOCTIE OTIEPAIHH.

[Tpu cpaBHEHUH JIBYX TPYTII, B OCHOBHOH TPy OTMEUCHEI
JIOCTOBEPHO 3HaYMMBbIEe OoJiee HI3KHE 3HAYCHNS KOHI[CHTPAIH
CPB y manueHToB ¢ JUarHO30M CBUII TPSIMOH KHIIIKH J0 OTepa-
1. JlaHHas TeHEHINS COXPAHAIACh U B TIOCIEONEPAlnOHHOM
MepHOIe, OHAKO PA3NUYIUs OBUTH HeI0CTOBEpPHBIMHE. [lomydeH-
HBIE Pe3yNbTaThl HEe MIPOTUBOPEYAT JAHHBIM IO KOHIIEHTPAIHH
NJI-6, Tak kak nocienHuii aeisiercss meauaropom CPB.
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Tabnuya 4. Iokazamenu Konyenmpayuu 1axmogpeppuna

3HaueHHe MOKA3aTe/Is HA | 3HAYEHHE TOKA3aTeIsT Ha
Ha3Banue ocHoBHOro | 3HaueHue MOKa3aTes Hocrosep-
3 cyTKH mocJe onepanuu, | 7 CyTKH mocje onepamnnu,
3a200/1€eBAHHUS 110 oTepanuu, Hr/mMJja HocTh P<0,05
HI/MJI HI/MJI
I'pynna cpaBHenus
Xpouuueckuit P'>0,05
EOM c¢ p 1060,95+415,82 2060,98+643,73 1086,66+258,23 P>>0,05
eMOppo P>0,05
P'<0,05
CBHUIL IPSIMOI KUILIKH 1009,81+120,96 2589,58+404,71 1539,99+177,67 P2>0,05
P3<0,05
P'>0,05
AwnanbHast TpelHa 1606,15+358,22 1744,20+527,66 1565,58+408,25 P>>0,05
P>0,05
OcHoBHas rpynna
Xpouunueckuit P'>0,05
I;OM c¢ ; 1647,50+508,23 2119,83%1114,40 1389,00+253,89 P>>0,05
eMOppo P>0,05
P'<0,05
CBHIL IPSIMOM KUIIKU 1394,45+244,55 2316,79+342,30 1895,12+382,44 P2>0,05
P3>0,05
P'>0,05
AHanbHas TpeuHa 1442,38+402,17 3085,48+1092,49 2226,57+935,91 P2>0,05
P*>0,05

P!— cpasnenue nokazamens 0o onepayuu ¢ nOKazamenem Ha 3 Cymxu 6Hympu cpynnol,
P?— cpasnenue nokazamensi Ha 3 cymku ¢ nokazameiem Ha 7 CYmKU 6HYmpu 2pynnbl,
P3— cpasnenue nokazamensi 00 onepayuu ¢ NOKA3amenem Ha 7 CYmKu Hympu 2pynnvl

Ilpu aHanmM3e pes3y/nbTaToB KOHLEHTpALMs JakTodeppuHa
y MalMEeHTOB TPYMIbl CPABHEHUs N0 ONEPAldM COCTaBHIA: C
XpOHHYECKUM remoppoeM - 1060,95+415,82 ur/mi, co cBuieM
npsivoit kumku - 1009,81£120,96 Hr/mi, ¢ aHaNbHOI TpeIiu-
HOH - 1606,15+358,22 Hr/MiI, 9TO COOTBETCTBYET yTBEPIKAEH-
HBIM B KJIMHHKe 1abopaTtopHbIM HOopMaM (Tabmiuna 4). B ocHoB-
HOH rpymnre, rjae OCHOBHOE 3a001eBaHUe ObIIO aHATIOTHYHBIM,
KOHIIeHTpalus nakrtopeppuna cocrapmna: 1647,50+508,23 ur/
M, 1394,45+244.55 ur/mn u 1442,38+402,17 Hr/mii, cooTBeT-
CTBEHHO, 3TO COOTBETCTBYET YTBEPXKJAEHHBIM B KIMHHKE 71a00-
paTopHBIM HOpMaM.

B mepBoii rpynne y OOJBHBIX C XPOHHYECKHM TeMOPPOEM
K TPeTbUM CYTKaM OMNEpaIOHHAs TPaBMa CONPOBOXKAANAch
yBeanueHueM nakropeppuna g0 2060,98+643,73 ur/mia u cHu-
JKEHHEeM KOHILIeHTpauuu mapkepa ao 1086,66+258,23 Hr/ma k
CeIbMBIM CyTKaM. Y OOJBHBIX CO CBHIIEM NPSIMOH KHIIKKA Ha
3 CyTKHM TakKe OTMEYEHO JOCTOBEPHOE IMOBBIIMIEHHE MapKepa
o 2589,58+404,71 Hr/mi ¥ JOCTOBEPHOE CHHIKEHHE €ro 0
1539,99+177,67 ur/mn Ha 7 CyTKH B CpPaBHEHHU C TPETHUMH
CyTKaMHU. Y TALMEHTOB C aHAJIbHOM TPELIMHOM BBISBIEH POCT
KoHIeHTpamu 10 1744,20+£527,66 Hr/Mil K TPEThUM CyTKam
u cHmkeHue ee 10 1565,58+408,25 ur/ma xk 7 cyTkam mocie
onepauuu. Bo BTOpoii rpynmne ¢ cOYETaHHOM MAaTOJIOTMEH, Tae
OCHOBHBIM 3a00JI€BAHHEM SIBIISIICS XPOHUYECKUIT reMOpPpOH, OT-
MedeHO ToBblieHue nakrodeppuna o 2119,83+1114,40 ur/mn
Ha TPEThH M CHIDKeHHE KoHIeHTpauun 10 1389,00+253,89 ur/
MJI Ha CeIbMBIE CYTKH TOCTIE ONeparuu. Y OONbHBIX CO CBUILEM
MPSMOM KMIIKK BBISIBIEHO JOCTOBEPHOE MOBBIIIEHHE KOHIIEH-
Tpaiuu nakrodeppuna 10 2316,79+342,30 ur/mi Ha 3 cyTKH C
MOCTIeYIOIINM €€ CHIDKEHHEM Ha 7 cyTku 1o 1895,12+382,44
HI/MJI. Y OOJBHBIX C OCHOBHBIM 3a00/ICBAaHMEM - aHaJbHAas
TpemuHa Ha 3 CYyTKH OTMEYEH POCT MapKepa BOCHAEHUs 10

10

3085,48+1092,49 Hr/™Ma W yMEHbIICHHE KOHILEHTpPAIUH [0
2226,574+935,91 ur/mn Ha 7 cyTku nocie onepaiuu. [Ipu cpas-
HEHHH JIByX T'PYII, KaK B OCHOBHOI1, Tak M B IPyIIe CPaBHEHUS
OTMEYEHO yBEeIIMYCHNE KOHIIEHTPALNH JIaKToQepprHa Ha 3 cyT-
KU ¥ CHUJKEHHE €€ Ha 7 CyTKU BHE 3aBUCHMOCTH OT HO30JI0THUE-
CKOM TMPHUHAUISKHOCTU U 00beMa BMEIIaTeIbCTRa.

Pe3ynbTaTel MccnenoBaHus MOKa3ald, 4TO MOKa3aTedu KOH-
IEHTPALUH BCEX HCCIETYeMBIX MapKepoB A0 OMepaluu Oblin
BBIIIE Yy MAIMEHTOB OOEHX TPYMIl C AUArHO30M aHalbHas Tpe-
muHa. VIckirodeHre cocTaBUIN MaIMeHThl OCHOBHOM TPYTIIHI C
JIMarHO30M XPOHHUYECKUI TeMOPPOif, Y KOTOPBIX KOHIIEHTPAIHs
nakTodepprHa Obla BBIIIE, YeM Y TMAIMEHTOB TOM Xe TpyI-
MBI C AMArHO30M CBUII MPAMOI KMIIKK M aHalbHas TpPEIHHA.
Ilo Bceli BEpOSITHOCTH, 3TO CBA3aHO C TEM, UTO XPOHHYECKAs
aHaNbHas TPEIIMHA MPEJCTaBIsET COO0M OTKPHITYIO PAHEBYIO
MOBEPXHOCTh C HAJTMYHUEM SIPKO BBIPAYKEHHBIX MPU3HAKOB MECT-
HOT'O BOCMAJINUTEIBHOIO MPOIiecca, TPUBOAAMINX K MOBBIIIEHUIO
KOHLIEHTPAIMU MapKepOB BOCIIAJICHUS JI0 OTepaIni.

OTMEYEHO J0CTOBEPHOE TOBBINIEHNE KOHIEHTPAUU UHTEP-
neiikuHa-6, C-peakTUBHOro Oenka M JakTopeppuHa Ha 3 CyT-
KU TIOCIIE ONepaluy B 00euX rpymnmax OOJbHBIX y MAaIlMeHTOB
C JMAarHO30M CBHII MPAMON KHIIKH. DTO CBSI3aHO, C TEM, 4TO
B TOJABJISAIONIEM OONBIINHCTBE CIy4aeB PACIOIOKEHUE CBH-
IIEBOTO XOJa MO OTHOIIEHUIO K aHalIbHOMY C(UHKTEpY ObLIO
TpaHcchUHKTEpHBIM (68,4%). B pesynbrare ncceueHus cBHIe-
BOTO X072 00pa30BBIBATACh paHa, MO CBOMM pa3MepaM M pac-
TIOJIOKEHUIO TIPEBOCXOAAIIAS TAKOBBIE TIOCIIE YAAJIEHHUs TeMOp-
POHIAIBHBIX Y37I0B U aHAIBHON TpemuHbl. [Ipn HopManu3zanuu
naccaxa KHIIEYHOTO COAEPKUMOTO Jallle Ha 3 CyTKHU, IPOUCXO-
10 MHOUIMPOBAaHHE OOLIMPHON paHEeBOil MOBEPXHOCTH, YTO
MPUBOJMUIIO K TOBBIMIEHUIO KOHI[EHTPALMH BCEX HCCIETYEMBIX
MapkepoB BocraieHus. [IpodUIakTHKON CHIKEHHSI BOCIIAIIH-



GEORGIAN MEDICAL NEWS
No 11 (320) 2021

TEJIBHOTO MpoIiecca B IaHHbIA BPEMEHHON MHTEPBAJI, 10 Hallle-
My MHEHHIO, ABJIACTCA TIIATCIIbHAA TMT'MC€HA 30HbI OIIEPATUBHO-
r0 BMEILATEIbCTRA.

CremyeT OTMETUTB, YTO BHE 3aBUCHMOCTH OT 00beMa orepa-
IMIMOHHOI'O BMCHIATCIILCTBA U HO3OHOFI/I'~ICCKOI71 MPUHAJIC)KHOCTHU
Ha 7 CyTKH IOCJIe Onepaluy OOJBIIMHCTBO 3HAUCHUN UCCIIeny-
CMbIX noxa3aTeneﬁ l'IpPl6J'II/ISI/IJ'lI/ICb K 100IMEpanoOHHbIM, UCKIIIO-
YCHUC COCTABUJIN ITAIIMCHTHI O6eI/IX rpyni ¢ 1darHo3omM aHallb-
Has TpellMHa. 3HaueHWs HHTepielkuHa-6 n C-peakTUBHOTrO
Oeka ObUTH BBILIE K 7 CyTKaM IOCJICOIePAllHOHHOTO HepHoa
B CpPaBHEHHMH C TAKOBBIMHM Tiepea ornepauuei. [Tpennonaraercs,
YTO 3TO CBSI3aHO C TEM, UTO Ouosornyeckas poib UJI-6, B mep-
BYIO O4Y€PC/ib, 3aKIIOYACTCsA B MHAYKIIMH BOCCTAHOBHUTCIBHBIX
MCXAaHHM3MOB W aKTHUBAIlUH MMMyHHOﬁ 3alIMThI, B TOM YHUCJIC U
cunre3a C-peaktuBHOrO Ocnka [6,14,16,20]. B cBoro ouepens,
npu BocnasieHuu koHueHntpauus CPb B mina3sme kpoBu yBenu-
yuaercs B 10-100 pa3 u umeercs npsiMasi CBA3b MEXIY M3Me-
HeHueM ypoBHS CPb u TspKecTblo M AMHAMUKON KIMHUYECKUX
npossieHuil Bocnanenus [4,9,11,12]. Tak kak y manueHTOB C
JIMarHO30M aHaJIbHAsl TPEIIMHA HaOMonaeTcs 00ee BhIPAKEH-
Has MECTHasi BOCIAJMTENbHAs PEaKIHs, COMPOBOXKIAIOIIASNCS
WHTCHCHUBHBIM OOJIEBBIM CHHIPOMOM, MPEANOJIAraercs, uTo
CHHIKXCHUEC I/IMMyHHOFO OTBE€Ta MPU JaHHOM 3a6OHeBaHHl/I Inpo-
TekaeT Oosee JUTUTENILHBINA TIEPUOJ 10 CPABHEHHUIO C JPYTHMH
BBIIIEPACCMOTPEHHBIMU 3a6OJ'leBaHl/IflMl/I.

[Tpu cpaBHEHMM MOJIyYEHHBIX [TOKa3aTelNiei M0 BCeM HCClie-
JyeMBbIM MapKepaM BOCIAJICHUS] My TPYIIIaMH HOCIIe Orie-
pauunu 10CTOBEPHBIX pa3m/mm71 HC BBIABJICHO, 4YTO SABJISICTCA
IMOJIOKHUTCIIbHBIM MOMCHTOM, TaK KakK yBeJ’[I/I‘{eHI/Ie 061>eMa OrI1e-
PaATUBHOI0 BMEIIATEIbCTBA HE IIPUBOAUT K )IOCTOBepHOMy Io-
BBIICHHUIO n0Ka3aTenei«i BOCIAJIUTCIIBHOI'O OTBETA y NManueHTOB
C COUETAHHOH MaTOJOTHeH.

BoiBoabl. 1. Ilokazarenuu KOHUEHTpAIMM BCEX HCCIEIye-
MBIX MapKepoB [0 OIEpalMy ObUTH BBIIIE y MAUEHTOB 00EUX
IPYIII C IMarHO30M aHajbHasl TpelHa. McKitoueHne cocraBu-
JIM IAaIUCHTHI OCHOBHOﬁ IpynIibl ¢ JUAarHo30oM xpoauqecxnﬁ re-
MOPPOi, Y KOTOPBIX KOHI[EHTpaLus JakTopepprHa Oblia BbILLE,
YeM y MAaLUEHTOB TOW )K€ IPYMIIbI C AMAarHO30M CBUIL NPSIMOM
KHUILIKH U aHaJbHAasl TPELMHA.

2. BHe 3aBucHMOCTH OT 00beMa BMEIIATENILCTBA M TUITA Map-
Kepa y NallMeHTOB C AUAarHO30M CBHII IPsSMON KMIIKH Hanboee
BBIpaXKCHHAsI BOCIIAJIUTENbHAS peakiins HaOmoaanacy Ha 3 cyT-
KU I10CJIE OTeparyu.

3. BHe 3aBucuMocTu 0T 00beMa ONepalluOHHOIO BMeaTellb-
CTBa ¥ HO30JIOTMYECKOM NPUHAUICKHOCTH Ha 7 CYTKHM IOCIe
orepanuy OOJBIIMHCTBO 3HAYEHUI HCCIIeyeMBbIX ITOKa3aTelei
l'lpPI6J'lH3I/lJ'[I/IC]> K A0O0NE€palMOHHbIM, HUCKIIFOUCHHUE COCTaBUIIA
ManrCHTHI O6€I/IX rpymnii ¢ 1MariHo30M aHalibHasl TPELIUHA.

4. VYBenuueHue oObeMa OINMEPATHBHOTO BMEINATEIBLCTBA HE
IPUBOAUT K }IOCTOBepHOMy ITOBBIIICHU IO l'lOKa3aTeJ'leﬁ BOCIIa-
JIUTENILHOTO OTBETA Y MALIMEHTOB C COYETAHHOI MaToMoruei.
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SUMMARY

DYNAMICS OF INFLAMMATORY MARKERS AFTER
SURGERY ON THE DISTAL RECTUM

Soldatov D., 2Staroverov L., 'Sorogin A., 'Ryazantseva E.,
Lonchakova O.

"Yaroslavl Regional Clinical Hospital, Yaroslavl, Russian Federa-

tion, *Department of Surgery «Yaroslavl State Medical University»,

Faculty of Post-Diploma Professional Education and Education of
Personnel of Highest Qualification, Ministry of Health of the Rus-

sian Federation, Yaroslavl, Russian Federation

Objective — to compare the concentrations of inflammatory
markers interleukin-6, CRP, and lactoferrin in the serum of
patients with benign diseases of the rectum, depending on the
volume of surgical intervention and evaluate their changes in
different periods after surgery.

Been surveyed 92 patients: 54 patients (control group) were oper-
ated on for one of the three diseases - chronic hemorrhoids, fistula
rectum and chronic anal fissure, 38 patients (main group) operated
simultaneously over two or more diseases (combined pathology),
where the main were diagnosed with the above diseases. In both
groups of patients was determined concentration of interleukin-6,
CRP and lactoferrin in serum before surgery, on 3 and 7 days after
surgery. There is no communication with the volume of intervention
co-operations in the distal rectum with the severity of the systemic in-
flammatory response. Not identified authentic differences in changes
in the concentration of inflammatory markers interleukin-6, C-reactive
protein, and lactoferrin in patients operated on for one disease and in
patients with combined pathology of the distal colon.

The concentration of all investigated markers before operation
was higher in both groups of patients diagnosed with anal fissure.
The exceptions were the main group of patients with chronic hem-
orrhoids, in which the concentration of lactoferrin was higher than
that of the same group of patients with a diagnosis of the fistula of
the rectum and anal fissure. Regardless of the volume of interven-
tion and the type of the marker in patients diagnosed with rectal
fistula most pronounced inflammatory reaction was observed on
3-rd day after surgery. Regardless of the volume of operative inter-
vention and nosology on 7-th day after the operation the majority
of the studied parameters values approached preoperative, with the
exception of both groups consisted of patients diagnosed with anal
fissure. Increased of volume of surgical intervention does not lead
to a authentic increase in performance of the inflammatory response
in patients with combined pathology.

Keywords: interleukin-6, C-reactive protein, lactoferrin,
combined operations.

PE3IOME

JUHAMUWKA MAPKEPOB BOCITAJIEHU S ITOCJIE OIIE-
PAIIA HA JACTAJIGHOM OT/IEJIE TPSIMOM KUIITKA

!Conpnaros /I.B., 2Craposepos U.H., 'Coporun A.B.,
'"Psizannesa E.B., 2JIonuakosa O.M.

! Apocnasckas obnacmuas kiunuueckas oonvHuya, *Apocias-
CKULL 20CY0apCcmeen bl MeOuyuHcKuil ynusepcumem, Poccus

HeJ’[I) HCCJIICAOBAHUA — CpaBHHTeHBHLIﬁ aHaJIn3 KOHLECHTpa-
UKW MapKEpOB BOCIIAJICHUS: HHTepHeﬁKHHa-6, C-peaKTHBHOFO
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Oenka ¥ JakTopepprHa B CHIBOPOTKE KPOBU MAI[MEHTOB C JIO-
OpOKaYeCTBEHHBIMH 3a00JICBAaHUSMH MPSMOM KHIIKH B 3aBHCH-
MOCTH OT 061>eM3. XUPYPru4e€CKOro BMENIaTeIbCTBA U OLIEHKA UX
U3MEHEHUH B pa3JIn4Hble CPOKHU TIOCIIE OIepalty.

HccnenoBanue nposeeHo cpeau 92 nanueHToB: 54 namueH-
Ta (rpyInmna CpaBHEHHUS) IPOOIEPUPOBAHbI 110 MOBOAY OIHOTO
U3 Tpex 3aboJeBaHuil - XPOHUYECKUIl reMOppOi, CBUIL Mpsi-
MOW KHIIIKM M XpOHHYECKas aHaJIbHAas TpeuiuHa, 38 nanueH-
TOB (OCHOBHAS TpyIIa) IPOONEPUPOBAHBI OJHOBPEMEHHO I10
MOBOJY JIBYX M Ooiyiee 3a0oyeBaHUI (coueTaHHAs MATOJIOIHsA),
1€ OCHOBHBIM JAUArHO30M BBICTYNAJIM BbILICIIEPEUNUCIICHHBIC
3aboneBanusi. B obenx rpymnmnax GOJNIBHBIX 0 ONEpalMud U Ha
3 1 7 CyTKH IOCJIE ONEPALMH B CBIBOPOTKE KPOBH OIIPEAEIISUIN
KOHIIEHTpaLMI0 UHTepelikuna-6, C-peakrusHoro Oenka (CPb)
1 JTakToeppuHa.

CBs13p 00beMa BMeNIaTeIbCTBA IIPHU COYETAHHBIX OINEPaIHsX
Ha JHUCTAJIbHOM OTACIIC l'[pﬂMOﬁ KHAIIKU C BBIPAXKECHHOCTBIO CU-
CTEMHOI'0 BOCIAJMUTEILHOIO OTBETa OpraHW3Ma He BBIABJICHA.
OTCYTCTBYIOT JIOCTOBEpPHBIC Pa3iiMuMs B M3MEHEHHH KOHIICH-
Tpanuii MapkepoB BocHayieHus:: uHTepnelikuna-6, CPb n nax-
Tod)eppm-[a Yy DanuEeHTOB, OIICPUPOBAHHBIX IO IOBOJAY OJAHOT'O
3a0oneBaHus 'y OOJIBHBIX C COYCTAHHOM MATOIOrNel AuCTallb-
HOTO OT/eJIa MPSMON KUIIKH.

KoHuenTpanus Bcex HccleayeMbIX MapKepoB 10 ONEpaliu
ObLIa BBIIIE Y NaucHTOB O6eI/IX I'pymIr ¢ AMarHo30M aHaJibHas
TpeuuHa. VMckiroueHne cocTaBUIM MalMeHThl OCHOBHOW IpyIl-
IIbl C IMAaTHO30M XPOHHYECKHH TeMOPPOH, Y KOTOPBIX KOHIICH-
Tpauus JakrodeppuHa ObUIa BBIIIE, YEM Y MALMEHTOB TOU JKe
rpynIibl ¢ 1MarHo30M CBUILL l'lpﬂMOIjl KUMKW 1 aHaJIbHas TPEUIn-
Ha. BHe 3aBucHMOCTH OT 00beMa BMeNIaTeIbCTBA U THIIA Map-
Kepa y MalMeHTOB C AMarHo30M CBUII IPSIMOM KHIIKK Hanbosee
BBIp)KCHHAsI BOCHAJIMTEIbHAs peaKiys HabIoaanachy Ha 3 cyT-
KU TI0cJIe oriepanuy. BHe 3aBucHMocTH 0T 00beMa olepanuoH-
HOT'O BMEIIATENILCTBA U HO30JIOTMYECKOM ITPUHAIEKHOCTHU Ha 7
CYTKH IIOCJIE Ollepaliy OOJIBIIMHCTBO 3HAUYSHUH MCCIIELyEeMbIX
NoKazaTesel MpUOIM3UINCE K I0OIEPALllMOHHBIM, UCKIIOUCHUE
COCTaBMWJIN IMALIMCHTHI 06e1/1x IrpymIl ¢ 1Maroio30M aHajlbHas Tpe-
[IMHA. YBeJIW4YeHHe 00beMa ONEepaTHBHOIO BMEIIATEIbCTBA HE
IPUBOAUT K JOCTOBEPHOMY IOBBLIIIECHUIO rokasarejeii Bocma-
JIUTEJIBHOTO OTBETA y MAIlMEHTOB ¢ COUCTAHHOM MaTOIOTHEH.
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OTIAJIEHHBIE PE3YJIBTATHI JEUEHUA MAIIMEHTOB C BAPUKO3HOM BOJIE3HBIO
MOCJIE IPUMEHEHHUA METOJUKHN ASVAL

L2epuookoB A.H., *Pamumsuin B.ILL., ‘Kauasioa C.1., 2Toaros C.H., SArasin A.A., SXauarpsu J.0.
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AKTYaJIbHOCTh TIPOOJIEMBI JICUCHHUSI OOJBHBIX BapHUKO3HOM
Oone3Hpl0  O0yCIIOBIEHA IIMPOKOHW PaclpOCTPaHEHHOCTHIO
9TOro 3aboJieBaHMsI, YBEIMYECHHEM CpeIy 3a00NeBIINX IOJH
JIMI] MOJIOZIOTO M TPYIOCHOCOOHOTO BO3pacTa, CYyIIECTBEHHBIM
CHID)KEHUEM MX KadecTBa ku3HH [7,8]. OTKa3 OT cBOEBpeMEH-
HOTO JIeYeHHs TaHHOW 0OJIe3HH BEAET K NMPOrpecCHPOBAHUIO U
BO3PACTAHUIO CTEHECHH TSDKECTH BapPUKO3HOTO PACHIMPEHHUS BEH
HIDKHHX KOHEYHOCTEH, CHHKECHUIO TPYAOCIOCOOHOCTH, Pa3BU-
THIO PA3JIMYHBIX OCIIOKHEeHUH [6,13,14].

B Hacrosiiiee BpeMsi B XUPYPruy BApUKO3HON OOJIE3HU OTUYET-
JIMBO MPOCIIEKHUBAIOTCS TPU CTPATETHYECKHUX MOAXO0/A: DHI0BA-
3aIbHbIC TEPMaJIbHBIC U HETEPMAbHBIC METOMBI JICUCHHUSI, pa3-
JINYHBIC BAPHAHTBI CTPHUIIIHMHTA, BEHOCOXPAHSIIUE OTEPAIIUH.
OueBuiHA OTYETIUBAS TCHACHIINS K YBEITMYCHHUIO JIOJIH SHI0BA-
3aJIbHBIX BMEIIATENILCTB CPEIN UCIIONB3YEMbIX METO/IOB Olepa-
TUBHOro sedeHus [2,13,16]. Oqnako naxke mocie NpUMEHEHUs
Hanbosee COBEPIICHHBIX 3H0BA3aJbHBIX METOIUK BBIPAYKCH-
HBII O0JIeBOI CHHIPOM HabroaaeTcst B 34-76% cinydaes, a mpu-
CTYIUTH K paboTe Ha CIIEAYIOMH IeHb 1ocie aMOyIaTopHOro
BMEIIaTeNIbCTBA He MOTYT 26-42% mnanuentos. [lo naHHbIM ucC-
cinenoBanuii [12], HEBpOJOrHUECKHUE pACCTPOMCTBA OTMEUAIOTCS
y 5,6-66,4% GONBHBIX, IEPSHECIINX HI0BA3ATBHBIN TEPMOIIH3.

B mocnennue roxel Onmaromapsi 6ojiee 4acTOMy BBISBICHHIO
NalieHTOB Ha PAaHHMX CTaausX 3a00NeBaHUs, CTPEMIICHHIO
YMEHBIIUTh HHBA3UBHOCTh BMEIIATEILCTBA U COXPAHHUTH CTBO-
JIbI MarMCTPAJIBHBIX MOJKOKHBIX BEH HAOIIOMACTCS YBEIHUCHHE
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HWHTEpeca K MPUMEHEHUIO BEHOCOXpaHSIOMIMX onepanuii [3].
JlaHHBIMU BapHaHTaMH ONEPATUBHBIX BMEUIATEIBCTB SIBIISFOTCS
meroaukn ASVAL u CHIVA [4,16,17,19]. Meroauka ASVAL
(Ablation Selective des Varices sous Anesthesie Locale) BHe-
JIpeHa B KJIMHU4YecKyro npaktuky B 2008 r. [18]. CyTs MeTOna
3aKJII0YAeTCsl B M30MpaTeIbHOM YaJeHUH WM 3HIO0BEHO3HOM
JIa3epHOM KOaryJsiiuy BapHKO3HO-TPaHC(HOPMUPOBAHHBIX MPHU-
TOKOB II0Ji MECTHOI aHeCTe3Meil C COXPaHEHHEM OCHOBHBIX
CTBOJIOB MOAKOXHBIX BEH. YCTpaHEHHE MPUTOKOBOTO BapHKO3a
o meroauke ASVAL, cortacHO HEMHOTOYMCIIEHHBIM HayYHBIM
MyONUKaLWsIM, TIPUBOANT K YMEHBLICHHIO T'eMOIHHAMUYECKOU
Heperpy3Kku, COKPAIICHUIO KaluOpa U BOCCTAHOBICHUIO (YHK-
I[[MH1 KJIa[IaHOB MaruCTPaJIbHBIX CTBOJIOB MOJIKOXKHBIX BEH B OJIU-
KalieM U OTHa’IEHHOM TOCIeonepaluoHHoM nepuogax [11].
Ha ocHoBaHMM M3y4eHHUS PE3yJIbTATOB JICUSHUS OOJIBHBIX, OIle-
pupoBaHHbIX 10 Metoauke ASVAL, 3onoryxun U.A. u coaBst.
HAOJIOIATN HCUE3HOBEHHE PedIIroKca Mo OOJBIION MOIKOKHOMN
Bere (BIIB) cnyctst cyTku nocne onepamyu B 45% ciydaes, a
crycrst Henento - B 71% [5].

OCHOBHBIM HPEHMYIIECTBOM 3TOTO ONEPAaTHBHOIO BMelIa-
TENILCTBA SIBISETCS COXPAaHEHHE MarrCTPABHBIX TOJKOXKHBIX
BEH, KOTOPHIE HMEIOT Ba)KHOE 3HAYEHHE ISl 00SCIIeUeHUsI KO-
JIaTEepaNbHOTO KPOBOTOKA MPU TPOMOO3e IIyOOKHX BEH U MO-
I'yT HCIIOJB30BaThCSl B KaueCTBE LIYHTOB IS MOCIEAYIOMINX
CEep/IeYHO-COCYUCTHIX omnepanuii. K ApyriuM monoxuTenbHbIM
CTOPOHAM JaHHOW METOIMKHM OTHOCHTCSl Majasi TpaBMaTH4-
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HOCTb, BO3MOXXHOCTh MPUMEHEHHs B aMOyIaTOPHBIX yCIOBHAX
MO/l MECTHOH aHecTe3nel, MPOCTOTa BHIIOIHEHUS, OTCYTCTBHE
HEOOXOAMMOCTH HCHOJIb30BaHUS JOPOTOCTOSIIIEH ammaparypsl
U PAacXOAHBIX MaTepualioB, COXPAHEHHE TPYA0CHOCOOHOCTH
MalUeHTa, HU3KUH ypOBEHb HEBPOIOTMYECKUX PACCTPOUCTB B
nocneonepaunonHom nepuoze [8,10,18]. [lo manHBIM HekoTO-
prix my6mukanuii [ 10], cermuduyeckuM 0CnoKHEHHEM JaHHON
orepanuy B PaHHEM I0CIEONEPATOHHOM MEPHOIE SIBISIETCS
TpoMOO03 COXPaHEHHOTO CTBOJA MArHCTPajIbHOW IOJKOKHON
BEHBI, KOTOPBIN HabmogaeTcs B 1-33% ciydaes.

OnHako Ha CTpaHULAX MEIULIUHCKOM IMedaTu ormyOInKOBaHO
HE3HAUUTENbHOE KOMMYECTBO PalbOT, MOCBSMIEHHBIX U3yYEHHIO
spdexruBHOCTH npuMeHeHus ASVAL texnomoruu. Bcospe-
MEHHOW MEIMUMHCKON JuTeparype MpeACTaBIeHbl pa3HOope-
YUBBIE PE3yNbTaThl JIEUEHHs MAUEHTOB C HCIONb30BAaHUEM
nanHoi omepauun. CmupHOB A.A. [11] y 12 onepupoBaHHBIX
narueHToB 1o Texnonorud ASVAL coyerst 1 rong He Habmronan
penuauBOB 3a00NeBaHMs HU B OXHOM ciydae. CenuBepcToB
E.N. [10] onmybnukoBan JaHHBIE, COTVIACHO KOTOPHIM B OTHA-
N€HHOM mepuoae peuuauB 3aboneBanus paszBuics y 10,6%
MAIMEHTOB, 00CIEOBAaHHBIX CIyCTs 12 MecsIeB Mocie onepa-
TUBHOTO JiedeHus. Ha ceronHsmHuil 1eHb HE0CTaTOYHO YETKO
OTIpe/ieNIeHbl MOKa3aHUsl U MPOTUBOMOKA3aHHs K MPUMEHEHHIO
JTaHHOII METOJMKH, He TPOBE/IeHA OIIeHKa OO0NEBOTO CHHAPOMA,
JUTUTENEHOCTH OTIEPAINH, OTAAIEHHBIX PE3yIbTaTOB JIEUCHUS.

OnHUM W3 3HAYUMBIX KpUTepHeB 3((EKTHBHOCTH OIepa-
THUBHOTO BMEMIATENbCTBA SIBIISIETCSl MONOXKUTENbHAS JUHAMU-
Ka KadecTBa >KU3HM IOCNE €T0 BBITOMHEHHs. B coBpeMeHHBIX
YCIIOBUSAX BaKHO COXPAaHEHHE TPYIOCIOCOOHOCTH OONBHOTO
u obecrieueHre MaKCUMaJIbHOTO KoM(opTa B paHHEM IOCIIEO-
MEpPALMOHHOM Tepuoje. M3BECTHO, YTO pa3BUTHE BAPUKO3HOMU
60Ne3HN MPUBOAUT K CHIKEHHIO KauecTBA JKM3HU NMAIUEHTOB.
OCBeIOMIIEHHOCTh HIMPOKOTO KPyra XHPyproB MO JaHHOMY BO-
Ipocy MO ceif AeHb HEAOCTAaTOYHA, XOTsl KOJTUYECTBO HAYUHBIX
U TUCCEPTAMOHHBIX PA0OT, MOCBAIIECHHBIX H3YUSHUIO JAHHOTO
acrieKTa MpoOIeMbl, C KaXIbIM TOZ0M yBenn4yuBaeTcs. IMeHHo
M03TOMY B HACTOAIIEE BPeMs HEOOXOIMMA BCECTOPOHHSS OIIEH-
Ka HEMOCPEICTBEHHBIX, OTAAIEHHBIX PE3YIbTaTOB JICUEHHs], Ka-
4yecTBa KU3HU NOcie NpuMeHeHus Mmetoauku ASVAL.

Marepuaa u meronbl. Ha knmHmueckux 06a3zax Kadempbl
xupypruu nospexaeanii MUHO MI'VIIII ¢ okts6ps 2000 mo
okTA0ph 2015 IT. Ha Je4eHNHn HaXOAWIOCh 84 OONBHBIX C Bapu-
KO3HOM Oone3HbI0 B Bo3pacte oT 18 1o 57 net. B uccnenoBanue
BKJtoueHbI 62 (73,8%) xenmuHsbl 1 22 (26,2%) MyK4YHHBI C Ba-
PHUKO3HOH O0ne3HbI0 B Oacceifne 00bIIOi MOAKOKHOI BEHBI Ha
OJHOI1 HIDKHEW KOHEUHOCTH. J[MUTenbHOCT BAPUKO3HOI Oones-
HU BapbHpOBasa B Ipezenax ot 3 1o 11 net, cpeqnee 3HadeHue
cocraBmio 7,4+0,9 1. CortacHO MeXayHapOAHOH Kinaccuduka-
i CEAP, kinanyeckuii kmace C2 nabmonancs 'y 77 (91,7%)
6onbHbIX, C3 —y 5 (5,9%), C4 —y 2 (2,4%) nauuenToB. Boc-
XOZAIINIT BAPUAHT Pa3BUTHSI BAPUKO3HOM O0JIe3HN OTMEUeH y 61
(72,6%), HI/ICXO)IS[H.[I/II‘/’I -y 23 (27,4%). B npeaonepanuoHHOM
MepHOJie MPHU NPOBEAECHUU TYIUIEKCHOTO aHTHOCKAaHMPOBAHHS
n3ydanu BapHAaHTHYIO aHATOMHIO, COCTOSHUE KJIAMaHHOTO am-
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napara, JHaMeTp U HPOTSHKEHHOCTh BaPHKO3HO-M3MEHEHHBIX
BEH HIDKHUX KOHeyHocTel. HecocrosaTensHOCTh cadeno-hemo-
PaIbHOTO COYCThs BBIBICHA Y BCEX MALMEHTOB, €T0 AUAMETP
BapbupoBan oT 0,6 mo 1,2 cm, cpenHee 3HAYEHHE COCTABUIIO
0,79+0,2 cM. HemocpeacTBEHHO MEPEJ ONepanueil ¢ MOMOIIBIO
JYIIEKCHOTO aHTMOCKAaHWPOBAHMS OTMEUalld MeCTa BHaJeHHs
BapUKO3HO-TPAHC(HOPMHUPOBAHHBIX IPUTOKOB B cTBOJ BIIB.

IMox mectHO aHecTe3neld MHUHH(ICOIKTOMHUST BapUKO3HO-
TpaHC(HOPMUPOBAHHBIX IPUTOKOB ¢ coxpaHeHueM cTBojia bIIB
(metonuka ASVAL) Bbinonnena 84 manuentam. BapukosHbie
NPUTOKHU JIMTMPOBaK B obnactu BriageHus B bIIB u nanee yna-
JAJIA B JUCTAJIbHOM HaIlpaBJICHUU. HJ'II/ITCJ'[])HOCT]) ornepanuu
Koyiebanack B npeaenax ot 22 10 45 MUHYT, cpeiHee 3HaueHHe
cocraBmiio 26+1,1 MunyThI. [loce okoHYaHMS BMEIIATeIbCTBA
MalUEHTBI CAMOCTOATEIIBHO MOKHUJIAIN KIMHUKY B JICHb Oll€pa-
1uu. [To JaHHBIM OMpoca COXPaHMIH TPYAOCIIOCOOHOCTD B MOJI-
HOM 00BEMe 78 (92,9%) omepupoBaHHBIX MAIEHTOB, 6 (7,1%)
OTMETHJIN €€ CHIKeHHEe U O(OPMUIIH JIUCT HETPYAOCIOCOOHO-
cTd. Y NMalMeHTOB U3yUHIH YPOBEHb MOCIICONePaHOHHON 00IH
Ha BTOPOM JICHb MOCJIEe BMEIIATEIHCTBA C MCIIOIb30BAHHEM BH-
3yaJbHO aHaJOTOBOH IIKaJbl. IHTEHCHBHOCTB OOJTH BapbUPOBa-
Ja B ipezenax ot 1 1o 3 6amioB, CpeaHuid TOKa3aTellb COCTABUII
2,6+0,2 Gasa.

Pesyabrarbl u 06cyxaeHue. VIHTPAONCPALMOHHBIX OCIIOK-
HEHUH U JIeTaJIbHBIX UCXOJ0B He OTMEuYeHO. B panHeM mocie-
onepaunonHom mepuoae y 1 (1,2%) manuenra oOpasoBaiach
o0mMpHas reMaroMa B 00J1aCTH yNaJIEHHOTO MPUTOKA, KOTOpast
Obula 3BaKyHpoBaHa C momoupto myHkuuu. Emé y 2 (2,4%)
OONIBHBIX pa3BUiICs TPomMO03 coxpanénHoro ctBosa BIIB, He-
BpOJIOTMUECKHE paccTpoiicTBa Habmromamuch y 2 (2,4%), ru-
nepnurmentanus — y 3 (3,6%) manuentoB. TpomOoTuueckue
OCJIOXKHEHHS KyIIUPOBaHbI B pe3y/IbTaTe MPOBEIEHHOTO KOHCEp-
BaTUBHOI'O JICUCHUS, TUIIEPIIMTMEHTALMA U ITapacTE3UuM MPOIIINA
CaMOCTOSTENBHO CIycTs 6-12 MecsleB Mociae BMELIaTeIbCTBa.
[Ipu sToM Tpomb03 ocHoBHOro ctBosa BIIB oOycioBneH, mo
BCEH BEpOATHOCTH, TPaBMaTU3aLMEH IPH yAaTeHUH OTXOAALINX
OT HETrO0 BApHUKO3HBIX MNPUTOKOB U ABJIACTCA Cl'leL[I/I(bH'-leCKI/IM
OCJIOKHEHHEM JaHHOTO BMemiaTenbcTBa. OTaaiéHHbIE pe3yiib-
TaThbl JICUECHUSA U Ka4€CTBO JKU3HU IMMALIMCHTOB HU3Yy4YCHBI CITYCTH
1 rox mocie BBHINOJHEHUS ONEPATUBHOIO BMeLIaTenbCcTBa y 84
(98,8%) GomnbHBIX. BceM mareHTaM BBITIOTHEHBI OCMOTP OIIe-
PUPOBAHHOM HIDKHEH KOHEYHOCTU M AYIJIEKCHOE aHI'MOCKaHU-
poBaHue. B orTnaséHHOM MOCIEONEPAMOHHOM MNEPUOIE IPH
YJIBTPa3ByKOBOM O0CJIEIOBAaHHH YCTAHOBJICHO YMEHBILICHUE
muametpa BIIB B 1,2 pa3a B cpaBHEHHH C J0OOIEPALIMOHHBIMU
pazmepamu. Cpennee 3Hauenue auamerpa COC o onepanuu
cocrasuiio 0,79 cm, criycrs 12 mMecsieB nocie BMEIaTenbCcTBa
— 0,65 cm. Habnropanoch Takke MCYe3HOBEHHE peduIrokca 1o
BIIB y 64 (62%) naunentos. B xone o0cnenoBaHus onepupo-
BaHHBIX OOJIBHBIX peruIuB 3a0oneBanus BoisiaeH B 10 (11,9%)
CllyyasiX, U3 HUX 7 OOJIbHBIM BBINIOJIHEHA 3HIOBEHO3HAs Jla3ep-
Has obauTepalys, 2 - AMudaciuaibHOe TUTUPOBAHNE KOMMY-
HHUKaHTHBIX BeH 10 Kokkery n munudnedskromus, 1 — paauo-
Y4acTOTHasi O0IUTEparusl.

Tabnuya. [lokazamenu kawecmea dcuzHu 6 npedOnepayuoHHOM U 8 OMOAIEHHOM NEPUOOax

dusnuecknii Bboaesoii Ilcuxonoruyeckuii ConuaabHbIH
IToxa3zaTenu
paxTop daxTop hakTop daxTop
o onepamuu 2,610,041 2,72 £0,054 3,11+0,039 3,24+0,022
IlocJsie onepanuu cnycrs 1 rog 2,08+0,032 1,95 £0,046 2,15+0,053 2,38 £0,017
Junamuka, % 20,3 28,3 30,9 26,5
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JluHaMKKa KayecTBa KM3HU HaOJII0MaeMBbIX OOJBHBIX OlLle-
HUBaJIach nocpeactsom ornpocHuka CIVIQ 2 B mpenomnepa-
IIMOHHOM M OTHaJEHHOM IIOCJICONEPALMOHHOM IIepUOax.
OIpPOCHUK COACPKUT 4 LIKaIbl, 0 KaKIOW U3 KOTOPOW Ia-
LIUCHT CyOBEKTUBHO OLleHUBal cBO& cocrosiHue oT 0 (Max-
CHUMaJIbHBII yPOBEHB) 10 5 0aioB (MHHUMAJIbHBIH YPOBEHb
3/10pOBbsI MJIM TOJNHOE (U3UYECKOe M IyLIeBHOE OJaroro-
nyune). KoiauuecTBeHHbIE 3HaueHHUs IIOKaszareslel kayecTBa
JKU3HH, KOTOPBIC ONIpEIeNIeHbl Iepel]] MPOBEIeHHEM ollepa-
TUBHOT'O BMCIIATCJIBCTBA U Cl'lyCTﬂ 1 roa 1mocJi€ €ro BBIIIOJIHE-
HUS MPEJCTABICHBI B TAOIUIE.

V IMalMEeHTOB OTMECUYCHA IMOJIOKHUTCIIbHAs JUHAMHKA BCEX I10-
Ka3aresel KauecTBa )HU3HU B OTAAJIEHHOM [OCICONEPALIOHHOM
nepuone Ha 20,3-30,9%. [lo gaHHBIM TPOBENEHHOTO MOHMTO-
puHra HabMoIAIOCH HauOoIbIIEeEe YIy4IlIeHHUE [TOKA3aTessl [ICH-
XUYECKOro 310poBbs (B 1,4 pa3za). [lanuenTs! nocie onepanuu
OTMCYHAJIN ynquueHHe HAaCcTpPOCHUs, POCT IMOJIOKUTEJIbHBIX MO~
1uii, omymany ceds Gosiee CrIOKOMHBIMU. BBIsSBICHO yBeanue-
HHe Ha 26,5% conuaibHON aKTUBHOCTH ONCPUPOBAHHBIX OOJTb-
HBIX U yMCHbLL[eHI/Ie Y HuUX HWHTCHCUBHOCTH GOHGBOFO cruHapoMa
Ha 28,3%.

BeiBoabl. Metoguka ASVAL sBaseTcss 6e30mMacHbIM, Ma-
JIOTpaBMAaTUYHBIM METOOM JICYHECHUSA 6OHbeIX C Bapmc031-[0i«'1
6osesnpio. [IpuMeHeHne naHHOW oOnepanuu IO3BOJISET JI0-
OUTBHCSl UCUC3HOBEHHUsI peduirokca 1Mo OONBIIOH MOJKOKHOM
BEHE B OTHANEHHOM nepuozne y 62% OONbHBIX, YIy4lIHTh
Ka4eCTBO XHW3HHU IALMCHTOB. Hocne INPUMEHECHUA TaHHOI'O
BMEIIATEIbCTBA OTMEYAETCsI HU3KUH YpPOBEHb IOcieolnepa-
I.lPIOHHOFI 60.]'[1/[ U HE3HAYUTCJIBHOC YUCIIO HEBPOJIOI'HYECCKUX
pacctpoiictB. OnHako crnenu(PUYECKUM OCJIOKHECHUEM JIaH-
HOT'O BMEIIATENIbLCTBA SIBJISIETCSI TPOMO03 COXPaHEHHOTO CTBO-
112 OOJIBIIOH MOJKOKHOW BEHBI, TOCIIE YAaJCHUs BIAJAI0MINX
B HEro BapUKO3HBIX NpuTOokoB. CrycTs 12 mecsueB nocie
orepanuu HaboaaeTCst BBICOKUN YPOBEHBb PEIIUAMBOB 3a00-
JIEBAHUS, YTO OTPaHUYUBACT HIUPOKOEC NPUMEHCHUE JAaHHOT'O
OTIepPaTHBHOIO BMEIIATEIbCTBA.
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SUMMARY

LONG-TERM RESULTS OF TREATMENT OF PA-
TIENTS WITH VARICOSE DISEASE AFTER USING AS-
VAL TECHNIQUE

12Chernookov A., *Ramishvili V., “‘Kandyba S.,
Dolgov S., “‘Atayan A., SKhachatrian E.

'Moscow State University of Food Production, Department of
Damage Surgery. *Center of Phlebology, Moscow, ‘Federal
State Budgetary Institution «N.N. Blokhin National Medical Re-
search Center of Oncology» of the Ministry of Health of the Rus-
sian Federation (N.N. Blokhin NMRCO); ‘Federal State Bud-
getary Institution “The Main Military Clinical Hospital named
after Academician N.N. Burdenko” of the Ministry of Defense of
the Russian Federation, Branch No.5; °Sechenov First Moscow
State Medical University of the Ministry of Health of the Russian
Federation (Sechenov University), Moscow

The goal of this research is to evaluate the effectiveness of
using the ASVAL technique in patients with varicose disease of
lower limbs.

The authors evaluated the results of treatment and the dynam-
ics of life indicators of 84 patients with varicose disease of lower
limbs after using the ASVAL technique. The age of operated pa-
tients varied from 18 to 57 years, 22 (26,2%) were male and 62
(73,8%) were female. The failure of the saphenofemoral junction
was detected in all patients, the diameter ranged from 0.6 to 1.2
cm, averaged 0.79cm. All patients underwent miniflebectomy
of varicose tributaries with preservation of the great saphenous
vein using the ASVAL technique under local anesthesia. The op-
eration lasted from 22 to 45 minutes. All patients underwent a
study of the level of pain using a visual analogue scale on the
second day after the intervention. The intensity of pain varied
from 1 to 3 points, the average value of this indicator was 2.6
points. Early postoperative complications included extensive
hematoma in 1 (1.2%) patient, thrombosis of the preserved trunk
of the great saphenous vein in 2 (2.4%), neurological disorders
in 2 (2.4%), hyperpigmentation in 3 (3.6%). Thrombotic com-
plications were treated with conservative treatment, hematoma
was evacuated by puncture, hyperpigmentation and paresthesia
disappeared on their own in 6-12 months after the intervention.

Long-term results of treatment and quality of life of patients
were studied in 1 year after surgery in 84 patients. Long-term
the average diameter of the saphenofemoral junction was de-
creased from 0.79 to 0.65 cm, reflux along the great saphenous
vein disappeared in 64 (62%) patients. Relapse of the disease
was detected in 10 (11.9%) cases. 7 patients of these 64 un-
derwent endovasal laser coagulation, 2 - epifascial ligation of
communicant veins according to Cockett and miniflebectomy, 1
- radiofrequency obliteration. A study of the dynamics of indica-
tors of the quality of life of patients during the preoperative and
postoperative periods was carried out according to the CIVIQ 2
questionnaire. A positive dynamic of all indicators of the quality
of life was noted by 20.3-30.9% after operation with using the
ASVAL technology.

Thus, the ASVAL technique is a safe, low-traumatic method
of treating patients with varicose disease. The usage of this op-
eration allows to achieve the disappearance of reflux along the
great saphenous vein in 62% of patients, to improve the quality
of life of patients. There is a low level of postoperative pain and
a small number of neurological disorders after this intervention.

16

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

However, there is a high rate of relapses of the disease in a year
after the operation, which restricts the recommendations for the
widespread usage of this surgical intervention.

Key words: varicose disecase, ASVAL technique, ambulatory
phlebectomy.

PE3IOME

OTHAJIEHHBIE PE3YJIBTATHI JIEYEHUS TNALIMEH-
TOB C BAPUKO3HOM BOJE3HBIO IMOCJE ITPUME-
HEHUS METOJIUKHU ASVAL

L2 eprookoB A.WU., Pamumsuiau B.III., ‘Kangeioa C.H.,
Tonros C.U., SArasin A.A., Xauarpsin 9.0.

!@I'BOY BO «MI'VIIIl», xageopa xupypeuu noepexicoenull;
2340 «I{enmp @rebonozuur», Mockea; 3@I'BY « HMHI] onxono-
euu um. H.H. Broxuna» Munzopasa Poccuu, *@I'BY «laenuiil
BOCHHBLI KIUHUYeCKUll cocnumanb um. akad. H.H. Bypoenxoy
Munucmepcmea oboponvt Poccuiickou ®@edepayuu, Dunuan
Ne5; SDIAOY BO Iepeviii MITMY um. U.M. Ceuenosa Muns-
opasa Poccuu (Ceuenosckuit Ynusepcumem), Poccus

Lens uccrenoBanus - OLEHUTH YPHEKTUBHOCTD IPUMEHEHHS
metoruk ASVAL y nanueHToB ¢ BAPUKO3HOH OOJIC3HBIO HIK-
HUX KOHEYHOCTEH.

[IpoBeneHa ouLeHKa pe3yiabTaTOB JICUEHUS U AMHAMUKH
nokasarelieil KU3HH y 84 NalMeHTOB ¢ BapUKO3HOW Ooues-
HBIO HI)KHMX KOHEYHOCTEH ITOCje INPUMEHCHUSA METOAWKHU
ASVAL. Bo3spacT onepupoBaHHBIX HAlEHTOB BapbUPOBAJ
B npeznenax ot 18 mo 57 net, cpenu Hux 62 (73,8%) xen-
muHbl 1 22 (26,2%) myxuunbl. HecocrositensHoCTh cade-
HO—(i)eMOpaHbHOFO COYCTbsl BBIABJICHA Yy BCEX IIALIUCHTOB,
nuameTp Kojiebancs ot 0,6 10 1,2 cM, COCTaBUB, B CPEIHEM,
0,79 cMm. Becem OONBHBIM 1OJ MECTHOM aHECTE3MEN BBIIOJI-
HeHa MUHH(IEOIKTOMHS BapHKO3HO-TPAHCHOPMUPOBAHHBIX
IPUTOKOB C COXPAHCHHEM CTBOJIA OOJIBIION MOIKOKHON BEHBI
o metoauke ASVAL. JInuTenbHOCTh onepaiuu kojiebanach
B mpenenax ot 22 no 45 munyT. Ha 2 cyTku nocie BMenia-
TEJIbCTBA BCEM MAIlMEHTaM MPOBEICHA OLCHKAa YPOBHs 0OJIH
M0 BHU3yaJbHO-aHAJIOroBO# mikane. MHTEHCUBHOCTH Ooun
BapeupoBasia ot 1 10 3 6amioB, cpelHee 3HAYCHHE MOKa3a-
Tens 2,6 6amna. B paHHeM mociieonepannoHHOM MEPHOIC Y
1 (1,2%) naunenTa oOpa3oBajiach oOIIMpHAs remMaroMa, y 2
(2,4%) mamueHToB pa3BHIICS TPOMOO3 COXpaHEHHOTO CTBOJIA
00Jb1I0I MOAKOKHOH BeHbl, y 2 (2,4%) - HEBpOIOrHYeCcKue
paccrpoiicTBa, y 3 (3,6%) - runepnurMenTanus. TpoMOGoTH-
YECKHE OCJIOKHCHUS KyIIMPOBAHBI B PE3YJIbTATE HpOBeﬂéHHOFO
KOHCEPBATUBHOIO JICYEHH, FeMaTOMa dBAKYUPOBaHa IPH ITyHK-
U, TUICPIIMIMEHTALMA U TTapaCTE3MX NPOLIJIN CaMOCTOATEIIb-
HO cIiycTs 6-12 MecsLeB 1ociie BMEIaTeIbCTBa.

OtnanéHHble pe3ysIbTaThl JICYCHUs U Ka4eCTBO JKU3HHU Ialld-
€HTOB N3YYEHbI CITYCTs | TOJ [OCJIe BEIIOIHEHUS OIIEPATHBHOIO
BMelaresbeTBa y 84 6onpHbIX. B oTnanénnom nepuose ormeue-
HO COKpAILIEHUE CpeIHero 1uamerpa cadeHo-hemMopaabHOro co-
yctbs ¢ 0,79 10 0,65 cm, ucue3HoBeHUE pediIroKca Mo OOIbIIOi
MOJIKOXKHOM BeHe y 64 (62%) nauueHToB. B Xome obcienoBanust
OIIEPHPOBAHHBIX OOJILHBIX PELUANB 3a00IeBaHMsI BbIIBIEH B 10
(11,9%) ciydasix. 113 HUX 7 GOJILHBIM BBIIIOJIHEHA DHJI0BA3alIb-
Hasl JIa3epHasi Koarymsius, 2 - snudacuuaibHOe JIUTHPOBAHHE
KOMMYHHUKaHTHBIX BeH 1o Kokkery u muHH-(uiebdKkTOMES, 1
— paauodacToTHas obnurepauus. [IpoBeaeHo U3ydeHHe JUHA-
MHKHM TI0OKa3aTesiell KauecTBa KU3HU OOJIbHBIX B MPEAONepaLu-
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OHHOM U TIOCJICOIEPAMOHHOM ieproax 1o onpocHuky CIVIQ
2. Ilocne BeimosnHeHMs onepauuu 1o TexHonorun ASVAL or-
MEUCHA TTOJIOKHUTENIbHASI TMHAMKKA BCEX TOKa3aTelieii KauecTra
sxu3nn Ha 20,3-30,9%.

Takum o6pazom, meronnka ASVAL sBisietcst 6€30macHbIM,
MaJIOTpaBMaTU4YHbIM ME€TOAOM JICUCHUSA 60J'lel)lX BapHKO?;HOﬁ
6one3nblo. [IpuMeHeHne TaHHOM Ollepaliy O03BOIHIO T00UTh-
Cs1 MICUE3HOBEHUsI peduitokca 1Mo OONbIION MOJKOKHOW BEHE Y
62% OOJIBHBIX U YJTyULIUTh KaueCTBO KU3HU NarueHToB. [locie
NPUMEHCHUS JaHHOT'O0 BMEIIATEIILCTBA OTMEYACTCA HI/ISKI/Iﬁ ypO—
BEHb MOCJICONEPAMOHHON OONN ¥ HE3HAYUTEIBHOE YKCIIO He-
BPOJIOTHUECKUX PacCTPOUCTB. OJHAKO CIIYCTsI TOA ITOCIIE OTepa-
MY HAOJIIOAeTCs BBICOKUI YPOBEHb PELUINBOB 3a00JICBaHMUS,
4YTO OTrpaHUYMBACT PEKOMEHAALIUU T10 LUI/IpOKOMy IPUMEHCHUIO
JTAHHOTO OTICPATHBHOTO BMEIIATEILCTBA.

“gboydy

3oM03mb Ym0 Essgogdol  3Jmbg  35:3096@ g0l
339Gbsgrmdol m@gyemo dgogagdo ASVAL Igmmwo-
3oL 20dmygbgo0l Vgdge

25 hg@bemm gmgo, *3.Gs80dg0a00, 415.35b©0ds, 2b.omaamgo,
*5.0@50560, 3. bohs@@osbo

1330, Jodyg@gogm  obosbgdoms  gomgods; 2ggang-
dogmgools  (396¢®0, dmbgmgo;  *b.d@mbobols  bsb.
mbgmamaools ghmgbyeo Lsdgwozobm ggaggomo (396-
BO0; ‘o350, b.OPAPYbmL Lok, dmogs@o  Lodbgo®m
dmobogg@o  dmbdogomo, N5 gognosaro;  3dmlgmgols
0.bghgbmgol Lob. doMggeo Lsbgandfoxm bsdgooiobm
460390Lo@ g0 (bghgbmgol yboggdLodg@o0), dylgmo

3320930L dobobls (omImowagbws ASVAL dgmmeogols
3°dmygbgdol  gx39JAOmdol  Yggslgds 3530966 9ddo
Jags 30gdgdols go®ogmbymo ©ssgswgdom.

hoBo®gogmos Jggos oygmgdol gomogmbymo ©s-
5350950l 3Jmbg 84 353096@0L 33g@bsemdol Ygwg-
39%0L s Logmabmol  dshggbgdegdol  ©obsdogols
Yguolgds ASVAL dgommpogol  as3myggbgool dgdwga.
bom3gMo30900 35:3096@gool sbsgo - 18-57 {gano, Jsm
Yo@ol 62 (73,8%) - Jogno,22 (26,2%) - 3o853530. Y39-
s 35309631 sEaommd®ogo sbglmgboom hHog@otdms
35M030bga-AMsblgm®mdo@goygmo  Lopob®gdols dobo-

R gdgdBmdos oo 3obdggds ggbol wgdmlL Igbom-
hybgdom ASVAL dgompogol dobgogom. m3gdsiEool
boba@dgnogmds dg@ygmows 22-45 Fm-oll godaengddo.
ho@ggowsb dgmdg gl gggas 353096GMs6 hs@Bom-
©>  Bgogoeol  bodmobbol Yggslgds gobygogy@-sbs-
@myg®o Lgsgol dobgogom. Ggogomols 06@gbLogmmds
35M0Mgds 1-sb 3 Jyasdeg, Lodgoamm dohggbgdgaro
- 2,6 Jpmo. sdggm 3obEm3g@saoge  3gdomodo
1 (12%) 3530960L aobygomsmes ©owo Jgdo@mds, 2
(24%) 3530963L - oo 35bJg9ds> ggbols m@M™Idmbo, 2
(24%) 35309601 - bggBmmmaon@o PsMrggggoe, 3 (3,6%)
3530960 — 3039M30396@ 5305, MOMIdMbYEo  QoM-
0 gdgdo  33300g0g@o  0gm  hoBodgdymo  gmblg-
835G 0o 3390bsgmdols Jgogyow, 3gds@mdol ggsg5e-
(300 35bbm@09es 396J3000,3039M302396@ 53059 ©s
35M9Lmgbogdds gs05Ms  ©sIMY o gdme  ho®ggomsb
6-12 »mgols Igdwga,.

YgbTogmos 84 35309600l 39@boenmdols Vgogag-
0 s Logmabamol bodolbo m3g@sgoygmo Bo®ggo-
56 1 fanols J9dpgp. dmd gy 3g®omedo o@obodbs
bogggbm-g39dm@gao gbodmsgol Lodoganm wosdgB@ols
990098 0,79-056 0,65 13-dwyg, o 356J39ds ggbsdo
@98 gJlol aoJdmds 64 (62%) 35:3096@ 0. bom3g@e-
(30900 3530963 gd0l ggerggolol osgogdols MgEowogo
aodmgemobes 10 (11,9%) dgdmbgggsdo, domysb 7 3o-
3096AL  Bog@odmes gbpmgsbogyg®o msbgdhgemo  3m-
SRES305, 2 3533096(L  —  3m3ybogszogdo  ggbgdols
9309353090 @oa0Mgos  gmggBol  dobgogom o
d0bogagdgBmdos, 1 3530960 — Goombobdodyao
MO@0@ gMHo300. 2odm g gymos 353096¢gd0l Logmib-
@ol badolbol dshggbgdargdols ©obsdogs m3g@ms0sdwy
©s 30bAM3gHhsgogm  3gdomedo CIVIQ 2-0l jombge-
@ols  dobgogom. ASVAL  Fgdbmamyoon  m3g@msiEool
ho@omgool Fgdpamd s@obodbs LogmiEbanols badolbol
gggeos 3sh3969deol wowgdomo wobsdogs 20,3-30,9%-00.

sd@0go0, ASVAL dgomwogs [o@dmawagbls go®ogm-
bygao  ©ssgogdol  3g@boamdol  Plog®mbm, s@o-
B®ogdne Igomel. &3 Jody@aogmo hodggol dgdwogmd
500b03bgds m3gAoools Igdwamdo @ gogogrols odsaro
©mbg s bygg@memmyog®o sMwggggdol 4dbodgbganem
@HomEgbmds. MYz, M3gMsgoowsb 1 Faol dgdwge
500b0dbgds  ©ssgegdols  MgiEowogo, Goi  beysgl
93089605300 53 M3gAozogmo hodggol Gomomm go-
30496905L0m5b @ 3ogdoMgdom.

© GMN

17



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

IODOEKTUBHOCTD PERICAPSULAR NERVE GROUP BJIOKA
IMOCJIE DO HAONMPOTE3UPOBAHUS TASOBEJAPEHHOI'O CYCTABA

Kosiomauenko B.H.

XapbKO@CKaﬂ Mebm;uncm}z akaoemust noC1eOUnIOMHO20 06p61306CZHu}Z,'
XapbKO@CKa}l 001aCMHAsL KIUHUYECKAsL mpaemamoislocudecKkas 60/szuL;a, YKpauHa

IIporuosupyeTrcs, 4To OJIHAsA 3aMEHA CyCTaBOB CTAHET CaMOH
pacrpoCTpaHeHHON XUPYpPrUYecKOl MpoLexypoi Omrkaiiiero
JIECATHIICTHS, @ TOTAJbHasl apTPOIIACTHKA Ta300€IpEHHOTO CYy-
cTaBa sBJSIETCS BTOPOW IO PaclpOCTPAaHEHHOCTH oleparuei
10 3aMeHe cycTaBoB B Mupe [6]. HHepBamus Ta300e1peHHOro
CycTaBa sIBIISIETCSl CIOKHOI M obecneunTh dQdexTrBHOE 00e-
300JIMBaHKE MTOCIIE ONEPAIMH HA HEM C HCITOIb30BaHUEM JIFO00H
€MHON METOIMKH PEerHOHApHON aHEeCTe3UH JOCTaTOYHO CIIOX-
HO. HepBHbIe OI0KM MOZ YIBTPa3ByKOBBIM KOHTpOJIeM obecrie-
4UBarOT (G HEKTUBHBINA KOHTPOIIb OOJIH U OTHOUICOX PAHS IO
a¢dexT, 4To UMeeT penraroliee 3HAYCHHUE VIS YCIIEIIHOTO T10-
CJIEONEPAIIOHHOTO BOCCTaHOBIEHUS. Mcropuyeckn Hanbonee
YaCTO BBIMOJHSIOT OJOKAJy MOSICHUYHOTO CIUIETEHMsI, OeapeH-
HOTO HepBa WM OJO0KaIy Moj (pacIMIO MOAB3AONIHON MBIIIIIBI
JUIS. KOHTPOJISL TIOCJICONEePAIIMOHHOIT 001, HO BCE OHM MOTYT
BBI3BaTh MBIIIEUHYIO crabocTh [9]. Auckyccust 00 onThMalib-
HOM METOJIE aHAJIT€3UNU JUISL 3TOM ONepaIy IpOJA0JIKACTCS yiKe
MHOro necsatuietuil [4]. biok nmepukancynspHOW rpynisl He-
pBoB (PENG) 6511 BriepBbie onucan B iuteparype B 2018 roxy
JUIS JIeYE€HUsI JI0- U HOCJIEONEepalioHHON 00N y MalueHToB ¢
nepenoMaMu Oefipa, Kak HOBBIH METOA JIeUeHHs] OONU MyTeM
AHECTE3MN KOHEYHBLIX YYBCTBUTCJIBHBIX CYCTaBHBIX HEPBHBIX
BETOYEK OCAPEHHOTO HepBa, 3alMPATEIbHOTO HEepBa U JOTIOIHHU-
TenbHOro 3amuparensHoro HepBos [10]. Ilpenpiaymue rucro-
JIOTMYECKHE HCCIEeJOBAaHMS IOKAa3ald, YTO MEpeAHss Karcyna
UMECT NMPEUMYIIECTBEHHO HOLMIIEIITUBHBIC BOJIOKHA, TOT/1a KaK
3aJHss Karcyla B OCHOBHOM COCTOMT M3 MEXaHOPELENTOPOB
[1], mosTOMYy OH MO3ULIMOHUPYETCS KaK HJealbHas METOIMKa,
KOTOpasi TOJKHA o0ecIiedrnBarh aieKBaTHOe 00e300IMBaHNe Ta-
300eJpeHHOr0 cycTaBa 0e3 MBIIICYHON CI1a00CTH.

C mosiBIIeHMEM HOBBIX PETrUOHAJIbHBIX METOUK, KOTOPBIC Ka-
KyTest Gonee Ge30MacHBIMU, BO3HUKAET HEOOXOMMOCTD ITOHSATh
UX aHaJIbIeTHYECKUH MOTEHUHA U BIMAHHUEC HAa CKOPOCTbH BOC-
CTaHOBJICHUA NOCJIE apTPOIIACTUKH Ta300eJpEHHOro CyCTaBa,
0 YeM U FTOBOPUTCS B MOCIEAHUX 0030pax nocasmeHHbx PENG
6moky [2,7].

L{enbIo ncciaen0BaHus IBUIIACh OLICHKA KIIMHUYECKOH 3 dek-
THUBHOCTH 0JI0Ka MEepUKAICY/IIPHON TPYIIbI HEPBOB B obecte-
YCHHUHU aICKBATHOCTHU aHAJITC3UU U (1)?13[/[‘[60K0ﬁ AKTHBHOCTH I1a-
IIEHTOB [0CJIe SHAONPOTE3NPOBAHKS Ta300€IPEHHOr0 CyCcTaBa.

Marepuana u Metoabl. B nccnenosanuu ydacrsoBanu Ha 30
narenToB KHIT XOC «O0macTHON KIMHUYECKOH TpaBMaro-
JIOTHYECKOM OONBHULIBDY, KOTOPBIM ¢ ceHTA0ps 2020 . mo MapT
2021 r. B IJIaHOBOM HOPSIIKE BBIIIOJIHEHO NMEPBUYHOE TOTATIBHOE
9HJONPOTE3UPOBAHNE TA300€IPEHHOr0 CYCTaBa I0 MOBOIY 3a-
GoneBaHMs WK nepesioma. [lepen npoBeaeHHeM HCCISI0BaHHS
OT BCeX MAIMEHTOB MOJy4eHO HH(POPMHUPOBAHHOE COrllacue, Ha
KOTOPOE MOIY4YEHO pa3pelieHne KOMUCCHU MO BOIIPOCAM 3THKH
XMALIIO (mipotokoin Ne9 ot 18.09.2020 r.). Kpurepusimu BKIIt0-
YEHHUs B UCCJICJOBAHHEC SABHUIIMCH: HeOGXOﬂI/IMOCTb MpOBEACHUA
9HJIONIPOTE3UPOBAHUS Ta300€APEHHOI0 CcycTaBa IO IOBOXY
3a0oJeBaHMsl WM TepesioMa MPOKCHMAalIbHOro otzena Oenpa,
¢m3nueckuii craryc nauuenta ASA II-1I1, cornacue Ha peruo-
HAapHYIO aHECTE3MIO M Ha y4acTHue B uccienoBaHuu. Kpurepuu
VCKJIIOYEHUS U3 ucciaenoBanus: (usndeckuit craryc soiie [I1
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1o ASA, Hamuue UHTpa- U MOCIEONEPALUOHHBIX XUPyprude-
CKHX OCJIOKHEHM. Y BCeX MallMEeHTOB Olepalys MpoXoauia B
YCIIOBUAX CITMHAIBLHOM AHECTE3MU, KOTOpAas BBINOJHAIACH Ha
yposHe L3-4 urnoit G25 napameuanHbIM JOCTYIIOM B ITOJIOXKE-
HHUM Ha 3710poBOM OOKy ¢ BBeeHueM 12 mr (2,4 min) nzobapuye-
ckoro 0,5% OynuBakanna. Cpa3y mocie 3aBepIieHHs Olepanny
B MOJIOKCHUH TIAllMeHTa Ha criiHe npooauin PENG 0ok, wc-
MOJIB3Ysl TEXHUKY, OTTUCAaHHYIO B HEJlaBHEM HcCiefoBaHuu [3].
B 3aBHCUMOCTH OT TEJI0CIIOKECHUS IMarMeHTa UCIO0JIb30BaJIN BbI-
COKOYACTOTHBIN JINHEWHBIN MM HU3KOYACTOTHBIN KOHBEKCHBIH
nmarauk (Sonoscanner U-Lite, ®pannus). CHauana 1aTdauk pac-
MoJIarajiu HUXKe NaxXoBOW CBI3KH JUIsL MHCHTH(bMKa]_IHH T'OJIOBKH
OeZpeHHON KOCTH, 3aTeM CMeLald KpaHUaJbHO, A0 BU3yalu-
3alMU TIePETHEH HUKHEH MOIB3OIIHON OCTH U MOJB3IOIIHO-
JI0OKOBOTO BO3BBIIICHHE MOAB3/OIIHON KOCTH. CHHHAIBHYIO
unty G22 nmpoBoaWIN B IUIOCKOCTH JaT4MKa B KayJalbHO-Me-
JIMaTbHOM HAlpaBlIeHHH B CyO(aciuaibHy[0 MIOCKOCTh, pac-
TMTOJIOKECHHYIO 10| CYXOXHUIIUEM MOSICHUYHOM MBIIIIBI U BBIIIC
nonB3ouHoN kKocty, BBoaunu 30 miu 0,25% pactBopa OynuBa-
kauHa. [Ip1 KOppeKkTHOI MOCTaHOBKE HUIJIBI MECTHBIN aHECTETHUK
JIOJDKEH MOAHATH HAJ IMOJB3IOLIHON KOCTBIO CYXOXWIME IO-
SICHUYHOM MBIIIBI U PACHIPOCTPAHUTHCS B JIATEPAIBHOM M MEU-
AJIbHOM HaITpaBJICHUAX. Bce MalMEeHThbI ToIy4aid BHYTPUBEHHO
3a 30 MUHYT J10 Hayaja U CcIycTs 12 yacoB mocie omepanuu § Mr
JIOPHOKCHKaMa, 32 30 MUHYT 0 OKOHYaHUA U CIyCTs 6 4acoB Io-
cne oneparuu - 1000 mr areramunogena. [pn Hanmuunu 00JeBbIX
omrymenuii no BAILI Gonee 4 0asioB K cxeme aHaJIbIe3uu 100aB-
nsii HastOypua 10 mr: THQUIBTparis KoXKH U apaapTHKYIIIPHBIX
TKaHel MECTHBIM aHECTETHUKOM HE IIPOBOAMIIACK.

BonbHBIX MOOyxaanu K paHHeil (HU3MYeCKOil aKTHBHOCTH,
UM IO3BOJISJIN XOAUTH Ha OPTONEAUYCCKUX OIMMOPHBIX XOAYHKaX
WIN Ha KOCTBUISX C HArpy3Koil Ha MPOONEepHPOBAHHYIO KOHEU-
HocThb 70% ¢ mepBoro nocneonepantoHHoro aus. OneHnBaiach
CIOCOOHOCTH MPEOI0IeBaTh TUCTaHIHIO B 30 MeTpoB Oe3 orpa-
HUYEHHUH 110 BPEMEHMU. OTcuet BPEMEHHN Ha4YUMHaAJIKM C MOMCHTa
npoBesieHust Oioka. Pe3ynbTarsl OLEHHBAIMCH YTPOM, B 00en
U BEUEPOM IIEPBBIX MOCICONEPALUOHHBIX CyTOK. Onpeaessuiu
MaKCHMaJIbHYI0O MHTEHCHBHOCTH OosieBoro cuuapoma (BAILD),
HOTpeOHOCTh B onmuonaax (HanOy(uH) B MOCIEONepaliMOHHOM
nepuoae B MUJUIUIpaMMax, KOJIMYECTBO ITAIIMEHTOB, HE HYX-
JAIOIMXCS B Ha3HAU€HMM HApKOTHKOB IOCIE OIepaluy, Mpo-
JIOJDKUTEIBHOCTh OJI0Ka (BpeMsl 10 TIEPBOM JIOTIOJHUTENIBHOM
HHBEKIHH 00€300IMBAOIIETO Mpernapara) U KOJTHYECTBO Mallu-
€HTOB, HY)KIAIOIMXCS B IOMOJHUTEIbHON (hapMaKoJIOrn4eCcKoi
KOPPEKIIMK WK BMEIATeIbCTBAX 1o 1kane KinaBueH-/{uumo.

CTaTUCTHYECKHUI aHaIn3 MOJIYUYCHHBIX PE3YIBTATOB IPOBO-
MM C TIOMOIIBIO cTaHmapTHoro mnakera Microsoft Excel 2013,
C HCIOJIb30BaHWEM JEMOHCTPALMOHHON BEPCHU NPOrpaMMHOIO
obecnieuenus IBM SPSS 19,0. Ananus uccienyeMslx mapaMeTpoB
Ha HOPMaJIbHOCTb PACIIPENeNIeHHs] OCYILECTBIUIN MOCPEACTBOM
tecta Illamupo-Yumnka. OnucarenbHyl0 CTaTHCTHKY IS KOJMHJe-
CTBEHHBIX IIOKa3aTesell MPEICTaBIUI B BHJE CPEIHEro apud-
METUYECKOIO0 M CTaHAAPTHOTO OTKJIOHCHMA M:l:G, a B YCJIOBUAX
pacnpeneneHus, OIMYHOIO OT HOPMAJIBHOTO - B BU/IEC MEIMaHbl U
MEKKBapTUIILHOTO pazmaxa Me [25%-75%] wiu komyectsa (%).
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Pesynbrarel um obcy:xkaeHne. B uccienoBaHue BKIIOUe-
HO 30 NMalMeHTOB, CPeJHUH BO3pacT MAlMEHTOB COCTABHII
63,1+12,5 rona, 16 xenummu n 14 myxunn. [logpobuas xa-
PaKTEPUCTHKA TALHEHTOB U UX AeMOrpaduyecKux mokasare-
neii npexacrasiena B radnuue 1. [Togasnsiomee 00IbIIMHCTBO
nanuenToB (60%) npoonepupoBaHsl 110 MOBOAY 3a001eBaHUs
KOKCapTpO3 WIIM aCENTHYECKUIl HEKPO3 TOJOBKH OeApEHHON

KOCTH U IIOBOAOM JJIs oniepanuu Obiia 60k, B ipeponepariu-
onHoM nepuoje 30% ManueHToB UCIBITHIBAIN HE3HATUTEIb-
Hyto 6oib (BAIII 1-4 6amna) u 67% ymepennyto 6o0ib (BAIL
5-7 6amnos), GonpmuHCTBO U3 HUX (70%) MOJIB30BAIUCH
BCIIOMOTATeIbHBIMU CPEACTBAMH JUIsl MEepeBIKeHHs. B 1mo-
CJICOTIePAIIMOHHOM IIEPHUOJE MOJIyUSHBI CIEAYIOIUE Pe3yilb-
Tatel (Tabnuna 2).

Tabnuya 1. Xapakmepucmuka nayuenmos u ux demozpaguueckie nokazamenu

Bospacrt, roast 63,1£12,5
Mo (M/x) 14/16
Pocrt, cm 16949,2
Bec, kr 87,6+£18.8
WHaekc Macesl Tena, Kr/m? 30,6+6,3
ASA, n (%)

11 11 (37)

1 19 (63)
MobunbHOCTb, 11 (%)

CaMOCTOSITEIBHO 9 (30)

MAJI0YKa/KOCTHUTH 18 (60)

XOIAYHKH 3(10)
[Matomorus, n (%)

repenom 12 (40)

3a00sieBaHUE 18 (60)
[Mpenonepanuonnas 6oms (BAIL), n (%)

orcyrctByert (0) 1(3)

He3HauutenbHast (1-4) 9 (30)

ymepeHHas (5-7) 20 (67)

cwibHas (8-10) 0

Tabnuya 2. Pe3ynomampl nocieonepayiuoHH020 nepuooda

JmurenprocTh PENG 0510Ka, 9achl | 8(7-14)
MakcuMmainpHast iocieornepanonsas 6oms (BALI), n (%)
orcytcrByet (0) 1(3)
He3HauuTenbHas (1-4) 23 (77)
ymepeHHast (5-7) 6 (20)
cuibHas (8-10) 0

Xonpba 6onee 30 MeTPOB, Yachl

ciycts 46 (29 — 55)

Beenenne nandyduna, mr

JIeHb OIlepaIuu 10 (0-10)
I mocneonepaunoHHbIi 1eHD 5(0-10)
II mocneomnepanoHHEIH 1eHb 0(0-10)
III mocneonepanoOHHbIN JeHb 0(0-5)
[TareHTs! 6€3 ONIMOKMIOB B IeHb onepayd, n (%) 11 (36,7)
[ManmenTH 6€3 ONMMOUIOB B MOCIICONEPAIIHOHHOM Tiepuoae, n (%) 5(16,7)

KosnvecTBO ManueHToB, HYKAAOMIUXCS B TOMOJHUTENILHON Koppekiuu o mkane Knasuen-/unmo, n (%)

I 25 (84)
I 4(13)
I 13)
v 0

v 0
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Iponomxkurensrocts PENG 6noka cocrapisiia, B CpeiHeM,
8 yacoB u Kosebanach B IOBOJIBHO IIUPOKUX Hpeaenax oT 4 1o
25 yacos. [locneonepaiionHast 60ib 3HAYMTEIBHO yCTymaja
ﬂOOHepaL{I/IOHHOﬁ M0 MHTCHCHUBHOCTH, KOJIMYCCTBO ITAIIMCHTOB
¢ yMepeHHOi1 6011bt0 coctaBuito b 20% (BALLL 5-7 6asmos),
y 77% nauuenToB 60k Obuta HezHauutensHoM (BALL 1-4 6an-
na). B nepsbie 24 yaca nocie onepauuu npoitu 6osnee 30 me-
TPOB HE YAaJIOChb HU OAHOMY MALMEHTY, OJHAKO BCC NMALIUCHTHI
CMOIVIM IIPEOI0JIETh 3TY AUCTAHIMIO y’Ke B MEPBbIIl WM BTOPOH
II0CJICONEePALMOHHBIN JIeHb, B CPEAHEM, CIIycTs 46 4acoB mocie
6rokapl. Ha 9TOT 1okasaTesns MoBIUsII0 MHOXKECTBO (haKTOPOB,
OJIHAKO CIIE/IyeT OTMETHTb, YTO HH Y OJJHOTO MALKeHTa He HaOIIo-
JIAJIOCh MbIIIEYHON ciabocti. OCHOBHAS Macca MalueHToB (64%)
Hyx/aanack B 10-20 mMr HanOyduHa B eHb onepaiuu, B HOCIeIy-
IOIIME MOCIICONEPAMOHHbIC JHU 3Ta HOTPEOHOCTh 3HAYMTEIBHO
ymeHbinaigack. Ha ¢oHe cranmaprHOil cxembl 00e3001MBaHUS
36% mnaiyeHToB B JICHb OIEpaldK OIMMOW/IbI HE MOTPeOOBAIUCH,
a 16,7% naryeHToB 000ILINCH 0e3 HAPKOTUYECKUX CPEACTB B I10-
CclIeorepaioHHOM Tiepuozie. B nononHuTenbHOM 00e3001MBaHNM
HE HY)XIQJICS HU OJIMH HalueHT. 84% MalneHToB KaKuX-1mubo J10-
TMOJIHUTEJIbHBIX BMELIATEILCTB IIOCJIE OI€palyi HE HOTpe6OBa—
nock. 13% HyXIanuch B JONOIHUTEIBHON (hapMaKoIOrHYecKoit
KOPPEKIIUHU I10 [TOBOAY aHEMUU UJIU KaY€CTBEHHbBIX HapyIJ_leHI/Iﬁ CO-
3HaHW, 3% NAlUEHTOB HYKIAIUCh HE TOJIBKO B JIONOJHUTEILHOM
MEIMKaMEHTO3HOM JICUCHHH, HO U B PEHTTCHOJIOTHYECKOM HCCIIe-
JIOBAaHUU I10 ITOBOAY PasBUTHUA ITHEBMOHUU.

brnox PENG - 3T0 HOBBIH B3mIs] Ha 00e300J1MBaHUE B XH-
pypruu Ta300€ApPEHHOr0 CycTaBa, KOTOPbIH MOXKET OBbITh HC-
I10JIb30BAaH KaK CaMOCTOATEIIbHO, TaK U B COYCTAaHUU C APYTI'UMHU
METO/laMU PEerHOHapHOMN aHecTe3un s 3QPEKTHBHOTO OJIOKH-
poBaHUA YYBCTBUTECJIbHBIX CYCTaBHBIX BETOYCK 6ezlpel-u-[or0 H
3alMpaTebHOr0 HEPBOB, HHHEPBHUPYIOILINX MEPEIHIO0 KATICyITy
TazobenpeHHoro cycrasa. OH 00aJaeT LEIbIM PSJIOM HpeHMy-
LICCTB NEpEa APYrUMU METOAUKAMH: MPOCTOTA BBIIOJHECHUS,
TaK KaK YYUTBIBAOTCSA YETKHUE KOCTHBIC OPUCHTUPLI; Majiasd BE-
POATHOCTH HEBPOJIOTHYCCKUX OCJIOKHEHUH H3-3a OTCYTCTBUA
HETOCPE/ICTBEHHOT0 KOHTAKTa KOHYHKA UIJIbI C HEPBOM; OJIOKH-
POBKa TOJIbKO YYBCTBUTCJIbHBIX BETOUCK HEPBOB C COXPAaHEHUEM
MoTopHOU (yHKIMH. [TepedncacHHbIC aCTIEKThI MOJIOKUTEIBHO
BJIMSIIOT Ha PAHHIOI MOOMJIM3AIMIO IAL[EHTOB, KOTOpas SB-
JISIETCSI OHUM M3 MIPUOPUTETOB IOCJIE JAHHOTO ONEPaTHBHOIO
BMEILIATEIILCTRA.

Ha ceroansiamii AeHb 10Ka3aHO, YTO IPUMEHEHUE MYJIBTUMO-
JTaJIbHOW aHAJIbIe3UH B COYETAHUH C PErHOHAPHBIM 00€30011Ba-
HHEM, BKJIIOYasi HEPBHBIE OJIOKM M METOMbI IEPUAPTUKYIISIPHOM
UHQUIBTPALNH, CBSI3aHO C YMEHbBIICHHEM I10CIIeONepaliOHHO-
IO UCIIOJIB30BAHMUS ONMMOUIOB. B perpocnekTuBHOM 0030pe, Ko-
TOpBIN HU3ydan aHajbre3upytoiyio nonssy PENG onoka nocne
HEPBUYHON TOTAJIbHOM apTPOILIACTUKHU Ta300€IPEHHOr0 cycTa-
Ba [8], aBTOpBI OOHAPYKWIIK, YTO €r0 NMPUMEHEHHE CBSI3aHO C
COKpAIlIeHHEM KPYIJIOCYTOYHOTO MOTpedieHus ruipomMopdoHa.
Hamu Takxe HaOJIr01a10Ch 3HAYNTEIbHOE CHU)KCHUE HHTEHCHB-
HOCTH II0CJICONEPALIIOHHOM 001 B CPaBHEHUU C IIpeAoIepaLu-
OHHOM M HU3Kas MOTPEOHOCTH B OMMOUAX, a 16,7% nanueHToB
B HUX HE€ HYXIAJIUCh. CneuyT OTMETHUTDb, YTO IPOAOJKUTEIIb-
HOCTB OJI0Ka Kojiebaaach B JOBOJIBHO IIMPOKUX Hpenenax ot 4
110 22 4acoB, YTO, BO3MOXKHO, CBSI3aHO C TPYIHOCTBIO OLICHKH
€ro MOTOPHON U CEHCOPHOM KOMITIOHEHTHI U IIPUXOIUTCS OPUEH-
THUPOBATHCA TOJIBKO Ha OLIYIICHUS MALIUCHTA.

Baxno, 4To0bl ajiekBaTHas aHAJIBIE3UsI HE CONPOBOXKIAIACH
YXYALICHUEM (1)H3HHCCKOﬁ AKTUBHOCTU TMAUCHTOB, C YUYECTOM
4ero TpedyeTcs JaNbHeiIee H3yYeHHEe 3TOr0 HalpaBIeHHs JUIs
OIpeaAcICHUA ONTHMAaIbHOM MCTOJIUKH. PeSyJ'leaTbI B 3TOM Ha-
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MPaBJICHUH SBIISIOTCS OOHAICKUBAIOIINMHY, TaK KaK MAIlMEHTHI
B TeueHHe 46 JacoB IMOCIe ONepaliy ObUIH BEPTUKATU3UPOBa-
HBI U CMOIVIH TPEOIONeTh paccrosiHue Oonee 30 METpOB, HU Y
OJHOI0 M3 HUX HE OTMedasoch MbleyHoi ciaadboctu. PENG
0JI0K 3apeKOMEHI0BAN ce0s Kak 0e30MacHBIN BApHAHT C HU3KUM
YPOBHEM IOCIICONIEPALMOHHBIX OCIOKHEHHUH, KOTOPbIE HE OBLTH
HETIOCPEACTBEHHO CBSI3aHbI C peTHOHAPHON MeTonuKoil. [Ipose-
JICHHOE MCCIIEI0BaHUE TIPEIOCTABIISICT MOIE3HYI0 HH)OPMAIIUIO
MMEHHO O Ka4eCTBE PAHHETO ITOCIICONIEPAIIMOHHOTO TTEPUoaa 1
JOCTUTHYTOTO (DYHKIIMOHATBHOTO Pe3yabTara, KOTOPBIN MMO3BO-
JUT TAIAEHTY 00CITYKUBATh ce0sl CaMOCTOSTENbHO. IS TIOBBI-
menus d¢ppexruBHOCTH PENG 0110Ka €ro MOYKHO HCIIONB30BaTh
B COYECTAaHHH C APYTMMHU HEPBHBIMU OJOKaMH, pabOTHI B 5TOM
HampaBleHUHU BeayTcs [5].

BoiBon. PENG 0ok oOecrieunBaeT aJeKBaTHYIO IIOCIEO-
MEPAOHHYI0 aHAIBI€3HI0 [UIS MAIMEHTOB IOCIE TIEPBHYHOM
TOTAJIFHOH apTPOIUIACTUKH Ta300€ApPEHHOTO CyCTaBa, YMEHb-
[IaeT MHTCHCUBHOCTH OONM M TOTpeOIeHHe OMMOUAOB IMOCIe
oneparuu. PENG 0110k sterko u 6€30macHO BBITOTHSACTCS MO
YABTPa3BYKOBBIM KOHTPOJIEM U CIIOCOOCTBYET OBICTPOMY BOC-
CTaHOBJICHHUIO TTAIICHTOB B ITOCIIEONEPalnOHHOM riepuoze. He-
00XOIUMBI TabHEHIINE TPOCIEKTUBHBIC PaHIOMU3UPOBAHHBIE
HCCIIEIOBAaHMS [UTsl onpeeneHust dpdexruBHocTH O10ka PENG
OTZEJBHO, & TAKKE B COYCTAHUU C JPYTHMHU OIIOKaMHU.
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SUMMARY

EFFICIENCY OF PERICAPSULAR NERVE GROUP BLOCK AFTER HIP ARTHROPLASTY

Kolomachenko V.

Kharkiv Medical Academy of Postgraduate Education; Kharkiv Regional Clinical Trauma Hospital; Kharkov, Ukraine

Pericapsular Nerve Group (PENG) is a new regional method for
the hip surgery. It can be easily performed under ultrasound control
and can provide adequate anesthesia without muscle weakness.

The aim of the study was to estimate the clinical effectiveness
of the Pericapsular Nerve Group block after hip arthroplasty in
terms of analgesia and physical activity of patients.

The study included 30 patients (male/female=14/16) with
ASA 1I-IIT physical status, the average age of the patients was
63.1+12.5 years, who undergone elective primary total hip ar-
throplasty for coxarthrosis or hip fracture under spinal anesthe-
sia. At the end of the surgery PENG block was performed in the
back position of the patient with 30 ml of 0.25% bupivacaine
solution. The patients’ abilities to overcome a walking distance
in 30 meters without time limits were checked. The pain inten-
sity according to Visual Analogue Scale was detected periopera-
tively. The dose of opioid (nalbuphine) administration, the dura-
tion of the PENG-block and the number of patients requiring
additional therapy postoperatively were analyzed.

The average duration of the PENG block was 8 (7-14) hours

and it changed in a wide range with minimum — 4 h to maximum
— 25 h. The intensity of postoperative pain was moderate (VAS
5-7 points) in 20% of patients), and mild (VAS 1-4 points) in
77% of patients. In the first 24 hours after the surgery, none of
the patients was able to walk more than 30 meters. However,
all patients were able to overcome this distance on the first or
second postoperative days. The average time needed for such
ability was 46 (29 - 55) hours after the blockade. This indica-
tor was influenced by many factors, but it should be noted that
nobody showed muscle weakness. 36% of patients did not need
opioids on the day of surgery and 16.7% of patients did not need
drugs during all postoperative period. 84% of patients did not
need any additional pharmacological correction or interventions
postoperatively.

The PENG block provides adequate postoperative analgesia
and allows the early rehabilitation in patients after primary total
hip arthroplasty.

Keywords: PENG, pericapsular nerve block, hip arthroplasty,
regional anesthesia.

PE3IOME

3OPEKTUBHOCTD BJIOKA MMEPUKATICYJISAPHOM I'PYIIIIBI HEPBOB
IOCJIE DOHAONMPOTE3UPOBAHUS TABOBEAPEHHOTI'O CYCTABA

Kosiomauenxo B.U.

XapbK‘O@CKdﬂ Me()ML!MHCKa}Z akademust noC1eOUNnIOMHO20 06pa306aHHﬂ,’
XapbKOBCKaﬂ 001aCMHAs KIUHUYECKAS mpaemamaoiocudecKkas 60ﬂbHuL{a, prauHa

brnox nepukancynsipuoi rpynmel HepBoB (PENG) - HoBas
pernoHapHasi METOJMKA B XUPYPIHU Ta300€ApPEHHOr0 CyCTaBa,
KOTOpasi JIETKO BBIMNOJIHSETCS T10J] YITPAa3BYKOBBIM KOHTPOJIEM
U JoIDKHa obecrieynBarh afekBatHoe o0e30o0nnBanue 0e3 Mbl-
IICYHOMH CI1ab0CTH.

Llenbio Bccie0BaHus SIBUIACH OLICHKA KIMHIYECKOH dddex-
THUBHOCTH OJIOKa IEPUKAIICYIIPHON I'PYIITBI HEPBOB B obecrie-
YEeHHH aJeKBaTHOCTHU aHAIT€3MH ¥ (PM3MYECKOH aKTHBHOCTH I1a-
IIUEHTOB I10CJIe YHIONPOTE3NPOBAHNS Ta300€JPEHHOTO CYCTaBa.

B uccnenosanne Briroueno 30 naruentos (16 sxenmun u 14
MyxuuH) ¢ pusndeckum crarycom ASA II-111, cpennnii Bo3pact
MAUeHToB - 63,1+12,5 jeT, KOTOPBHIM B IUIAHOBOM TOPSIIKE BbI-
HOJIHEHO IEePBUYHOE TOTAJIbHOE DHAONPOTE3UPOBAHUE Ta300e-
JPEHHOI'0 CYCTaBa 110 TOBOY 3a00JICBaHUS HIIH IIEPesIoMa MOJ
CIIMHAJIBHOM aHecTe3nel. Cpasy 1mocie oneparyu B MoJI0KeHUN
nanueHTa Ha crnuHe nposomuid PENG 650k, BBogmau 30 mi
0,25% pactBopa OymnuBakamHa. OIlleHHBaIach CHOCOOHOCTH
npeojoneBarb auctaHuuio 30 MeTpoB 0e3 OrpaHMuYCHUE IO
BPEMEHH, MaKCUMaJIbHasi HHTEHCUBHOCTH 0O0JIEBOIO CHHJPOMAa,
HOTPeOHOCTh B OnHoMAax (HaJOY(QHH), MPOJOIDKUTEIBHOCTh
0JI0Ka M KOJIMYECTBO MAMEHTOB, TPEOYIOINX IOOIHUTEILHON
Tepariy B [OCICONEePAIOHHOM EPHOJIC.

© GMN

Iponomxutensrocts PENG 6110ka cocraBuina, B cpenHem, 8 (7-
14) yacos, koneOmsich B IMPOKKX Mperenax - oT 4 1o 25 yacos. [To-
clieonepanoHHas 00JIb 3HAYMTENIBHO YCTYIIajla JOONepalMOHHON
10 MHTCHCUBHOCTH, KOJIMYECTBO IAIMEHTOB C YMEPEHHOH OOJIbIO
coctasmio 20% (5-7 6awtos mo BAILI), B ocHoBHOM, y 77% ma-
LIUEHTOB 00JIb ObLTa He3HaunTeNbHOI (1-4 Gaswta o o BAIL). B
nepBbIe 24 yaca rmociie orneparuu mpoitu oomnee 30 METPOB He yaa-
JIOCh HU OJTHOMY IaI[MeHTY, OJJHAKO BCE MALMEHTHI PEOIOJIEIHN 3Ty
JIMCTAHIIMIO HA MIEPBBIH MIIM BTOPOH ITOCIICOIEPALIOHHBII JICHb, B
cpenHeM, crycts 46 (29-55) yacos mocne Grokaael. Ha 3tot mo-
Ka3aTelib TOBJIMSIIO0 MHXKECTBO (haKTOPOB, HEOOXOMUMO OTMETUTD,
YTO HY y OZIHOTO MAI[MeHTa He HAOIIOIAJIOCh MBILICYHOH Cl1aboCcTH.
Ha ¢one cranmapTHOI cxembl 00e300iiBanust 36% MaIlMEeHTOB B
JISHb OIepalyy He HYKAAIUCh B onHouaax, a 16,7% nauueHToB
obouumcs 6e3 HapKOTHYECKHUX CPEICTB B IMOCICONEPAIIMOHHOM
nepuoze. 84% NalMEeHTOB B IOCICONEPALIOHHOM IIepuoe He
HY)KIQJIUCh B JIOTIOJHUTEIEHON (papMaKOJIOrHYECKOH KOPPEKIUH
WM BMEILIATENIbCTBAX.

PENG 0ok obecrieunBaeT aJeKBaTHYIO IOCIECONEPalOH-
HYIO QHAJIT€3UI0 U I03BOJISIET MPOBOJUTH PAHHIOIO peabuiInTa-
LMIO y TAI[MEHTOB MOCIIE EPBUYHON TOTAIBHOM apTPOILIACTH-
K1 Ta300€/IpeHHOr0 CyCTaBa.
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APUTMMUN Y BOJIBHBIX, OITEPUPOBAHHBIX 110 ITIOBOAY
I'PBIK IMIIEBOAHOI'O OTBEPCTUSA TUADPATI'MbI

Xopoopsix T.B., Boesonuna A.A., Koporkuii B.U., l'oroxus T.P., [latanosa A.P., Kitaymyk A.E.

Iepeviii Mockosckuii eocyoapcmeennulit meouyunckuil ynueepcumem um. .M. Ceuenosa (Ceuenosckuil ynueepcumen),
Hnemumym kaunuuecroi Meouyunol um. H. B. Crxaugocosckoeo, Mockea, Poccutickas @edepayus

B nayunoil nureparype crpaBeUInBO OTMEYAETCS €KEIOIHOE
YBEIMYIEHHE KOINIECTBA OOJIBHEIX ¢ pediokc-330(arutom, 00-
YCIIOBJICHHOTO TPBDKEH NHINEBOJHOTO OTBEPCTHS THadparmMbl
[4,8], n kak Hambosee pacrpocTpaHEHHOE 3a00IEBaHUE KEITy-
JI04HO-KHu1Ie4Horo Tpakra [11,12]. Otmedaercs Bo3pacTaromuit
IIPeIMETHBIH HHTEepPeC MEIUINHCKOTO COOOIIeCTBa K MCCIEHO-
BaHUIO HApYIICHNH (DYyHKIMOHATIBHBIX B3aHMOCBSI3EH JKeTyI0d-
HO-KUILIEYHOI'O TPaKTa U MATOJIOIMU KapAUaJIbHOIO Xapakrepa
[2]. Cumnromarmka peduriokc-330Qarnta, OCIOKHEHHOTO ra-
CTpOKapAUaIbHBIM CHHJIPOMOM, HMPOSIBISIETCS OONBIO 3a TPyIu-
HOH ¥ B 00J1aCTH CcepAlla, MOBBIIICHAEM apTepPHAIBLHOTO JaBlie-
HUS, HApYIICHUSIMU cepaedHoro purMa [1]. Pedumroke-330¢darur
paccMaTpuUBalOT KaK HEHNOCPEICTBEHHbIM Tpurrep aputMuii [3]
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B OTHOJOTHYECKOM IUIaHE CYNpPAaBEHTPHKYIIPHOTO XapakTepa
(9xcTpacucTonus, GUOPMILIALMS Tpeacepanil, >KelyJouKoBast
sKcTpacucTonus) [5]. Bo3HukHOBeHHE apuUTMHH Yy OOJIBHBIX
pedIIokc-330(haruToM sIBIIETCS pe3yIbTaToM aAnucOaanca Bere-
TaTUBHBIX BIMsHMIA Ha cepaue. Mcenenosanue D. Johnson [13],
H3ydalolee poib pedIrokc-330(haruTa B MaToreHe3e CynpaBeH-
TPUKYISIPHBIX apUTMUH, (PAKTUUECKH IPEIONPEACIISET MOITHOE
BJIMSTHAC aBTOHOMHOI HEPBHOM CHCTEMBI Ha Pa3BUTHE apUTMHN.
YV HEKOTOpBIX MAIMEHTOB ITOBHIIICHHE TOHYCa OIyXKAIOIIero
HepBa IPEAINoNaraeT napaJoKCaJbHOEe BO3HHKHOBEHHE TaXuU-
Kapauu. ApUTMUSI TIPH TPBDKE IHUIEBOAHOTO OTBEPCTHS JHa-
(parMpl BO3HHMKAeT B PE3yJIbTaTe MEXaHWYCCKOTO CAaBIICHHS
NePEeIHEH CTEHKU JIEBOTO IPEACepAMs IPOXOIAILEH 110 MUILEBO-
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Iy nuiueit [9]. JlnurensHoe ciaBieHue BbI3bIBACT UILIEMHIO 3TOH
30HBI, COACHCTBYS (POPMHUPOBAHHIO ATOJOTUUSCKHUX MyTeH 1o
THUIy reentry. B kadecTBe 1pyroro MexaHu3Ma paccMaTpHBaeTCsl
BOCHAJIMTEIIbHBIN MPOIECC B CTEHKE MHIIEBO/IA, KaK Pe3yJbTar
pedirokc-330daruta, CrocoOHOro0 MEPexoanuTh B OIM3KO pac-
HOJIOKEHHYIO CTEHKY JIEBOTO MPEACePIUsl, YTO HE MCKIIOYaeT
BO3MO)KHOCTb BO3HUKHOBEHHs (GUOPWIULILIMN Tpeacepanii.
OO00CHOBaHHO yKa3aHO Ha BO3MOXXHOCTb HEBEPHOM TPAaKTOBKH
Bapl/la6eJ'l]>HOCTI/l KIIMHUYCCKUX CHUMIITOMOB C y‘leTOM JIOKaJIn-
3alliH U XapakTepa 6oneBoro cuuapoma nanuenra [15]. Hasna-
YacMbIC B )IaHHOﬁ chyauMn 6J'lOKaTOp]>I KaJIbIIMCBBIX KaHAJIOB U
HHUTPATBI, IPU JICYCHUH OOJIel B IPYIHOM KIETKe, paccialiisior
HIDKHUH NHIIEBOIHBIA COUHKTEP C MOCIEIYIOMUM YBEINUCHHU-
eM kucsotHoro pedurrokca [ 14]. TlocnencTsus, CBI3aHHbIC C He-
CBOeBpeMeHHOﬁ ﬂHaFHOCTHKOﬁ INPUYXH U JUHAMUWKH BOSHUKHO-
BCHU apl/lTMl/Iﬁ y 60J'I]>H]>IX rpbDKaMU MUIIEBOAHOTO OTBEPCTUA
}ll/laq)paFMbI, MOFyT 6]>ITb BE€CbMa HCTaTHBHBIMH, A BBIABJICHUC
KOTOPBIX BJIMACT Ha Haﬂnemamnﬁ OHTPIMaJ'[beIﬁ H, 4YTO HEMa-
JIOBAYKHO, CBOCBPEMEHHBIH, BEIOOP TAaKTUKU JICUCHHUS.

Llenpio nccienoBaHMs SIBUJIOCH ONpEeieHHe BO3HHKHOBE-
HHSI QPUTMHU KaK OJHOTO U3 IPOSIBJICHUH TacTPpOKapAHaIbHOTO
chuHAapoMa y 60H]>H]>IX IpbDKaMU NUIIEBOAHOI'O OTBEPCTUA AUa-
(bparmbl 1 peduirokc-330aruToM MU OLEHKa Pe3yJIbTaTOB aHTH-
pediIoKkCHOI onepayu B ANHAMHIKE PErPECCU apUTMHH.

Marepuan u meroasbl. IIpoanamusuposana 101 ucropus
0O0JIC3HH TMAIMECHTOB C TPHIKAMHE MHUIIEBOIHOTO OTBEPCTHUS JHA-
¢dparmer (I'TIOT) u pedurokc-330darutom B Bo3pacte ot 28 10 83
ner. KpurepusiMi MCKITIOYEHHSI SIBISUIMCH OCTPBIH MH(APKT MH-
OKapaa B TCYCHUE IOCIICIHUX JABYX MCCSALEB, 3JIOKQUCCTBCHHBIC
HOBOOOpa3oBaHusi, 0OOCTPEHHE COIYTCTBYIOIIMX 3a00JIeBaHHH,
MOPOK cepiia. B MeponpusTHsx 1mo JMarHOCTHKE MalMeHTa HC-
I10JIB30BaJIN JJTaHHBIC, l'lOJ'ly‘-leHHI)le PEHTCHOJIOTMYECKUM METOAOM,
SIBIIAFOIIUMCSL Han60nee I/lH(bOpMaTI/IBHbIM N OCHOBHBIM MCTOJIO0M
uccienoBanust. C LIeNbI0 aHalIM3a CepACUHbIX (PYHKIMI IPUMEHS-
I CIIEZYIOIIME IMarHOCTHYECKUE TPOLICAYPBI - AIEKTPOKAPANO-
rpaMMy U XOJITEPOBCKOE MOHUTOPHPOBAHUE.

[TonyueHHbIe pe3yiabTaThl 00padaThIBaINCh C MOMOLIBIO Me-
TOOOB MaTeMaTH‘IeCKOﬁ CTAaTUCTHUKHU C HCIIOJIB30BAHHUEM CTaH-
JAPTHOTO TaKeTa MpOorpaMMHOro obecriedeHus «Statistica 6.1
for Windows».

Pesyabrarel m o0cy:kaenue. IIpoanann3npoBaHbl KIMHU-

YECKHEC IPOABJICHUA I'aCTPOKapAUaJIbHOIo0 CUHApOMa 60,]'[]>H]>IX
IPHDKAMHU MHIICBOIHOTO OTBEPCTHS auadparMel U pedirrokc-
330¢arurom (auarpamma 1).
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Juacpamma 1. JKanobwvr 60onvHbIx epwiocamu nuweso0HO20
omeepcmus duappazmol u peprrokc-930pazumom

Bounu 3a rpynunoii BersiBieHsl y 52 (51,4%) 6oabHbIX, Tepedou
B pabote cepaua - y 29 (28,7%), cepauebuenue -y 67 (66,3%),
nosbimienne AJl - y 52 (51,4%) Gonpubix. Ilpu TmarensHOM
cOope anamue3a y 83,2% OOJIBHBIX MPOSBICHUE KapIHaIbHbIX
CHMITOMOB CBSI3aHO C ITPOBOLMPYIOIIUMHU (HaKTOPaMH, B 4acT-
HOCTH [IPUEMOM IHUIIH, TOPU30HTAIBHBIM ITOJIOKEHUEM Tella.

B pesynbrare peHTreHOI0rn4ecKoro 00ciIeIoBaHus yCTaHOB-
JIeHa TpbDKa IHIIEBOAHOTO OTBEPCTHsl AMadparmbl, MPOBEICHO
pacnpeneneHue coracHo knaccudukarmu rpeok b.B. I[lerposcko-
ro u H.W. Kanmmna [7]. Micrione3ys JaHHBIE, IOTy4YEeHHBIC PEHTIE-
HOJIOTMYECKHM METOJIOM, IPOBE/ICH aHaJIN3 YacTOThl BOSHUKHOBE-
HUSI apUTMUH y 00CIIeI0BaHHBIX OONBHBIX (Tabimua 1).

Craructuuecku (p>0,05), moarBepxpaercs, 4TO apUTMUU
XapakTepHb! Uil KapAno(QyHIAIbHBIX TPBDK MHILIEBOJAHOTO OT-
Bepcrus auadparmsl u 6onbmx TTIOH (TIO1>6).

CoseprreHno crpaseuius BeiBog A.@. YepHoycoBa 06 oreH-
Ke TIPUOOPETECHHOTO YKOPOUCHHSI MUIIEBOJIA, KAaK 3aKOHOMEP-
HOCTH OCJIOKHEHHUs1 peduiokc-330paruta Ha (GOHE CKOJIb3-
SIIIEH TPBDKH MUIICBOAHOTO OTBepcTHs nuapparmer [10],
IyTeM HcIoib3oBanus kiaccubpukamun A.D. YepHoycosa
10 CTENEHU YKOPOYCHHS IHIIEBO/A, COIIACHO KOTOPOW MpH
I crenenn ykopoueHue kapausi pUKCHpoOBaHa He BbIE 4 cM
Han auadpparmoit, npu Il cremenn Beimie 4 cM, COOTHECIH
YHUCIIO apuTMUi (Tabnuma 2).

Tabnuya 1. Knunuueckas xapaxmepucmurka nayueHmos

Bapuant I'lTIO/{ n Apurmus
kapauanbubie ['TIO/] 45 8 (18,1%)
kaparodynnansabie ['TIO/] 40 16 (40%)
cy6toTanbubie ['TIO]] 15 10 (66,6%)
totanbHbie [ TIO] 1 1 (100%)
Bcero 101 35
Tabnuya 2. Hanuyue apummui 1o 0CHOBHOMY 3A001€6aHUIO 6 3ABUCUMOCHIU 0N CINENeHU YKOPOUEHUs NULYe600d.
Buant TTIOJ ykopm[li]::le-, erl:;lenona YKopO;lle:Tn; ::Pl:lesoz[a
kapauansaeie [TIO/] 6 (18.7%) 2 (25.0%)
kapauodynnansabie ITIO/ 5(31,2%) 11 (68,7%)
cyororansusie ['TIO/ 4 (40.0%) 6 (60.0%)
totanpHbie ['TIOJ] 0 1 (100.0%)
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Huazpamma 2. Bospacmuas kamezopus apummuil
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Juacpamma 3. JKanober 60abHbIX nocie aHmupepuiokcHoll
onepayuu

Tabruya 3. Pesynemamor KT 6 nocrneonepayuonnom nepuooe

Hapymenns asTomaTHsva CyHycoBasi TaXUKap st 5 (14,2%)

CunycoBast OpauKap st 15 (42,8%)

Hemnonnast 6iiokana nepeiHeii BETBH JICBOI HOXKKH myuka ['rca 4 (11,4%)

Hapymenust npoBoIuMocTH AB-6iokana I cr. 8(22,8%)
bnokana npaBoit HOXxku mydka ['uca 2 (5,7%)

[Ipencepanas 3KCTpacUCTOIMA 9 (25,7%)
Hapymennsi Bo30yaumMocTu KemymoukoBast 3KCTpacHCTOIHS 3(8,5%)
[Tapoxcu3manbHas HaJKeIy04UKOBas TaXUKapaus 2 (5,7%)

JocrosepHo (p>0.05), 94T0 apuTMHM XapaKTEePHBI JUIS TPHDK
ITUIIEBOJAHOTO OTBEPCTHS AMa(parMbl C YKOPOUCHUEM IIHIIE-
Boxa II cremenn. Takum 00pa3oM, KIMHHYIECKUE IPOSBICHHS
ApPUTMHUH 3aBUCAT OT CTENCHM YKOPOYEHHs IHIIEeBOAA, UeM
BBIIIE CTETICHb, TEM Yallle IPOSBICHUS apUTMHH.

B3anmocBsI3p pacnpocTpaHeHHsI apUTMHHM, COINIACHO KJlac-
cudukanum Bo3pacToB, npuHATOll Beemuproit Oprannzanneit
3npaBooxXpaHeHHsI, IPUBEACHA HA JUarpaMme 2.

W3 maHHBIX quarpaMMBI 2 CIIEYeT, 9TO apUTMUS XapaKTepHa
JUTsE MOJTofioro Bozpacta (p>0,05).

YCTaHOBIEHO B3aUMOOTSTIOIIAIOIIEE BIMSHUEC UIUTEIBHO
cymiectBytomiero peduokc-33odaruta u I'TIOJ] Ha pa3Butue
apUTMUH: y TAOUEHTOB C JUTHTEILHOCTBIO 3a00ieBaHus 10 |
rofa aputmus BeisiBiieHa B 4 (11,4%) ciaydasx, ot 1 roma no 5
net - B 6 (17,1%), ot 5 mo 10 ner - B 10 (28,5%), 6onee 10 ner
- B 15 (42,8%) cimydasx. OTMedeHa B3aNMOCBSI3b co Ooree -
tenbHbIM aHamuae3oM [TIO/] (p>0.05).

V 35 manueHToB ¢ JMArHOCTHPOBAHHBIMU HApyIICHUSIMHI
putMa oTMevannch m3Menenus: Ha DKI. OOHapyxeHo, 4To Ha-
PYIICHHUS aBTOMATU3Ma: CHHYCOBas TAXUKapIus HaOIIoianace y
8 (22,8%) marueHToB, cuHycoBas Opagukapaus - y 23 (65,7%).
Hapymenust npoBopnmoctu: AB-61okana - y 15 (42,8%) manu-
€HTOB, HETIOJTHAsI OJIOKA/a IepeiHell BETBU JIEBOW HOXKKH ITyUKa
Inca - y 8 (22,8%) nanuenTtoB, OyioKaja MpaBoil HOKKU ITydYKa
I'mca - y 5 (14,2%). Hapymienus Bo30yquMOCTH: TIpeacepaHast
9KCTPACHUCTONHS BhIsIBICHA y 17 (48,5%) marueHTos, sxeayaod-
KoBast 3kcTpacuctonus - B 7 (20,0%) cirydasx, mapoKCH3Mallb-
Hasl HaJDKeNTyouKoBast Taxukapaus - y 5 (14,2%). ITo nanubM
XOJITEPOBCKOTO MOHHTOPUPOBAHUS, T1ay3bl, CBSI3aHHBIE C CHHY-
coBoit aputMuel BersiBiieHs! y 35 (100,0%), oxtnHOYHBIE HalkKe-
nmynoukoBele — y 28 (80,0%) ¥ KeTyI04KOBBIE SKCTPACHCTOIB
-y 16 (45,7%) 6onpabIxX. C )anobamu Ha 6OJH 3a TPYIUHOMN Ta-
IIUEHTHI 32 MEIMIIUHCKOH TOMOIIBIO 00paIanach K TepareBTam,
kapzauonoraM. C 1eiblo KymupoBaHUs 00JIEBOTO CHHpOMA Ha-
3HAYaJIM aHTHAHTHHAIBHBIC NPEnapaThl - b-aJpeHo0I0KaTOPEI,
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HUTpATHI, O10KkaTopbl Ca-KaHAJIOoB.

Bcem 35 mammeHTam ¢ rpbDKaMH NHUIIEBOJHOTO OTBEPCTHS
quadparMbl 1 apUTMHSME BBIITOJHEHA aHTHPE(IIIOKCHAsT OITe-
panus, Tak Kak KOPpeKIHH peduIrokc-330(haruta oCyIiecTBIs-
eTCsl TOIBKO XUpyprudeckuMm mytem [6]. IlanueHTs! B mpeno-
MIePaMOHHOM TIepHOJe MPOAODKAIHM MOJydaTh Ha3HAYEHHYIO
AQHTHAHTUHAIBHYIO TEpaIruio. DHIOBHACOXUPYPTHIECKH IIPO-
ornepupoBaH 21 O0IBHOM, O TATapOTOMHOMY IOCTYITy - 14 ma-
nuenToB. [Ipu ykopouenun numesona | crenenn wimm 6e3 Hero
BBITTONHSUTH (pyHIOIUTMKanuio 1o Metonuke A.D. YepHoycosa,
npu yxopoueHuu Il cTemeHn - KiIamaHHYIO TacTPOILIHKAIHIO.
Oynnomukanys BeInoiaHeHa y 15 (42,8%), kiiananHas racTpo-
mmmkanys - y 20 (57,1%) nanuentos. 3aausist Kpypopadus ¢ me-
JBI0 TIPO(MIIAKTUKY MUTPAIIAN COAEPKIMOTO OpIOIIHOI 1ToJI0-
CTH BBITIOJTHEHA Y 8 (22,8%) MallMeHTOB, epeIHss Kpypopadust
-y 2 (5,7%). Kousepcuu nocrymna He ormeueHo. [Tocie mpose-
JICHHOTO aHTHPE(ITFOKCHOTO ONEePAaTHBHOTO JICYEHHS IIPH3HAKOB
pediokc-330¢aruta peHTITeHOJIIOTHIECKH He ONpeersiocs. B
MIOCJICONEPALIMOHHOM HEPUOAE KIMHUYECKUE MPOSIBICHUSL y 35
OOJIBHBIX C BBISIBIEHHBIMHU aPUTMUSIMU 3HAUUTEIILHO YMEHBIIH-
nmck (nuarpamma 3).

V 5 (14,2%) 6onpHBIX U3 35 IPOOTIEPHPOBAHHEIX C APHUTMH-
SIMH OTMEYAJIUCh 0o 3a rpyauHou, y 3 (11,4%) - mepeboun B
pabore cepaua, y 8 (22,8%) - cepmebuenue ormedanu. Jlo-
croBepHO (p>0.05) oT™MedaeTcsl CHIKCHNE KIMHUYECKHX IPO-
SIBJICHUIL.

B nocneonepannoHHoM neproe 35 manueHTaM C BBISBICH-
HBIMH apUTMHSIMH TI0CJIE aHTHPE(IIIOKCHOH ONeparuy BBITIOI-
wstack DKI, Ha KoTOpOi#l oTMewanock moctoBepHoe (p>0.05)
CHIDKEHHUE MoKa3aTesell HapyIIeHNsI aBTOMaTH3Ma, IIPOBOIUMO-
cTH ¥ Bo30yuMocTH (Tadmumna 3).

[To naHHBEIM BBIMOJHEHHOTO XOJTEPOBCKOTO MOHHUTOPHPO-
BaHMSI B MOCJICONEPAIOHHOM IIEPHOJE T1ay3bl, CBS3aHHBIE C
CHHYCOBOHW apuTMHeH BbIIBIEHHI y 15 (42,8,0%), onnHOUYHEIE
HakeryoukoBsle — y 13 (37,1%) 1 >KeTyIoYKOBEIE AKCTpacH-
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crosl - 'y 7 (20,0%), uro ykaspiBaeT Ha octoBepHoe (p>0.05)
CHIDKCHHUE.

AnTHpe]IIIOKCHOE ONepaTHBHOE JIeueHUE Y OONBHBIX IPhIKa-
MH THILIEBOJHOTO OTBEpPCTHs IuadparMbl ¥ BBIBICHHOH MpH
JAHHOM 3a00JIeBaHUM apUTMHU ObUIO A(P(HEKTUBHBIM, HA YTO
YKa3bIBaIOT Pe3y/IbTaThl MHCTPYMEHTAIbHBIX METOZ0B 00CIIe0-
BaHMS M KaUeCTBO JKU3HU MALIMCHTOB 10 U IIOCJIE ONIEPaTUBHOTO
BMELLIATE/ILCTBA.

BeiBoabl. B 3axitoucHue cieqyeT NOAYEpKHYTh, YTO apuT-
MHH Ha (POHE IPHIKH MUILEBOJHOTO OTBEPCTHS 1Uadparmbl, CBsi-
3aHHBIC C AHATOMOTOMOrPAPUUYCCKUMU U (PU3HOIOTHICCKIMHU
0COOCHHOCTSIMH, SIBJISIIOTCS 4acTOW KIMHUYECKOW CHUTYyalHei,
XapaKTepU3yoLelcss B3aMMOOTATOILAOIUM BIMIHUEM 000-
ux 3a0oiieBaHUi Ha TeyeHue Apyr apyra. VHcTpymMeHTaabHOe
HCCIIEJOBAaHUE COCTOSHUS CEPACUHO-COCYIUCTON CUCTEMBI NPH
[IATOJIOTUM BEPXHETO OTAENA JKEIYIOYHO-KUIIEYHOTO TPaKTa
M0Ka3aJio, 4YTO HaOIIoaeTCsl yydlIeHue oKa3aTeseil HapyIe-
HUH CepAeYHOro pUTMa, CBSI3aHHBIX C OCHOBHBIM 3a00JIeBaHU-
€M, KOPPEKLHs KOTOPBIX BO3MOKHA TOJIBKO ITPU XUPYPrUUECKUM
JICYUCHUU OCHOBHOT'O 3200JI€BaHHUSI.
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SUMMARY

ARRHYTHMIAS IN PATIENTS OPERATED ON FOR
HIATAL HERNIA

Khorobrykh T., Voevodina A., Korotky V., Gogokhia T.,
Patalova A., Klaushuk A.

LM. Sechenov First Moscow State Medical University (Seche-
nov University), Russian Federation. N. V. Sklifosovsky Institute
of Clinical Medicine, Moscow, Russian Federation

The purpose of this publication is to identify the prevalence
of arrhythmia as one of the manifestations of gastrocardial syn-
drome in patients with hernias of the esophageal orifice of the
diaphragm and reflux esophagitis. To evaluate the results of anti-
reflux surgery in the dynamics of arrhythmia regression.

Materials and methods: the study included 101 patients with
hiatal hernias who were undergoing inpatient examination and
treatment.

Arrhythmia was detected in 35 (34.6%) of 101 patients
with hernias of the esophageal orifice of the diaphragm.
Arrhythmias are characteristic of cardiofundal (40%), sub-
total (66.6%) and total (100.0%) hernias of the esophageal
orifice of the diaphragm, were recorded at a younger age,
were dependent on the duration of the underlying disease.
Clinical manifestations of arrhythmia depended on the de-
gree of shortening of the esophagus, most often arrhythmias
occurred with shortening of the esophagus of the II degree
in cardiofundal hernias (68.7%), subtotal (60.0%) and total
(100.0%). As a result of antireflux surgery, clinical manifes-
tations of arrhythmia regressed in 19 (54.3%), in 26 (74.2%)
patients, electrocardiogram and Holter monitoring indicators
decreased or were absent altogether.

In conclusion, it should be emphasized that arrhythmias on the
background of hernia of the esophageal orifice of the diaphragm,
associated with anatomotopographic and physiological features,
are a frequent clinical situation characterized by the mutually
aggravating effect of both diseases on each other. An instrumen-
tal study of the state of the cardiovascular system in the pathol-
ogy of the upper gastrointestinal tract showed that there is an
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improvement in the indicators of cardiac arrhythmias associated

with the underlying disease, the correction of which is possible

only with surgical treatment of the underlying disease.
Keywords: hiatal hernias, reflux esophagitis, arrhythmia.

PE3IOME

APUTMHUHU Y BOJBbHbBIX, OIIEPUPOBAHHBIX IIO
HOBOAY I'PBIK ITUINEBOAHOI'O OTBEPCTHUA TUA-
DOPAI'MbI

Xopoopsix T.B., Boesonuna A.A., Koporkuii B.U.,
I'oroxus T.P., ITaTanosa A.P., Knaymyxk A.E.

Ilepsviii Mockogckuii 20¢yoapcmeeHHblIl MEOUYUHCKULL YHUGED-
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cmumym Kaunuveckou meouyunvl um. H.B. Cxaughocosckoeo,
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Ienpro mccneoBaHUs SBUIIOCH ONPENEINTH YacTOTy Pa3BHU-
TSI APUTMUM KaK OJHOTO M3 MPOSIBICHUH IacTpOKapAHaIbHOTO
CHHAPOMA Y OOJIBHBIX IPBDKAMHU IHIIEBOIHOTO OTBEPCTHS AHa-
(parmsl 1 pedIIIOKC-330(aruTOM 1 OLEHUTH PE3yJIbTaThl AHTH-
pedIIoKCHOMN omeparyy B ANHAMUKE PETPECCUH apUTMHUI.

B uccnenosanue Brimouer 101 manueHT ¢ rppbkaMu IMIIE-
BOJHOTO OTBEPCTHUS AUadparMbl, HAXOUBIIHICS Ha CTAlIMOHAP-
HOM 00CJICOBAHHUH H JICUCHUH.

VY 35 (34,6%) u3 101 manueHTa ¢ TpHKAMU MUIEBOJHOTO
oTBepcThsi AMadparMbl BBISBIECHA apUTMUS. APUTMHUU Xa-
pakTepHBl mus KapauopyHmnanbHbIX (40%), cyOTOTAIBHBIX
(66,6%) u torampubIXx (100,0%) rpbDK HHIIEBOAHOTO OT-
BepcTusl auadparmsl, 3apeTUCTPUPOBAHEI B O0JIee MOJIOIOM
BO3pacTe, UMEIOT 3aBUCUMOCTD OT JJIMTEIbHOCTU OCHOBHOIO
3aboneBanns. KimHuueckne NposBICHUS apUTMUU 3aBHUCST
OT CTETIeHN YKOPOUCHUS IMUIIEeBO/IA, Jalle apUTMHUH BCTpeda-
I0TCSI ¢ yKopoueHueM numnieBoaa Il crenenu npu xapanodyH-
JTANBHBIX rpebKax (68,7%), cydroransueix (60,0%) 1 ToTams-
ueIx (100,0%).

B pesynprare aHTHpe(IIOKCHON ONepanuy KINHHYECKHE
MIPOSIBIICHUST apUTMUH perpeccupoBainn y 19 (54,3%) naruen-
TOB, y 26 (74,2%) noka3arenn »>IeKTPOKapAUOrPAMMEI U XOJI-
TEPOBCKOTO MOHHTOPUPOBAHUS CHU3HINCH MIIH OTCYTCTBOBAIIN
BOBCE.

B 3aximouenwue, ciieyeT oa4epKHyTh, 4YTO apUTMUH Ha (hoHE
IPBDKH ITHIIECBOJHOTO OTBEPCTHS AUadparMel, CBI3aHHBIE C aHa-
TOMOTOIOTpahUUSCKUMH U (PU3HOJIOTUISCKIMHU 0COOCHHOCTSI-
MH, SIBISIOTCS YacTOM KIMHUYECKOH CHTYyaIuel, XapakTepusy-
IOIIEHCST B3aNMOOTSATOMIAIOIINM BIMSIHHEM 000nX 3a001eBaHuid
Ha TedeHWe Apyr apyra. VHCTpyMeHTanbHOE HCCleJOBaHUE
COCTOSIHUSI CEpIEYHO-COCYIUCTOM CHCTEMbl IPU IAaTOJOTUH
BEPXHETO OT/IeNIa JKeIYJOYHO-KUIICYHOTO TPAKTa I10Ka3aJIo, 4To
KOPPEKIMs HapyIIeHHH CepAEYHOr0 PHTMA, CBSI3aHHBIX C OC-
HOBHBIM 3a00JICBaHIEM, BO3MOXHA TOJIBKO IIPH XUPYPTHIESCKOM
JIEYeHUN OCHOBHOTO 3a00JI€BaHNSI.
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FEATURES OF EJACULATE MICROBIOCENOSIS IN MEN WITH IMPAIRED FERTILITY,
DEPENDING ON THE TYPE OF CONSUMED ALCOHOLIC BEVERAGES

Vorontsova L., Kozachuk A., Kovalenko V.

Department of Clinical Laboratory Diagnostics and Laboratory Immunology, State Institution “Zaporozhye Medical Academy
of Postgraduate Education of Ministry of Health of Ukraine”, Zaporozhye, Ukraine

Male fertile damage is a crucial factor in conjugal sterility;
according to certain statistics, male factor may occur in 50 per-
cent of situations when a married couple is unable to produce a
child [2, 20].

Routine analysis is the most common method for diagnosing
male infertility, but it does not always allow for a definitive diag-
nosis because morphofunctional indices of sperm in around 15%
of infertile guys correspond to normal values [7,11, 22].

Infectious and toxic substances are the most common causes
of male infertility, according to updated sources [13,16].

Human normal microflora is a collection of microbiocenoses
found in a healthy person’s body. Though the host organism’s
close association with microflora cannot be avoided, conflicts
might arise when protective, regulatory, and purifying activities
are critical [4,21].

All issues relating to the imbalance of a microorganism’s mi-
croflora as an integral system have gained critical importance in
recent years [1].

Under the right circumstances, relatively pathogenic bacte-
ria can cause autoinfection in people with little resistance or in
people who have moved to a rare biotope. Autoflora activation
happens in response to a variety of harmful impacts on the hu-
man body [6]. Alcohol is one of the external factors capable of
significantly altering the taxonomic and functional composition
of microflora, hence promoting the development of many ill-
nesses [19].

Toxins that are exotoxins Dysbacteriosis is caused by alco-
holic beverages, which causes endotoxins to flow more quickly
into the lymphatic system, portal and systemic blood flow, and
the abdominal cavity. Endotoxemia thus became the most com-
mon cause of erectile dysfunction [9].

According to the WHO, the overall annual consumption of
alcohol in litres of pure ethanol per person (aged 15 and older) in
Ukraine is 13.9 litres, with yearly consumption by kind of alco-
holic drink being as follows: Strong alcoholic drinks accounted
for 48%, bear for 40%, wine for 9%, and others for 3% [23].

But despite the interest for investigations aimed at these prob-
lems, we haven’t yet data on homeostasis changes concomitant
dysbiosis of the urogenital tract in men with a damaged reproduc-
tive function depending on peculiarities of alcoholic anamnesis.
Hence above-mentioned, the aim of our research is to study the
influence of ejaculate microbiocenoses on nonspecific immunity
factors in males suffering from damages of fertile function de-
pending on the kind and amount of alcohol consumed.

Material and methods. 73 men aged between 24 and 45
years old (average age is 35) have been examined. They pre-
sented their written informed agreement for participation in this
study. The agreement has been approved by Committee of Bio-
ethics at State Establishment “Zaporozhye medical Academy of
postgraduate education of Health Ministry of Ukraine” and it
was drawn in conformity with ethical, moral and legal require-
ments of Ministry of Health of Ukraine Ne 281 on 01. 11. 2000.

Any concomitant pathology neither in organs nor in systems
have been revealed. All patients picked out for study had no al-
lergic, autoimmune, oncologic diseases, tuberculosis, viral hep-
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atitis B and C and VHI infection.

Difference in weight amid men under research has not been
noticed, because groups have been composed without regard for
this criterion

All patients have been divided into three groups. The first
(control one) included 17 healthy fertile men, who don’t con-
sume any alcoholic drinks and have 1-2 children aged between
1 to 5 years old. The second group (comparison) included 17
men fertile damages free, who consume all kinds of alcoholic
drinks but don’t abuse them (1 - 2 alcohol doses approximately
once per 1 - 3 months). The third group has been composed of
39 men with ejaculate fertile damages, who drink excess alcohol
(6 and more alcohol units for once only or 22 and more doses
weekly). Depending on the kind of alcohol this group has been
divided in three subgroups: Ila included 12 patients drinking
excess strong alcohol; ITIb included 15 patients drinking excess
bear. Illc (combined group) numbered 12 patients drinking ex-
cess both bear and strong alcohol.

All men have been submitted to complex examination, includ-
ing interrogation, spermiological analysis, studying condition of
cellular agents in innate immunity, bacteriological examination
of ejaculate and statistical interpretation of data obtained.

To assess alcohol consumption, the interrogation has been
carried out with screening test AUDIT (Alcohol Use Disorders
Identification Test) elaborated by WHO, where alcohol con-
sumption has been assessed during last year [17,18].

According to WHO criteria alcohol dose is equal 10.0 pure
alcohol (12.7ml spirit).

Proceeding from data obtained and WHO recommendations
we have determined the following risks for using alcohol: higher
(6 and more doses daily or more than 42 doses a week), middle
(no more 5 doses a day or 22 - 41 doses a week); lower subgroup
(no more than 3 - 4 doses a day or less than 22 doses a week)
[24].

After interrogation performed it has been established that in
the third group under research (III) 25% males used strong al-
cohol (vodka, cognac, whisky, spirit), 32% drinked excess bear
and 43 % used simultaneously excess bear and strong alcohol. It
has been determined, that all men examined had northern type in
drinking alcohol, that means: great doses for short time.

Semen analysis was performed over standard technique rec-
ommended by WHO, 1999. During ejaculate analysis volume,
color, consistency, pH, concentration of spermatozoa in 1 ml
ejaculate and their total amount, degree of motility and micro-
scopic investigation of stained specimen have been assessed.

Taking material for bacteriological investigation has been
performed in conformity to standard technique for all patients
(ejaculate has been taken in sterile container). The material has
been delivered to laboratory, where inoculation on bloody, yolk
- saline agar, medium Endo and medium Saburo has been car-
ried out. Inoculations have been placed in thermostat at 37° C
for 24 - 72 hours [12].

The assessment of findings after examination included quan-
titative count (titer), that is, evaluation of number for colony
forming units (CFU/ml) in 1 ml and specification of all signifi-
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cant morphotypes. Considered as significant was number of bac-
teria exceeding CFU/ml.

The indices for phagocytic link of immune system have been
studied in all patients

Assessment for phagocytic activity of neutrophils in the blood
based on the method for determination of absorptive and diges-
tive capacity to microbe test-culture after joint preincubation
[15] has been carried out.

Assessment for oxygen-dependent metabolism of neutrophils
(NBT-test) and functional cell reserve (NBT-test induced) has
been performed [3].

Statistical analysis of data obtained was performed using
computer programs set STATISTICA (StatSoft Statistics v.7.0.).
Statistical significance of compared values with distribution dif-
ferent from standard, assessed by Kolmogorov-Smirnov test,
has been established using Wald-Wolfowitz runs test at the sig-
nificance level of 0,05. The data under consideration are pre-
sented as median (Me) and interquartile scope (RQ), presenting
difference between meanings of 75 and 25 percentiles (RQ=75%
UQ - 25% LQ), where UQ is upper quartile and LQ is lower
quartile.

Results and discussion. Microbial association plays a key
role in maintaining normal homeostasis, that is why microflora
is considered as an aggregate of great number of microbioceno-
ses, those damages may lead to severe complications in human
body [10].

The findings of microbiological examination of ejaculate with
account for kind and amount of alcohol used have shown that in
men of all groups under research bacteria such as G (Enterobac-
ter), G* (Enterococcus, Streptococcus, Staphylococcus), as well
as fungi Candida have been revealed.

The first (control) group was characterized by ejaculate fertil-
ity preserved accordingly to the standard values, recommended
by WHO (Table 1). Microbiological examination of ejaculate in
the first group has shown the growth for Streptococcus mitis in 7
(41%) from 17 cases and Enterococcus faecalis in 1 case (6%),
but the number of each was less than CFU/ ml; that, evidently
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didn’t affect male fertile function because children were born in
their marriage without using assisted reproductive technologies.
In 9 (53%) samples of ejaculate the growth of bacteria was not
observed.

While examining native and stained specimen under micro-
scope in II group patients active and not motile spermatozoa
decreased by 12% on average and fixed forms increased by
91% compared to control group values. Concentration of sper-
matozoa in 1 ml and their total amount in ejaculate has been
decreased by 25% on average and 6% compared to the values of
control group. Pathologic forms increased by 109% secondary
to decreasing standard forms of spermatozoa by 31% concern-
ing values of control group.

Microbiological examination of ejaculate in second group has
shown in 11 cases (65%) relatively pathogenic flora presented
only by Enterococcus faecalis - CFU/ ml. In 6 samples of ejacu-
late (35%) the growth of bacteria was not observed.

In men of Illa group decreasing amount of active and not
motile spermatozoa was noted by 23% respectively to I group.
An amount of fixed spermatozoa has considerably increased
on average by 135% comparatively to values in control group;
dyskinetic spermatozoa invisible in other groups have been re-
vealed. Spermatozoa concentration for Iml and total spermato-
zoa amount in ejaculate have been decreased by 50% and 35%
in regard to values in control group, respectively.

Microscopic investigation of stained specimen in patients of
IIIa group has shown decreasing standard spermatozoa amount
on average by 45%, as well as increasing amount of pathologic
forms by 187% comparatively with values in control group.

Microbiological examination of ejaculate in IIla group has re-
vealed in 3 (25%) from 12 cases Staphylococcus haemolyticus,
whereas in 2 cases (17%) in number CFU/ml, in 1 (5%) in num-
ber CFU/ ml; in 3 samples (25%) Staphylococcus epidermidis
in number CFU/ml and in 5 cases (42%) Enterococcus faecalis,
whereas in 4 samples (33%) in number CFU/ml and in 1 case
(9%) with > CFU/ml. In 1 sample of ejaculate (8%) the growth
of bacteria was not observed.

Table 1. The main values of spermogram in men depending on kind and amount of alcohol consumed Me
(75% UQ — 25% LQO = RQ)

. I group II group II1a group IIIb group IIIc group
Values, units (n=17) (n=17) (n=12) (n=15) (n=12)
Spermatozoa active and not 89 78" 69" 68" 63"
mobile (%) (91-88=3) (80-76=4) (72-64=8) (74-55=19) (68-53=15)
— 0 - T = —
0,
Dyskinesis (%) (0-0=0) (2-0=2) (9-2=7) (9-2=7) (9-4=5)
11 21 26" 254 315
0
Spermatozoa fixed (%) (12-9=3) (23-19=4) (31-23=8) (36-22=14) (38-26=12)
Spermatozoa concentration on 95 72 484 59 ‘:‘; 6—2 )
(x10%/ml) (108-79=29) (112-62=50) (59-29=30) (103-24=79) Zshy
Total spermatozoa amount in égg_ 268 186 264 126%™
ejaculate (x10°) 2312159) (393-166=227) (224-88=136) | (328-63=265) | (234-79=155)
78 54° 43 307 29
0
Standard spermatozoa (%) (80-75=5) (60-49=11) (46-28=18) (38-27-11) (39-19=20)
Total amount of pathologic sper- 22 46" 63" 70" 715
matozoids (%) (25-20=5) (51-40=11) (72-56=16) (73-62=11) (81-61=20)

notes: * — statistically significant difference compared to control group (p<0.05), ** — statistically significant difference compared
to I group (p<0.05), *** — statistically significant difference compared to IIIb group (p<0.05)
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Table 2. Functional and metabolic status of neutrophils in men depending on kind and amount
of alcohol used Me (75%Q — 25%Q = RQ)

. Group 1 Group II Group Illa Group IIIb Group Illc
Value, units (n=17) (n=17) (n=12) (n=15) (n=12)
. 66 52 55 49% 48%
0,
NP1 at 30 min, % (68-66=2) (60-45=15) (72-38=34) (53-34=19) (61-29=32)
NPN at 30 min., 2.2 1,4% 1,45% 1,5% 1,7%
cu. (2,3-2=0,3) (1,7-1,3=0,4) (1,5-1,4=0,1) (1,7-1,4=0,3) (1,8-1,4=0,4)
. 56 50% 51 40 50%
0
NPT at 120 min, % (57-55=2) (57-42=15) (70-32=38) (55-32=23) (60-29=31)
NPN at 120 min., 3 1,3% 1,25% 1,7 1,5%
cu. (3,1-2,90,2) (1,5-1,2=0,3) (1,3-1,2=0,1) (1,8-1,3=0,5) (1,7-1,4=0,3)
NET 2 1,7 1,9 1,7 | 7Hon
Sp- €U (2,1-1,9=0,2) (1,8-1,5-0.3) (1,9-1,9=0) (2-1,5=0,5) (1,7-1,3=0,4)
2 2 2.2 1.9 1,9
NBTst., c.u. (2,1-1,9=0,2) (2,1-1,9=0,2) (2,4-2=0,4) (2-1,5=0,5) (2-1,5=0,5)

notes: * — statistically significant difference compared to control group (p<0.05),
** _ statistically significant difference compared to group Illa (p<0.01)

Revealing association Staphylococcus haemolyticus - Staphy-
lococcus mitis in 2 (14%) from 12 males of I1la group with as-
sociate number CFU/ml was very important.

While investigating spermatozoa motility in IIIb group men
reliable amount of active and not motile spermatozoa decreased
on average by 24% and increased fixed spermatozoa on average
by 127 % comparatively control group. Concentration values of
spermatozoa in 1 ml ejaculate for men from IIIb group have been
decreased on average by 38% respectively to control group. The
amount of pathologic spermatozoa has been increased compared
to analogous values in control group by 218% secondary to de-
creasing standard spermatozoa on average by 62%.

Microbiological examination of males ejaculate in IIIb group
has shown the growth for Staphylococcus epidermidis CFU/ml)
in 4 (27%) cases from 15, in 3 (18%) cases Enterococcus faeca-
lis ( CFU/ml) and Escherichia coli in 4 (27%) cases whereas in
3 men (18%) in number CFU/ml and in 1 men (9%) with >CFU/
ml. In 4 samples of ejaculate (28%) the growth of bacteria was
not observed.

Associations including various microorganisms in ejaculate
have been revealed in 5 (32%) cases as: Enterococcus faecalis
- Candida albicans in 2 samples (13%); Enterococcus faecalis -
Streptococcus agalactiae in 1 (7%) case; Enterococcus faecalis
- Staphylococcus epidermidis in 2 samples (13%), whereas the
number of each associate was more than CFU/ml.

When investigating under microscope the main values of
spermogram in men of Illc group decreasing active and not mo-
tile spermatozoa have been observed on average by 29% and
increasing amount of fixed forms by 177% respectively analo-
gous values in control group. Increasing dyskinetic forms in Illc
group was observed on average by 75% and 40% compared to
II1a and I1Ib groups, respectively. Decreasing spermatozoa con-
centration in 1 ml of ejaculate on average by 53% and conse-
quently, total amount of spermatozoa in ejaculate by 56% rela-
tively values in control group have been observed.

The amount of pathologic spermatozoa in Illc group reliably
increased by 222% and the amount of standard spermatozoa de-
creased on average by 63 % comparatively analogous to values
in control group.

Microbiological examination of ejaculate in men from Illc
group has revealed in 3 (29%) from 12 cases Escherichia coli
(3000 CFU/ml); in 2 (14%) — Enterococcus faecalis ( CFU/ml);
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in 2 (14%) — Klebsiella pneumoniae (CFU/ml) and in 2 (14%)
cases Staphylococcus epidermidis > CFU/ml.

Associations of different microorganisms have been revealed
in 3 (29%) cases in ejaculate of men amid Illc group. They were
presented by the following associations: Enterococcus faecalis
- Staphylococcus haemolyticus in 1 case (8%); Enterococcus
faecalis - Staphylococcus epidermidis in 2 cases (17%), whereas
the number of each was more than CFU/ml.

Thus, the low level of alcoholic drink consumption was ac-
companied by fluctuations of spermatogenesis values in admis-
sible limits of standards recommended by WHO. Mild terato-
zoospermia and dyskinesis were observed in abusing strong
alcohol, mild dyskinesis was observed secondary to pronounced
teratozoospermia in abusing beer; abundance of mixed alcoholic
drinks led to subsequent intensification of oligo-astenoterato-
zoospermia and dyskinesis aggravating disorders of ejaculate
fertile properties.

At the same time, it was found that G* flora only (Staphylo-
coccus haemolyticus, Staphylococcus epidermidis, Enterococ-
cus faecalis) was observed in drinking excess strong alcohol but
in drinking excess bear and mixed alcohol both G* microflora
(Staphylococcus epidermidis, Staphylococcus faecalis) and
G~ (Escherichia coli, Klebsiella pneumoniae) were revealed,
whereas microorganisms associations were revealed in men
of all groups under research and their greatest amount was ob-
served in drinking excess bear.

Agents of pathogenicity, including relatively pathogenic ones
affect in different manner mechanisms developed evolutionally
for regulating immune protection of microorganism [5], that
plays a key part in providing its homeostasis and minimiza-
tion for consequences of any pathological process, those result
depends mostly on adequate function in different links of im-
munity [4]. Thus, studying cellular factors of innate immunity
became the following stage of our research.

On basis of our study on functional and metabolic status of
neutrophils in men from II, IIla, IIIb, Illc it has been revealed
lowering absorbing function of neutrophils (NPI) as both at 30
min. by 21%, 17%, 26%, 27% and at 120 min. by 11%, 9%,
29% and 11%, respectively, and digesting capacity of neutro-
phils (NPN) both at 30 min. by 37%, 34%, 32% and 23% and at
120 min. by 57%, 58%, 43% and 50% with regard to values in
control group respectively (Table 2).
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NBT (spontaneous) values in men of all groups under research
have been lowered by 15%, 5%, 15%, and 15% compared to val-
ues in control group while the values for NBT stimulated in men
of second group were the same as in control group, but in males
of I1Ib and Illc groups lowering by 5 %, and increasing by 10%
in males of Illa group were observed.

Thus, the findings of our research have shown that incom-
pleteness of phagocytosis in neutrophil link was observed in all
groups under research (II, I1Ia, I1Ib, ITlc) secondary to functional
and metabolic reserve retained in II and Illa groups but its ex-
haustion in IIIb and Illc groups.

The data obtained on condition of neutrophils functional and
metabolic status coincide with the findings of other researchers
[5] and confirm opinion that bacteria have cultivated different
protective mechanisms against phagocytosis. This point of view
is confirmed by damages revealed in phagocytes functional ac-
tivity, just in their digesting capacity [14].

Proceeding from the data obtained it should be supposed,
that alcoholic drinks may be the factor causing incompetence of
nonspecific protection, that results in ejaculate microbiocenoses
damages revealed and male fertility reduced.

Conclusion

1. The most evident changes in ejaculate fertile properties
were being observed at middle and high risk in consumption of
beer and alcohol mixed, as astenoteratozoospermia.

2. G* flora only (Staphylococcus haemolyticus, Staphylo-
coccus epidermidis, Enterococcus faecalis) was observed in
drinking excess strong alcohol but in drinking excess bear and
mixed alcohol both G* microflora (Staphylococcus epidermidis,
Staphylococcus faecalis) and G- (Escherichia coli, Klebsiella
pneumoniae) were revealed, whereas microorganisms associa-
tions were revealed in men of all groups under research and their
greatest amount was observed in drinking excess bear.

3. Phagocytosis incompleteness of neutrophils link was ob-
served in all groups under research with retaining functional and
metabolic reserve in drinking strong alcohol and its exhaustion
in drinking excess mixed alcohol.

4. Obviously, drinking alcohol is an important agent causing
damages of nonspecific protection resulting in damages revealed
in ejaculate microbiocenoses and consequently leads to male
fertility reduced.

5. Studying microbiocenoses in ejaculate with assessment
for nonspecific immunity factors in men suffering from infertil-
ity depending on kind of alcoholic drinks used is indispensable
part in complex examination because it contributes to improve-
ment for diagnosis in male infertility and development of tactics
pathogenetically grounded in therapy.
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SUMMARY

FEATURES OF EJACULATE MICROBIOCENOSIS IN
MEN WITH IMPAIRED FERTILITY, DEPENDING ON
THE TYPE OF CONSUMED ALCOHOLIC BEVERAGES

Vorontsova L., Kozachuk A., Kovalenko V.

Department of Clinical Laboratory Diagnostics and Laboratory
Immunology, State Institution “Zaporozhye Medical Academy
of Postgraduate Education of Ministry of Health of Ukraine”,
Zaporozhye, Ukraine

Due to the lack of both common conception concerning etiol-
ogy of male infertility and data about disorders of immune ho-
meostasis concomitant with dysbiosis of urogenital tract in men
with damages of reproductive function depending on features
of alcoholic anamnesis, the aim of our research is studying in-
fluence of microbiocenoses in ejaculate on nonspecific immune
factors in males suffering from fertile function damages depend-
ing on kind and amount of alcohol used.

This article deals with findings concerning condition of semen
analysis, cellular agents in innate immunity, bacteriological in-
vestigation of ejaculate in 73 males divided in 5 groups, depend-
ing on amount and kind of alcohol.

According to data obtained it was established that all patients
in groups under research suffered from incomplete phagocyto-
sis in neutrophils links secondary to retaining functional and
metabolic reserve in using strong alcoholic drinks and in its
exhaustion in drinking excess bear and mixed alcohol. Study-
ing microflora in ejaculate has shown presence only G* flora
(Staphylococcus haemolyticus, Staphylococcus epidermidis,
Enterococcus faecalis) in drinking excess strong alcohol but
in drinking excess bear and mixed alcohol both G" microflora
(Staphylococcus epidermidis, Enterococcus faecalis) and G- mi-
croflora (Escherichia coli, Klebsiella pneumoniae) have been
observed. Associations of microorganisms have been revealed
in males of all groups under research, in this case the most num-
ber of them has been revealed in drinking excess bear. In turn,
the semen analysis showed that the most evident changes in
ejaculate fertile properties were being observed at middle and
high risk in consumption of beer and alcohol mixed, as aste-
noteratozoospermia.

Proceeding from the data obtained one may suppose that
drinking alcohol mixed is the factor causing development of
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incompetence for nonspecific protection, because it might lead
to damages of microbiocenoses in ejaculate and male fertility
reduced consequently.

Keywords: immune system, microflora, male infertility, al-
cohol.

PE3IOME

OCOBEHHOCTHU MUKPOBUOILIEHO3A AKVYJISATA Y
MYKYUH C HAPYHIEHUEM ®EPTUJIBHOCTMU B 3A-
BUCHUMOCTHU OT TUIIA YIHOTPEBJISIEMBIX AJIKO-
I'OJIBHBIX HAIIUTKOB

Boponnosa JI.JL., Ko3zauyk A.C., KoBanenko B.A.

Tocyoapcmeennoe 3asedenue «3anoposicckas mMeOUYUHCKAsL
akaoemusi nocieouniomnozo obpaszosanus Munucmepcmea
30pasooxpanenus Yxpaunvly, kageopa KiuHuueckou 1abo-
pamopHoil OUaeHOCMuKY U 1a6opamopHoOl UMMYHOLO2Ul,
Vrkpauna

BBy OTCYTCTBHSI ICHOCTH B BOIIPOCE 3THOJIOTUH MY>KCKOTO
OeCrIonnst U JAQHHBIX O COMYTCTBYIOIINX IHCOHO3y YpOrCHH-
TaJIbHOTO TPaKTa M3MEHEHHSX HMMYHHOTO FOMEOCTa3a y MyK-
YHH C HAPYLICHHEM PEIPOIYKTHBHOM (DYHKIMH B 3aBUCHMOCTH
OT 0COOCHHOCTEH AJIKOrOJILHOTO aHaMHEe3a, LENbI0 UCCIIeI0Ba-
HUSI SIBUJIOCH ONPE/ICITICHNC BIMSIHIS MHKPOOHOIICHO3a ISIKYIISTA
Ha Hecnenuduyeckie GpakTopbl IMMYHHTETA Y MYXKYHUH C Ha-
PYLICHHEM PENPOAYKTHBHON (YHKIIMH B 3aBUCHMOCTH OT THIIA
M KOJIMYECTBA YIIOTPEOISIEMOTO alIKOrOJIsl.

B crarbe OTpaxkeHbl JaHHBIC H3yUYEHHS CIIEPMOIPAMM, COCTO-
SHUSI KJIETOYHBIX (paKTOPOB BPOKIACHHOTO MMMYHHTETA, OAaKTe-
PHOJIOTUUECKOE MCCIIEJOBAHUE dSKYIATA 73 MYy»KUMH, KOTOpbIE
ObLIN Pa3/IeIICHbI Ha MIATh IPYII B 3aBUCHMOCTH OT JI03bI U THIIA
yIoTpeOIIIeMOro HMH aIKOTOJIsI.

CornacHO MOJYYCHHBIM JIaHHBIM, YCTAHOBJEHO, 4YTO Yy
MalHEeHTOB BCEX MCCIEAYEMbIX TPy Habioganach Hesa-
BEPIICHHOCTh (aronuTo3a HEUTPOPHUILHOTO 3BEHA Ha (OHE
coxpaHeHus: (YHKIHOHAJIbHO-META0OINYECKOTO pe3epBa
NpH TMOTPEONCHUN KPENKHX alKOrOJbHBIX HAIMTKOB M HC-
TOLICHHSI €r0 MPH 3J0YNOTPEOICHUN THBOM M CMEIIAHHBIMH
AJIKOTOJIbHBIMU HAIlMTKaMU. AHAIIU3 MUKPOQIOPHI ISIKYISATA
MoKasal, 4To MPH 3J10yNoTPEOICHUH KPETKUMH aJIKOTOJIbHBI-
MH HAlMUTKaMH OTMEYaJIoCh MPUCYTCTBUE TOJIbKO G' diiopsl
(Staphylococcus haemolyticus, Staphylococcus epidermidis,
Enterococcus faecalis), npu 310ynotrpeOieHUH NHBOM H
CMEUIAHHBIMU AJIKOTOJbHBIMH HAlMTKaMH OTMedycHa Kak G*
(Staphylococcus epidermidis, Enterococcus faecalis), Tak u
G™ (Escherichia coli, Klebsiella pneumoniae) muxpodiopa.
Accoupaniuin MHKPOOPraHHW3MOB OOHAPYKEHBl y MYKUHH
BCEX HCCIIEAYEMBIX TIPYII, NMPH 3TOM HauHOOJbLIEE HX KO-
JMYECTBO BBISBJICHO TPH 3J0YHOTPCOICHUN MTUBOM. AHaju3
CriepMorpamMM MOKasaji, 4TO Hanboliee BBIPAKCHHBIC H3ME-
HEHUs1 (EePTHIBHBIX CBOMCTB JsKyJsiTa HAOIIOHAIOTCS HpPU
CpE/IHEM M BBICOKOM PHUCKE MOTPEOICHHS MMBA U CMEIIAHHBIX
AJIKOTOJIBHBIX HAITUTKOB, P KOTOPHIX OTMEYETCS BBIPAXKECH-
Hasi aCTEHO300CIIEPMHUSL.

Wcxomst U3 MOMYYCHHBIX PE3YJIBTaTOB CICAYET 3aKIIOYHTB,
4T0 (HaKTOPOM, BBI3BIBAIOLIMM PA3BUTHE HECOCTOSATEIBHOCTH
Hecneuu(uuecKol 3aIiuThl, BBICTYNAET YIOTPEOICHUE CMe-
IIAHHBIX AJIKOTOJIbHBIX HAIMTKOB, CIICCTBUEM YETO SIBIISIIOTCS
OOHapy»KECHHBIC M3MECHEHHSI MUKPOOUOIICHO3a JSIKYJISTA U CHH-
KEHHE MYKCKOH (hepTUIILHOCTH.
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THE QUALITY OF LIFE OF OVARIAN CANCER PATIENTS AS AN INDICATION
OF THE EFFECTIVENESS OF PLATINUM-BASED ADJUVANT CHEMOTHERAPY

Bondar O., Rybin A., Patskov A., Varabina A.

Odessa National Medical University, Ukraine

Malignant ovarian tumors remain one of the main causes of
death in oncogynecological practice. In the world, more than
200000 women are diagnosed with ovarian cancer (OC) every
year and 100000 women die of this disease every year. The
intravital risk of ovarian cancer is assessed by experts as 1/70
[1,4,5,7].

Most often, ovarian cancer is diagnosed in women aged 55-64
years. OC incidence ranges from 3.1 cases per 100000 women in
Japan to 21 cases per 100000 women in Sweden. In general, the
highest incidence rates are inherent in the countries of Scandi-
navia, Germany, Benelux, Great Britain, Canada and the United
States. Instead, in Asian countries, OC is much less common,
as well as among immigrants from Asian countries in the eco-
nomically developed countries of Europe and North America.
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The Hippisley-Cox-Coupland model describes the risk of RI oc-
currence, according to which two-thirds of cases occur within 2
years in 10% of women with the highest risk of developing RI
[1,2,5,6]. At the same time, infertility and childlessness, early
menarche and late menopause, the use of oral contraceptives, a
burdened hereditary history of ovarian and breast tumors, long-
term hormone therapy, lactose consumption and occupational
hazards are the risk factors associated with the influence of car-
cinogens and mutagens.

In general, the problem of OC has considerable medical and
social significance. Only in recent years, some progress has been
made in increasing the five-year survival rate of patients with
RI, mainly due to the introduction of effective chemotherapy
regimens [8]. However, about 40% of patients are primary-re-
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sistant to platinum preparations, which are considered as first-
line drugs. Depending on the timing of disease progression dis-
tinguish platinosensitive tumors (progress more than 6 months
after first-line therapy), platino-resistant (progress within 6
months after first-line therapy) and platinorefractory (progress
during first-line chemotherapy with inclusion of platinum prepa-
ration) [9]. At the same time, the functional assessment of the
effect of antitumor therapy in patients with RI on the quality of
life until recently was given insufficient attention.

The quality of life (QL) today is considered as one of the most
informative indicators characterizing the degree of adaptation of
a person to living conditions and the general state of his health
and allow to determine the need for medical and psychosocial
adaptation. In recent years, the study of health related quality of
life, HRQL, has developed as a separate medical science, which
has its own research methods, evaluation criteria, scope, etc.
It is based on the definition of the World Health Organization
(WHO) as an individual correlation of its position in community
life in the context of culture and system of values of society with
the goals of this individual, its plans, opportunities and degree
of general disarrangement [12]. That is, a person’s perception of
his position in life, including physical, mental and social well-
being, regardless of the quality of the environment in which he
lives, the degree of satisfaction with a specific standard of living
and other components of psychological comfort [7,9].

One of the most popular instruments for determining YES in
oncological practice is a questionnaire of the European Orga-
nization for Research and Cancer Treatment - EORTC QLQ-
C30 - developed by the Quality of Life Assessment Group of
the European Organization for Research and Treatment of Can-
cer (EORTC Quality of Life Study Group) [12]. The modern
version of the 3rd revision consists of 30 issues and includes
5 functional scales (physical functioning (PF), role functioning
(RF), cognitive functioning (CF), emotional functioning (EF)
and social functioning (SF); 3 symptomatology scales - weak-
ness (FA), nausea (NV) and pain (PA ); as well as 6 additional
criteria: sleep disturbance (SL), anorexia (AR), constipation
(CO), diarrhea (DI), dyspnea (DY), financial difficulties (FI).
Another popular diagnostic tool is a questionnaire for evaluat-
ing the functions of an oncological patient, Functional Assess-
ment of Cancer Therapy-General (FACT-G) - developed by D.
Gellaetal [7,12]. The modern version of FACT-G includes 27
questions and assesses the quality of life on 4 scales: physical,
social, emotional functioning and well-being in everyday life.
Both questionnaires (EORTC QLQ-C30 and FACT-G) are mod-
ular, i.e. include a basic questionnaire to which specific ques-
tion taking into account this or that type of tumor or treatment
program. However, there is still no study in which to analyze the
characteristics of QL in patients with OC with varying degrees
of sensitivity to platinum preparations.

HPRelevance: The aim of the work is to assess the quality of
life in platino-resistant patients with ovarian cancer, depending
on the degree of pharmacoresistance and differentiated use of
chemotherapy.

Material and methods. The article is a fragment of the re-
search work of the Department of Radiation Diagnostics, Ther-
apy and Oncology of the Odessa National Medical University
concerning the study of the quality of life of patients with onco-
logical pathology.

The study was conducted on the basis of the University Clinic
of the Odessa National Medical University during 2014 - 2020
years. 350 patients with adenocarcinoma of the ovaries of III-IV
stage were examined, who performed cytoreductive operations,
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and of which the following clinical groups were formed: group I
(control, n=50) — patients with RI who received standard first-
line adjuvant chemotherapy (cisplatin — 75-100 mg/m? intra-
venously with hydration and diuresis formed every 3 weeks);
Group II (n=100) - patients with probable platinorefraction who
received second-line therapy (doxorubicin — 75-100 mg/m? in-
travenously droplets once every three weeks); Group I1I (n=100)
— patients with probable platinoresistance who received drug
correction of disregulatory disorders against the background of
standard first-line therapy (donators of nitric oxide, detoxicants,
antiuricemic agents); Group IV (n=100) — patients with pre-
dicted platinosensitivity (standard therapy of the first lines after
the previous preventive course: 20 mg dexomethasone for 12
and 6 hours before the administration of platinum preparations,
300 mg cimetidine or 50 mg ranitidine and 50 mg of dimedrol
for 30-60 minutes. Examination of patients was carried out in
accordance with the requirements of the clinical protocol ap-
proved by the order of the Ministry of Health of Ukraine Ne 554
from 17.09.2007 “On approval of protocols of medical care in
the specialty “oncology” ” [1]. Additionally, QL was determined
using standard questionnaires EORTC QLQ-C30 and FACT-G
[12]. QL was examined 6 and 12 months after the completion
of treatment.Determination of the probability of differences be-
tween the compared groups was carried out using criterion y?,
taking into account the Yets amendment for paired comparisons
and Bonferoni corrections for multiple comparisons. Statistical
processing was carried out using software STATISTICA 13.0
(Dell Stat Soft Inc., USA) [4].

Results and discussion. It was established that patients of
different age groups did not differ, the average age in groups
was 55.343.9 years. The structure of the groups by stage of OC
also did not differ, patients with stage IIIS prevailed - on average
there were 64.9% in the total sample (Fig. 1). The clinical pic-
ture of the disease was stereotypical. Most patients complained
of bloating and discomfort in the lower abdomen, a feeling of
pressure in the bladder and rectum, constipation. Every tenth of
the examined woman had vaginal bleeding. Dyspeptic manifes-
tations, shortness of breath, general weakness, fatigue, weight
loss of thawed and a feeling of rapid saturation when consum-
ing a small amount of food were frequent. 12.6% of patients
had swelling of the lower extremities, 5.4% had signs of ascites.
At the same time, 17.4% of patients were not accompanied by
subjective manifestations and was diagnosed during ultrasono-
graphic screening.
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Fig. 1. Structure of the studied clinical groups according to
the stage of OC

During ultrasound, multilocular dense hyperechoic forma-
tions larger than 10 cm and increased intra-ovarian blood flow
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were determined. In biochemical screening, high figures of CA-
125 content were determined in 44.6% of the surveyed, which
does not allow to consider this method as quite specific for the
needs of early diagnosis of OC.

During the period of treatment in different clinical groups, pa-
tients made complaints of nausea, taste disorders, immediately
before eating, dizziness, general weakness. 6.0% of patients re-
ferred to the control group and 2.0% of patients group IV had vi-
sual impairment. In one case, the patient had signs of peripheral
polyneuropathy and Lermitt symptom. For the general analysis
of blood on the background of therapy with platinum prepa-
rations, there were signs of moderate leukopenia, and at least
anemia. A frequent occurrence was arterial hypotension. During
treatment, patients of group I and I'V also complained of cough,
erythematous rash, and extravasates at the injection site.

As for patients of group II, against the background of therapy
with doxorubicin, they determined signs of subfebrile, palpita-
tion, thrombocytopenia and leukopenia, nausea, vomiting, signs
of stomatitis, diarrhea. At the beginning of treatment, patients of
group II noted a change in the color of urine with the appearance
of a reddish hue. Common phenomenon was alopecia, darken-
ing of soles and palms, sometimes - palmar erythema, changes
in the shape of nails, skin itching and rash. Individual patients
determined the phenomena of photophobia and enlarged lacri-
mation by the type of epiphorus. The least number of subjective
complaints during treatment was observed in patients of groups
III and TV who received pathogenetically conditioned metabolic
support complex.

Further analysis showed that the initial values of the subscales
of the questionnaires EORTC QLQ-C30 and FACT-G in patients
assigned to different clinical groups were compared (Table 1
and 2). However, during repeated visits at the catamnestic
stage, certain differences were determined at the level of QL.
When using a differentiated approach in the treatment of pa-
tients with OC, the indicators on the scales of physical (PF),
role (RF) and emotional functioning (EF) were significantly
improved. In addition, the intensity of nausea (NV) and gen-
eral weakness (FA) decreased in patients of groups III and IV.
The described differences were kept throughout the period of
catamnestic observation.

Changes in other indicators according to the scale of the ques-
tionnaire EORTC QLQ-C30 were fluctuating in nature and, ob-
viously, reflect the heterogeneous structure of the investigated
contingent on the adaptation potential and the transfer of che-
motherapy. Similar dynamics was observed on the scales of the
FACT-G questionnaire (Table 1, 2).

With undifferentiated use of chemotherapeutic agents with-
out metabolic support, the growth of EWB subscale was from
19.6+1.3 to 19.9+1.4 points in the first group and from 18.6+0.9
to 19.3+0.9 points - in the second group, whereas in the III group
the same indicator one year after treatment was 20.7+0.8 points,
and in the IV group - 20.9+0.8 points. In the case of differenti-
ated use of chemotherapeutic agents with metabolic support, the
total score according to the FACT-G questionnaire was 77.84+0.9
points in group III, and 77.9+0.8 points in group IV, which sig-
nificantly exceeds the received in groups I and II - 72.2+1,2 and
71,6%0,9 points. In general, the analysis of the dynamics of in-
dicators of LI on different scales indicates that the differentiated
approach to the appointment of chemotherapy of patients with
RIHII-IV stage allows to improve physical and emotional func-
tioning, reduces the severity of side effects, while the period of
preservation of positive clinical effect on QL is kept for at least
12 months.
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Conclusions.
1. Application of the differentiated approach in the treatment of
patients with OC significantly improved the indicators on the
scales of physical (PF), role (RF) and emotional functioning
(EF).
2. After treatment, the intensity of nausea (NV) and general
weakness (FA) decreased in patients of groups Il and IV.
3. The described differences were retained for 12 months after
the completion of the course of treatment.
4. Prospects for further research are related to the study of the
dynamics of life quality of patients with OC at the subsequent
stages of catamnestic observation.
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SUMMARY

THE QUALITY OF LIFE OF OVARIAN CANCER PA-
TIENTS AS AN INDICATION OF THE EFFECTIVENESS
OF PLATINUM-BASED ADJUVANT CHEMOTHERAPY

Bondar O., Rybin A., Patskov A., Varabina A.
Odessa National Medical University, Ukraine

The aim of the work is to assess the quality of life in platinum-
resistant patients with ovarian cancer (OC), depending on the de-
gree of pharmacoresistance and differentiated use of chemotherapy.

The study was conducted on the basis of the University Clinic
of the Odessa National Medical University during 2014 - 2020
years. 350 patients with adenocarcinoma of the ovaries of I1I-1V
stage were examined, who performed cytoreductive operations.

It is shown that the initial values on the subscales of the ques-
tionnaires EORTC QLQ-C30 and FACT-G in patients classified
as different clinical groups were compared. When using a dif-
ferentiated approach in the treatment of patients with OC, the in-
dicators on the scales of physical (PF), role (RF) and emotional
functioning (EF) were significantly improved. In addition, the
intensity of nausea (NV) and general weakness (FA) decreased
in patients of groups III and IV. In the case of differentiated use
of chemotherapeutic agents with metabolic support, the total
score according to the FACT-G questionnaire was 77.8+0.9
points in group III, and 77.9+0.8 points in group IV, which sig-
nificantly exceeds the received in I and II groups - 72.2+1,2 and
71,6+0,9 points. The described differences were kept throughout
the period of catamnestic observation.

The use of a differentiated approach in the treatment of pa-
tients with RI significantly improved indicators on the scales of
physical (PF), role (RF) and emotional functioning (EF). After
treatment, the intensity of nausea (NV) and general weakness
(FA) decreased in patients of groups III and IV. The described
differences were retained for 12 months after the completion of
the course of treatment. Prospects for further research are related
to the study of the dynamics of life quality of patients with OC at
the subsequent stages of catamnestic observation.

Keywords: ovarian cancer, treatment, chemotherapy, platino-
resistance, platinorefraction, quality of life.

PE3IOME

KAYECTBO KU3HU BOJIBHBIX PAKOM SIMYHHUKA
KAK MOKA3ATEJIb D®®PEKTHBHOCTH AJIOBAHT-
HOM XMMHUOTEPAIIMY HA OCHOBE ILIATHHBI

Bounaps O.B., Peioun A.HU., [Taukos A.O.,
Bapaduna A.O.

OOdeccruil HAYUOHATbHBILL MEOUYUHCKULL YHUSepcumem, Yxpauna

Lenpro uccenoBaHns ABUIIACH OIIEHKA KadeCTBa JKU3HU ITa-
THHOPE3UCTEHTHBIX MAI[HEHTOK C PAKOM SITIHUKOB B 3aBUCHMO-
CTH OT CTETeHU (apMaKOPE3HUCTEHTHOCTH M TuddepeHIrpo-
BaHHOTO MPHMEHEHHST XMMHUOTEPaITUH.

HccnenoBanue mpoBoauiioch Ha 6a3e YHUBEPCUTETCKOM KITH-
HukH OeCCKOT0 HAIIMOHAIFHOTO MEUIIMHCKOTO YHUBEPCUTETA
3a 2014-2020 rr. O6cnenoBano 350 ManMeHTOK ¢ aJeHOKAPIIH-
HoMol stmuHuKoB III-IV cTanuu, KOTOPbIM BBIIOJIHEHBI LIUTOPE-
JTyKTHBHBIEC OTICPAIIUH.
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CpaBHI/IBaJ'II/IC]: UCXOHBIC 3HAYCHU I10 MOALIKaJIaM OIIPOCHU-
koB EORTC QLQ-C30 u FACT-G y nauueHToB, OTHECEHHBIX K
pa3HBIM KIMHHYECKUM rpymmnaM. [Ipu ucrons3oBanuu audpepen-
LIUPOBAHHOIO I1OJX0Ja B JICYCHUH IALMEHTOB C PAKOM SIMYHUKOB
(PsI) 3Ha4MTENBHO YIYHIIMINCH TIOKA3aTeNHN 10 LIKaJIaM (pu3uye-
cxoro (PF), ponesoro (RF) u smormoHansHOro (hyHKIMOHUPOBA-
nus (EF). ¥V nammenros 11 u IV rpynm cHu3miIack HHTEHCUBHOCTh
tomHOTH! (NV) 1 obweit cnaboctn (FA). Onucanuble pasnmuaus
COXPAHSUIHCh B TedeHUe 12 MecsILeB Mocie 3aBepIIeHHMs] Kypca Jie-
yenus. [Ipu auddepeHImpoBaHHOM PUMEHCHIUN XUMHOTEPAIIeB-
THYECKUX CPEICTB C METaOONMYECKOi TOCPIKKOM 00Iuid Gat
o onpocHuky FACT-G cocrasun 77,8+0,9 6amna B 11l rpynmne u
77,9+0,8 Gayuia B IV rpymre, 4To 3HaUUTEIILHO MPEBBILIAST MOTY-
yenHssle B [ u Il rpynme nokasarenu - 72,2+1,2 u 71,6+0,9 6anna.
OTMeYeHHbIE pasiinius COXpaHAJIMCh Ha NPOTHKEHUU BCET'O IEPU-
071a KATaMHECTHYECKOTO HaOJIFOIeHHSI.

[lepcnextuBa nanbHEHIINX HCCICIOBAaHUN CBA3aHA C U3yde-
HUEM JAMHAMUKU KadecTBa KU3HU nauueHTos ¢ PS Ha mocueny-
IOIHUX ITAax KaTaMHECTHYECKOTO HAOIIOICHNSI.
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MULTIPLE INTERVAL DEBULKING SURGERY
IN RECURRENT UTERINE SARCOMA (CASE REPORT)

Chetverikov S., Maksymovskyi V., Atanasov D., Chetverikov M., Chetverikova-Ovchynnyk V.

Center of Reconstructive and Renovative Medicine (University Clinic)
of Odesa National Medical University, Surgery Department Ne3, Ukraine

For some primary localizations of abdominal tumors (for ex-
ample, ovarian cancer, colorectal cancer), the effectiveness of
cytoreductive surgery has been proven, which creates a favor-
able basis for further anti-tumor drug or radiation therapy. But
often there is a question of feasibility and possibility of cyto-
reductive surgery, especially in somatically severe condition
patients and patients with tumor-related complications. Another
group of patients in whom cytoreductive surgery is debatable
are patients with radio- and chemoresistant tumors of the ab-
dominal cavity, radical removal of which is not possible, and
there is no alternative therapy. Uterine leiomyosarcoma is a rare
gynecologic malignancy associated with a high recurrence rate
and a poor prognosis. The role of cytoreductive surgery at first
recurrence has rarely been studied before and has been proven in
many studies [1-6] and there were reported a significant overall
survival (OS) decrease after second relapse. There is no infor-
mation in the literature about OS after third and more relapses.
Currently, there is no single view on the systemic treatment of
recurrent uterine sarcomas. The use of various chemotherapeu-
tic treatment regimens did not allow to achieve good oncologi-
cal results in the treatment of these patients according to the lit-
erature [7-10]. The use HIPEC in recurrent uterine sarcomas is
also still controversial, single literature data [11-13] do not allow
to include it to the treatment guidelines.

Case Report/Case Presentation. We report a case of a 61-year-
old woman, who had been suffering from multiple relapses of uter-
ine sarcoma treated by multiple cytoreduction operations.

1992-01-01 - According to the data of pelvic ultrasound there
were signs of subserosal myoma up to 13 mm in diameter.

1998-07-12 - Another pelvic ultrasound was without any dy-
namics.

2011-05-04 - As stated in the pelvic ultrasound: “Intramural
node measuring 92x85x79 mm in the anterior wall of the uterus,
the presence of free fluid up to 50 ml in the Douglas space.” The
patient was offered surgery at another medical center.

2015-05-11 - Went to the doctor with complaints of acute pain
in the hypogastric region, fever up to 38°C.

2015-05-11 - The ultrasound revealed: “The myometrium is
inhomogeneous with an echopositive formation on the anterior
wall measuring 92x89 mm and another in the area of the uterine
Sfundus measuring 116x94 mm. The echostructure of the nodes is
heterogeneous.”

2015-05-12 - She was hospitalized for urgent surgical treat-
ment. The operation volume was: “Laparotomy. Uterine tumor
biopsy with urgent intraoperative histological examination.
(Study result: leiomyosarcoma of the uterus). Hysterectomy with
ovaries. Omentectomy .

2015-05-22 - According to postoperative histological exami-
nation: “20x12x10 mm G-2 uterine leiomyosarcoma with ne-
crosis and hemorrhage, metastatic leiomyosarcoma in the right
ovary”.

2015-05-29 - As stated in tumor immunohistochemistry:
“Ki67 = 20%, Smooth Muscle Actine (144) - Actine positive
reaction”.
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2015-10-03 - The ultrasound revealed: “On the right side of
the abdominal cavity at the level of the upper anterior iliac bone
under the aponeurosis there is hypoechogenic ovoid formation
with distinct borders and homogeneous structure.”

2015-12-03 - Went to the doctor with complaints of abdomi-
nal pain, bloating, delayed stool, episodes of dizziness, difficulty
breathing and palpitations after lying down. Went to the com-
puted tomography (CT), Fig. 1.

2015-12-05 - At the Ukrainian National Cancer Institute, she
underwent the first cytoreductive operation: “Removal of a tu-
mor of the retroperitoneal space, retroperitoneal tissue. Resec-
tion the loop of the small intestine. Appendectomy. Cystectomy
of liver cyst.”

2016-04-06 - The patient was admitted to the surgical depart-
ment of the Center of Reconstructive and Renovative Medicine
(University Clinic) of Odessa National Medical University (UC
ONMedU) with a similar clinical picture. The CT was per-
formed (Fig.2).

2016-04-07 - The operation was performed: “Removal of a
giant tumor of the pelvis, abdominal cavity and retroperitoneal
space. Right hemicolectomy. Removal of tumor metastasis in the
postoperative scar along with the skin, parietal peritoneum and
paravesical tissue.”

2016-06-08 - 2 courses of polychemotherapy according to the
CYVADIC scheme were conducted (cyclophosphamide, vin-
cristine, doxyrubicin and dacarbazine).

2016-06-25 - She was hospitalized to the UC ONMedU, ac-
cording to ultrasound of the pelvis: “Multiple formations up to
15 mm in diameter.” The operation was performed: “Laparos-
copy. Hyperthermic intraperitoneal chemotherapy (HIPEC) -
(doxyrubicin 20 mg, cisplatin 80 mg).”

2016-12-02 - The patient was admitted to the UC ONMedU
with the complaints of pain in the hypogastrium. CT: “Tumor
of the right iliac region up to 70mm." The operation was per-
formed: “Laparotomy. Removal of the tumor of the right iliac
region. Ventral hernia repair.”

2017-07-06 - As stated in CT: “Carcinomatosis of the peri-
toneum, ascites. Cyst of the right lobe of the liver. Cholecysto-
lithiasis.”

2017-07-08 - She was hospitalized to the UC ONMedU with
the complaints of pain in the hypogastric and mesogastric re-
gions, weight loss, weakness. The operation was performed:
“Removal of recurrent tumors of the abdominal cavity. Resec-
tion of the small intestine.”

2017-10-26 - The patient was admitted to the UC ONMedU
due to pain in the left iliac region, constipation. CT: “Two hyper-
vascular formations 29x25x20mm on the parietal peritoneum
and 24x7x4mm in the mesentery of the sigmoid colon.”

2017-10-27 - The operation was performed: “Removal of tu-
mor nodes of the abdominal cavity.”

2018-04-24 - She was hospitalized in UC ONMedU with
symptoms of chronic small bowel obstruction, acute occlusive
thrombosis of the pelvic and femoral veins. The CT was per-
formed (Fig. 3).

37



View sizeman
WIE 40 WWe'3

Fig. 1. CT 12/03/2015 - “Below the distal edge of the liv-
er, the formation of an inhomogeneous structure measuring
187x225x145 mm. Two nodes in the lower sections measuring
50x41 mm and 54x35 mm. Cystoma of the VIII segment of the
liver measuring 65x49x63mm. Gallbladder with multiple stones
up to 16x10 mmy
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Fig. 3. CT 04/24/2018 - “A giant tumors of the abdominal
cavity measuring 236x223x180mm and 50x49x20mm with a het-
erogeneous structure and clear borders”
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Fig. 2. CT 04/06/2016 - “Below the distal edge of the liver
there is a tumor measuring 300x232x193mm inhomogeneous
structure, adjacent to the vascular bundle, narrowing the lumen
of the inferior vena cava, shifts the loops of the intestine later-
ally to the left. Right ureterohydronephrosis. Gallbladder with
stones up to 18x12 mm. Ovoid shaped neoplasms in the area of
the postoperative scar of the anterior abdominal wall, homoge-
neous structure, size 42x34x30mm”’
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Fig. 4. CT 09/14/2018 - “Tumor nodes 129x122 mm in the pelvic
cavity and 109x100 mm in the right hypochondrium of inhomoge-
neous consistency, irregular shape, without clear contours”
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2018-04-25 - The operation was performed: “Removal of re-
current tumors of the abdominal cavity measuring 300x300x250
mm with resection of the small intestine and the formation of
Jjejuno-jeuno and ileo-transversoanastomosis.”

2018-09-14 - The patient was admitted to UC ONMedU with
signs of acute calculous cholecystitis, chronic duodenal ulcer
with penetration into the gallbladder, recurrent tumors of the ab-
dominal cavity. The CT was performed (Fig. 4).

2018-09-15 - The operation was performed: “Removal of ab-
dominal tumors. Cholecystectomy. Removal of duodenal ulcer
with invasion to the gallbladder with the Judd's pyloroduode-
noplasty”.

2018-09-17 - The postoperative period was complicated by
the leakage of the sigmoid colon sutures. It was treated con-
servatively due to adequate intraoperative drainage of the ab-
dominal cavity. There were no signs of peritonitis during the
observation period.

2019-03-27 - She was hospitalized to UC ONMedU with the
symptoms of partial bowel obstruction. The CT was performed
(Fig. 5). The operation was performed: “Laparotomy. Removal
of the recurrent tumors. Resection of the jejunum.”

Fig. 5. CT 03/19/2019 - “Recurrent tumors of the abdominal
cavity diameter 225 mm and 95 mm with a heterogeneous struc-
ture with the invasion of the jejunum”

2019-06-11 - The patient was admitted to UC ONMedU
with the CT data of the tumor recurrence invaded sigmoid
colon. The operation was performed: “Laparotomy. Partial
parietal peritonectomy. Removal of the tumor, resection of
the sigmoid colon.”

2019-07-22 - She was hospitalized to UC ONMedU with the
complaints of nausea, repeated vomiting, tremor of the upper
limbs, shortness of breath. According to the signs of electrolyte
disorders, conservative treatment with positive clinical dynam-
ics was performed.
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2019-10-03 - The patient was admitted to UC ONMedU with
the CT data of two tumors of abdominal cavity up to 130 mm
each. The operation was performed: “Laparotomy. Suboptimal
peritonectomy. Removal of the two tumors from the right iliac
and left mesogastric regions.”

2020-01-30 - She was hospitalized to UC ONMedU with the CT
data of the two tumors up to 12 cm of the abdominal cavity, sarco-
matosis. The operation was performed: “Laparotomy. Suboptimal
peritonectomy. Removal of the tumors with the resection of ileum.”

During the observation period there were performed 13 sur-
gical interventions. As a result of operations, together with the
removal of more than 60 liters of tumor volume, the following
were performed: extirpation of the uterus with ovaries, right col-
ectomy, resection of the small intestine four times, resection of
the sigmoid colon, resection of the duodenum, peritonectomy,
cholecystectomy, appendectomy, 2 cycles of adjuvant chemo-
therapy and HIPEC procedure. During this entire period, with
interruptions for hospital treatment, the patient works as a teach-
er, quality of life remains satisfactory. Patient observation con-
tinues, according to the CT-control (last time 02/12/2021) there
are no signs of tumor relapse. 64 months have passed since the
first clinical relapse. The overall survival rate is 69 months.

Conclusion. Cytoreductive surgery in patients with chemo-
and radioresistant tumors of the abdominal cavity is the only
effective method of treatment of this group of patients in addi-
tion to symptomatic therapy. Repeated early optimal cytoreduc-
tion with the maximum possible removal of all detected tumor
mass and restoration of anatomical or functional integrity of the
affected organs can reduce the likelihood of tumor cachexia,
intoxication, anemia, thrombosis and hemorrhage, edema and
dysfunction of the digestive and urinary systems. This prolongs
life expectancy and increases its quality in patients with second
and more uterine sarcoma relapse.
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SUMMARY

MULTIPLE INTERVAL DEBULKING SURGERY IN RE-
CURRENT UTERINE SARCOMA (CASE REPORT)

Chetverikov S., Maksymovskyi V., Atanasov D.,
Chetverikov M., Chetverikova-Ovchynnyk V.

Center of Reconstructive and Renovative Medicine (University
Clinic) of Odesa National Medical University, Surgery Depart-
ment Ne3, Ukraine

We report a case of a 61-year-old woman, who had been suf-
fering from multiple relapses of uterine sarcoma treated by mul-
tiple cytoreduction operations.

During the observation period there were performed 13 sur-
gical interventions. As a result of operations, together with the
removal of more than 60 liters of tumor volume, the following
were performed: extirpation of the uterus with ovaries, right col-
ectomy, resection of the small intestine four times, resection of
the sigmoid colon, resection of the duodenum, peritonectomy,
cholecystectomy, appendectomy, 2 cycles of adjuvant chemo-
therapy and Hyperthermic intraperitoneal chemotherapy proce-
dure. During this entire period, with interruptions for hospital
treatment, the patient works as a teacher, quality of life remains
satisfactory. Patient observation continues, according to the
computed tomography control (last time 02.12.2021) there are
no signs of tumor relapse. 64 months have passed since the first
clinical relapse. The overall survival rate is 69 months and it has
already exceeded the theoretically unattainable 5 years from the
onset of the disease.
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Cytoreductive surgery in patients with chemo- and radioresis-
tant tumors of the abdominal cavity is the only effective method
of treatment of this group of patients in addition to symptomatic
therapy. Repeated early optimal cytoreduction with the maxi-
mum possible removal of all detected tumor mass and restora-
tion of anatomical or functional integrity of the affected organs
can reduce the likelihood of tumor cachexia, intoxication, ane-
mia, thrombosis and hemorrhage, edema and dysfunction of the
digestive and urinary systems. This prolongs life expectancy and
increases its quality in patients with second and more uterine
sarcoma relapse.

Keywords: debulking surgery, cytoreductive surgery, uterine
sarcoma, chemotherapy, HIPEC.

PE3IOME

MHOXXECTBEHHBIE DTAIIHBIE IIUTOPEAYKTUB-
HBIE ONEPALIMM TPUA PEIUIUBHON CAPKOME
MATKH (CJAYYAM U3 TPAKTUKHN)

Yerepuxkos C.I., MakcumoBckuii B.E., Aranacos /I.B.,
Yerepuxos M.C., UerBepukopa-OpunHHuk B.B.

Odecckutl HAYUOHANbHBIL MEOUYUHCKUL YHUGEPCUMEM, XUPYp-
euueckoe omoenerue Ne3, [lenmp pexoHcmpyKmuenou u 60c-
CMAaHOBUMENbHOU  MeOUYUHbL  (VHUBEPCUMEMCKAsL KIUHUKA),
Yrpauna

[IpencraBnen kIuHUYECKUN citydaidl 61-JIeTHEH KEHIUUHBI C
MHOT'OKPaTHO PEeLUAUBUPYIOIIEH CapKOMOW MaTKH, NpOJIedeH-
HOI MHOXX€CTBEHHBIMH LIUTOPELYKTUBHBIMH OIIEPALIUSIMH.

3a mepuon HaOJNIONEHMS BBINOJHEHO 13 XHUPYyprU4ecKux
BMeLIaTeNIbCTB. B pesynbrare onepanuil BMecTe ¢ yAaleHUEM
6osiee 60 TUTPOB 0OBEMA OIMYXOJICBOI MACChI BBITOIHEHBI: 3KC-
TUPNALKS MaTKU C TNPUAATKaAMH, MPABOCTOPOHHSS T'e€MHKOJI-
SKTOMHSI, YEThIpE pa3a PE3eKUMH TOHKOH KHIIKH, PE3CKIIHs
CHUTMOBHJIHOW KHIIKH, PE3CKIHs TBEHAIIATHIICPCTHON KHUIIKH,
MEPUTOHIKTOMHUSI, XOJICIIUCTIKTOMHUSI, AIMECHAIKTOMHUSI, 2 1K1
aJbIOBAHTHOM XMUMHOTEPAIIUU U TIPOIIeypa FUIIePTEPMHUUECKON
BHYTPUOPIOIINHHON XUMHOTEpanuy. B Teuenue Bcero aToro ne-
puona, ¢ epepbiBaMu Ha CTAl[MOHAPHOE JICUCHUE, MALMeHTKa
paboTtaina mperoaaBareieM, KaueCTBO XKM3HH OCTAeTCsl YOB-
nerBopuTenbHbIM. HabmroneHne 3a maineHTKO MpojoJnKaeTesl,
0 JIAHHBIM KOHTPOJISI KOMITBIOTEPHOM ToMOrpaduu (IocaeaHuii
pa3 12.02.2021) npu3HaKOB peLUAKBa OIyX0JIU HE BbIABICHO. C
MOMEHTA MEPBOT0 KJIMHUYECKOTO PELMIUBA IPOILIo 64 Mecsia.
O011as BBDKHBAEMOCTb COCTaBUIIA 69 MECSILIEB, UTO YKE IIPEBBI-
IIaeT TEOPETUUECKU HEAOCTHXKHUMBIE 5 JIET C MOMEHTa Hayaja
3aboneBaHMsI.

LlutopenyKTHBHAsE XUPYPrusl y HALMEHTOB C XUMHO- M pa-
JMOPE3UCTCHTHBIMU OIyXOJISIMU OPIOIIHON IOJOCTH SIBISETCS
SIMHCTBEHHBIM 3()(EKTHBHBIM METOJIOM JICUCHHUS ITOH IPYIIIIBI
MAIUEHTOB B JAOMOJHEHUE K CUMITTOMaruyeckor tepanuu. [o-
BTOpHAsI paHHsSI ONTUMAJIbHAS IIUTOPEAYKLHUS ¢ MAaKCUMAJIbHO
BO3MOXKHBIM Y/IaJIeHHEM Bcell 00HapyKEHHOM OIyX0JIeBOi Mac-
Cbl M BOCCTAHOBJICHUEM aHATOMHYECKOI MM (QyHKIMOHAIBHOM
LIEJIOCTHOCTH ITOPAKCHHBIX OPraHOB IOHMKAET BEPOSTHOCTh
OITyXOJIEBOM KAXEKCHUH, MHTOKCHKALUHM, aHEMHH, TPOMOO30B,
KPOBOM3IHMSHUH, OTEKOB, MUC(QYHKIHH MHUILEBAPUTEIBHON U
MOYEBBIBOIAIIECH CHCTEM, YTO YBEIMYMBACT HPOIOJKHUTEINIb-
HOCTb M3HU U NOBBIIIAET €€ KaYeCTBO Y MALIUEHTOB CO BTOPHIM
u OoJiee IBYX pelLUANBAMH CapKOMBI MaTKH.
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COMPARATIVE ANALYSIS OF NEUROSURGICAL ASPECTS OF NEONATAL
INTRAVENTRICULAR HEMORRHAGE TREATMENT

12Dvalishvili A., ’Khinikadze M., *Gegia G., ‘Orlov M.

INew Vision University; °O. Gudushauri National Medical Centre, Department of Neursurgery;
SNew Vision University Hospital, Thilisi Georgia, ‘The State Institution Romodanov Neurosurgery Institute National Academy
of Medical Sciences of Ukraine, Head of Neurosurgery Vascular Department, Kiev Ukraine

Damage of the central nervous system is one of the leading
causes of early illness, disability and death in newborns. In
preterm infants, intraventricular hemorrhage is one of the most
difficult and common forms of brain damage. Intraventricular
hemorrhage frequently causes severe neurological damage and
fatality in children. Among the neonates with gestational age
of less than 29 weeks, intraventricular hemorrhage rate ranges
from 20% to 30% [5]. For the neonates weighing less than 1500
grams, the probability of developing the intraventricular hemor-
rhage ranges between 15% -20%, [9]. The lower the gestational
age and body mass is, the more common the severe intraventric-
ular hemorrhages are. Murphy et al. published the study show-
ing that the half of newborns with intraventricular hemorrhage
do not develop ventricular dilatation, the quarter develops non-
progressive ventricular dilatation, and the remaining quarter de-
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velops ventricular dilatation with posthemorrhagic hydrocepha-
lus [1]. Several methods are currently available for treatment of
posthemorrhagic progressive ventricular dilatation, including:
1. Serial lumbar/ventricular puncture 2. Ventriculostomy 3. Im-
plantation of ventricular subcutaneous reservoir 4. Ventriculo-
subgaleal shunting 5. Endoscopic ventricular irrigation [6].

There is a lot of discussion throughout the world literature
concerning the safest and most optimal methods [6-8]. This
study seeks to present the results obtained by our clinic. Three
methods were used in our medical center for treatment of: 1. Se-
rial ventricular/lumbar puncture 2. Ventriculostomy 3. Implanta-
tion of ventricular subcutaneous reservoir.

Material and methods. 39 medical cases were studied ret-
rospectively, all the patients were treated at the Neonatology
Department of Ghudushauri National Medical Center, in 2016~
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2020. In all patients, the ventriculomegaly/hydrocephalus were
caused by preceding intraventricular hemorrhage. 2 patients had
Grade 1 intraventricular hemorrhage and 22 newborns - Grade
2 intraventricular hemorrhage (56.41%), 10 newborns - Grade
3 intraventricular hemorrhage (25.64%), 5 newborns — Grade 4
intraventricular hemorrhage (12,82%). As an initial neurosurgi-
cal intervention, 23 and 11 neonates underwent ventricular res-
ervoir implantation (A) and ventriculostomy (B), respectively;
5 newborns received the serial ventricular/lumbar punctures
(C). Complications, eventual need for shunting, the frequency
of intracranial cyst formation and the rate of complication with
meningitis were studied retrospectively. These patients were di-
vided into three groups - A, B and C. 20 female (51.28%) and
19 male (48.71%) patients were studied. For Group A, the mean
gestational age was 29.78 weeks, with average birth weight of
1531.30 grams. For Group B, the mean gestational age was
27.36 weeks, with average birth weight of 1058.18 grams. For
Group C, the mean gestational age was 29.4 weeks, with av-
erage birth weight of 1290 grams. The weight and gestational
age of the newborns included in the study ranged from 650 to
2500 grams and from 24 to 35 weeks, respectively. In addition,
the study considered the maternal gynecological history, type
of delivery and correlation of these factors with final outcome.
In all cases, intraventricular hemorrhage was diagnosed through
the ultrasound examination. Preoperatively, all patients were ex-
amined via the brain CT scan. Postoperative ventricular dilata-
tion was monitored through the serial ultrasound examination.
The grades of hemorrhage were identified in accordance with
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the Papile classification system. For ventriculoperitoneal shunt-
ing, the Medtronic system shunt (CSF-Flow Control Valve, Burr
Hole) was used, and the Medtronic 12 mm Burr Hole, with In-
tegral Ventricular Catheter, Small, Barium Impregnated, 5.5 cm
was applied as a ventricular reservoir.

Results and discussion. A total of 39 patients underwent 104
neurosurgical operations, averaging 2.66 surgeries per newborn.
On average, the patients were followed up for 43.15 days af-
ter the last surgery (2-320). Out of 39 newborns involved in
the study, 30 patients required ventriculoperitoneal shunting
(76.92%), 2 of which were transferred abroad, and 28 patients
underwent this surgery at our clinic. The lethal outcomes in neo-
nates with surgical shunting were observed in 3 cases (7.69%).

The minimum weight of the newborns at the time of shunting
surgery was 1800 grams. 8 patients required shunt revision (one
or more repeated shunting surgeries). For this type of surgery,
no correlation was found between the shunt dysfunction and low
newborn birth weight.

Out of 9 patients who did not require shunting, 5 (12.82%)
were discharged from the clinic without any need for permanent
liquor drainage surgery, 4 (10.25%)patients died.

Out of 39 newborns, 7 (17.98%) patients died. The average
number of neurosurgical interventions in deceased patients was
2 (minimum 1, maximum 5). Out of the deceased neonates, 2
were female and 5 male. In no case did gestational age exceed
30 weeks (mean gestational age 26.85). The average birth weight
was 880 grams. The types of delivery were: 5 caesarean sections
and 5 vaginal births. In 4 cases the mothers were the primiparas

Table 1. Patient characteristics

Variable Group - A Group - B Group - C
No of patients 23 11 5
Median gestation age at birth (wks +days) 29 +4 27+2 29+3
Median Weight at birth (g) 1531.30 1058.18 1290
IVH Grade
I 8.69% 0 0
I 60.86% 45.45% 60%
111 26.08% 36.36% 20%
v 4.34% 18.18% 20%
Median postnatal Age at first intervention( wks +days) 6 week 3 week +6 7 week +6
Type of delivery
Caesarian Section 82.60% 90.90% 80%
Vaginal delivery 17.39% 9.09% 20%
Table 2. Patient characteristics
Variable Group - A Group - B Group - C
Sex
Male % 43,47 72,72 40
Female % 56,52 27,27 60
number of birth
1% 30.43 45.45 40
1% 26.03 27.27 0
1% 30.43 18.18 40
V% 8.69 9.09 20
V% 4.34 0 0
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and in 2 and 1 cases there were the second and fourth childbirths
for the mothers, respectively. Among these newborns, the intra-
ventricular hemorrhage was manifested in 5 cases - at week 1,
in 1 case — at week 3 and in 1 case — at week 4 of life. As for the
grades of intraventricular hemorrhage: in 2 cases - Grade 2, in 4
patients — Grade 3 and 1 patient was diagnosed with the Grade
IV intraventricular hemorrhage. On average, the first surgery
was performed at the 42" day after birth (30-57). On average,
the fatalities were observed at the 35" day after diagnosing the
hemorrhage (17-56). The average life expectancy was 138 days
(32-512).

For the Group A, the mean gestational age was 29.78 weeks,
with average birth weight of 1531.30 grams. 10 patients were
female (43.47%) and 13 patients were male (56.52%). The aver-
age number of neurosurgical interventions for Group A was 2.43
[1-7]. Delivery type: in 19 cases - caesarean section (82.60%)
and in 4 cases - vaginal delivery (17.39%). For the mothers,
there were the first childbirths - in 7 cases (30.43%), the second
childbirths - in 6 cases (26.08%), the third childbirths in 7 cases
(30.43%), the fourth childbirths - in 2 cases (8.69%) and the
fifth childbirth - in 1 case (4.34%). In 19, 2 and 2 neonates, the
intracranial hemorrhage was manifested in the week 1 (82.60%),
week 2 and week 4 of life, respectively.

In this group, 2 (8.69%) newborns were diagnosed with Grade
1 intraventricular hemorrhage, 14 (60.86%) newborns — with
Grade 2 intraventricular hemorrhage, 6 (26.08%) - with Grade
3 intraventricular hemorrhage and 1 (4.34%) — with Grade 4 in-
traventricular hemorrhage. In group A, the first surgery was per-
formed on average on the 44th day after the birth (20-190), and
the average time interval from diagnosing the hemorrhage to the
first surgery was 36 days (17 - 130). In group A, 17 (73.91%)
newborns required shunting during their stay in the clinic, 2
(8.69%) of them were transferred abroad for further treatment,
although these patients needed shunting. 2 (8.69%) patients
died, 3 (17.39%) patients were discharged with the ventricular
reservoir, 1 patient underwent removal of ventricular reservoir.
At final neurosonoscopy: Grade 1 dilatation was revealed in 3
(13.04%) patients, Grade 2 dilatation - in 2 (8.69%), Grade 3
dilatation - in 11 (47.82%) patients, hydranencephaly (severe
form of leukomalacia) - in 5 (21.73%); 2 (8.69%) patients died.
In group A, a total of 13 (56.52%) (8.69%) developed the intra-
cerebral cysts.

For the Group B, the mean gestational age was 27.36 weeks,
with average birth weight of 1058.18 grams. 8 (72.72%) pa-

tients were female and 3 (27.27%) patients were male. The
average number of neurosurgical interventions in group B was
3.72 (1-11). In 10 (90.90%) cases, the type of delivery was a
cesarean section and in 1 (9.09%) case - vaginal birth. For the
mothers, there were the first childbirths in 5 (45.45%) cases, the
second childbirths - in 3 (27.27%), the third childbirths - in 3
(18.18%), and the fourth childbirth — in 1 (9.09%) case. In 9, 1
and 1 neonates, the intraventricular hemorrhage was manifested
in the week 1 (81.81%), week 2 (9.09%) and week 4 (9.09%) of
life, respectively. Grade 2, Grade 3 and Grade 4 intraventricu-
lar hemorrhage was detected in 5 (45.45%), 4 (36.36%) and 2
(18.18%) patients, respectively.

In group B, the first surgery was performed on average on the
27th day after birth (5-56) and the average time interval from
diagnosing the hemorrhage to the first surgery was 22 days (3
- 52). Among group B patients, 8 (72.72%) newborns required
shunting during their stay in the clinic, 2 (18.18%) patients died,
and 1 (9.09%) patient was not in need of shunting.

At final neurosonoscopy: ventricular system without dilata-
tion - 1 (9.09%) patient, Grade 2 dilatation -1 (9.09%) and se-
vere cystic leukomalacia - 7 (63.63%); 2 (18.18%) patients died.
In group B, a total of 9 (81.81%) patients developed intracranial
cysts.

For the Group C, the mean gestational age was 29.4 weeks,
with average birth weight of 1290 grams. 2 (40%) patients were
female and 3 (60%) patients were male. In group C, the aver-
age number of neurosurgical interventions was 1.4 (1-2). In 4
(80%) cases the type of delivery was caesarean section and in
1 (20%) case - vaginal delivery. For the mothers, there were
the first childbirths in 2 (40%) cases, the third childbirths - in
2 (40%) and the fourth childbirth in 1 (20%) case. Hemorrhage
was manifested in all newborns of group C at the first week of
life. 3 and 1 (60%) patients developed Grade 2 and Grade 3
(20%) intraventricular hemorrhage, respectively; and in case of
one patient, the Grade 4 (20%) intraventricular hemorrhage was
diagnosed by ultrasound examination.

In group C, the first surgery was performed on average on the
55" day after birth (41-75), and the average time interval from
diagnosing the hemorrhage to the first surgery was 52 days (38
- 71). No fatalities were reported. At the final neurosonoscopy:
severe cystic leukomalacia was revealed in 2 (40%) patients; in
addition, the single cases of Grade 1, Grade 2 and Grade 3 (20-
20-20%) dilatation were observed. In group C, 2 (40%) patients
developed intracranial cysts.

Table 3. Timing of hemorag developmant

detected by ltrasonography by wks) Group - A Group - B Group - C
I 82.60 % 81.81% 100%
I 8.69% 9.09% 0
I 0 0 0
1\Y 8.69% 9.09% 0
Table 4. Correlation between the severity of hemorrhage and the mortality
Grade of bleeding Mortality Number of patients
I 0 2
1 2 (9%) 22
11 4 (36%) 11
v 1 (25%) 4
Total 7 39
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Table 5. Results of treatment in each patient group

Variable Group - A Group - B Group - C
Cystic periventricular leukomalacia % 56.52 81.81 40
VP Shunt rate % 73.91 72,72 100
Mortality rate % 8,69 18,18 0
Median rate of neurosurgical intervention 243 3.72 1.4
Range 1-7 1-11 1-2

The study of neurosurgical aspects of neonatal intraventricu-
lar hemorrhage treatment is the most comprehensive one con-
ducted in Georgia with this patient population. It evaluated the
outcomes of application of various surgical methods as well as
correlation of disease fomation with the factors such as gesta-
tional age, newborn birth weight and maternal gynecological
history. The frequency and consequences of pre and postop-
erative neurosurgical complications were studied as well. The
mean gestational age of newborns included in the study was
29.05 days (24-35), with average birth weight of 1366.92 grams
(650-2500). The higher degree of newborn immaturity entails
the higher risk of developing intraventricular hemorrhage. The
mean gestational age of the neonates who developed postopera-
tive meningitis was 29 weeks, which coincides with the avail-
able information about high risk of developing meningitis at a
young gestational age, which is presumably caused by the im-
maturity of immune system and relative thinness of skin cover-
ing the liquor drainage device [10,11]. In terms of the maternal
gynecological history, attention was drawn to the high incidence
of intraventricular hemorrhage in neonates born from the first
childbirth - 35.89% (second childbirth -28.20%, third child-
birth 28.20%, fourth childbirth 10.25%, fifth childbirth 2.56%)
although no such correlation has been established through the
analysis of authoritative publications [12,13].

In all three groups, the newborn intraventricular hemorrhage
was manifested in the first week of life in more than 80% of
cases, which once again confirms our assumption regarding the
increased risk of developing intraventricular hemorrhage within
the first days of life, although there is also some probability of
its development (10-15%) in the following weeks [14]. As to the
hemorrhage grades, the intraventricular hemorrhages of Grades
2 and 3 predominated in all three groups (A, B, C). In terms of
the number of neurosurgical interventions, the most optimum
rate was identified for the group C, where the average number
of neurosurgical surgeries was 1.4 (the same rates were 2.43 for
the group A and 3.72 for the group B). In regard to fatalities,
the best results were also identified in the group C, where no
lethal outcomes were observed. The highest number of deaths
was reported in the group B (18.18%), which may be due to the
low mean gestational age (27.36 weeks) and low birth weight -
1058.18 grams (average weight) of the newborns of this group;
the percentages of Grade 2 and Grade 3 hemorrhages were the
highest for the group B (54,54%) as well. Our attention was
also caught by the fact that 90.90% of neonates in the group B
were born via the caesarean section, although authoritative stud-
ies have shown that caesarean section reduces the likelihood of
developing severe intraventricular hemorrhage [12]. The high
frequency of the above data in group B is directly related to the
high rate of mortality in this group (18.18%) and the high fre-
quency of severe brain damage such as cystic periventricular
leukomalacia 63.63% (21.73% in group A and 40% in group C).

Conclusion. The newborn intraventricular hemorrhage poses
a serious threat to life and further neurological development.
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Complications such as meningitis, progressive ventriculomega-
ly and severe brain cystic leukomalacia are quite common. The
mortality rate remains high as well. There is no optimum method
for treating the newborn intraventricular hemorrhage, the meth-
ods examined by us are characterized by some pros and cons. Each
case requires differentited approach as well as individual selection
of treatment tactics. Our optimism is particularly encouraged by the
use of endoscopic method of intraventricular hemorrhage treatment
which is actively being introduced in our clinic.
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SUMMARY

COMPARATIVE ANALYSIS OF NEUROSURGICAL AS-
PECTS OF NEONATAL INTRAVENTRICULAR HEM-
ORRHAGE TREATMENT

L2Dvalishvili A., ’Khinikadze M., *Gegia G., ‘Orlov M.

!New Vision University; *O. Gudushauri National Medical Cen-
tre, Department of Neursurgery; *New Vision University Hos-
pital, Thilisi Georgia; *The State Institution Romodanov Neu-
rosurgery Institute National Academy of Medical Sciences of
Ukraine, Neurosurgery Vascular Department, Kiev Ukraine

Intraventricular hemorrhage is the major cause for neonatal
hydrocephalus. This study aims to provide the comparative
analysis of existing methods of intraventricular hemorrhage
treatment. 39 medical cases were studied retrospectively, all the
patients were treated at Neonatology Department of O. Ghu-
dushauri National Medical Center, in 2016-2020. As an initial
neurosurgical intervention, 23 and 11 neonates underwent ven-
tricular reservoir implantation (A) and ventriculostomy (B),
respectively; 5 newborns received the serial ventricular/lumbar
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punctures (C). Complications, eventual need for shunting, the
frequency of intracranial cyst formation and the rate of com-
plication with meningitis were studied retrospectively. The pa-
tients were divided into three groups - A, B and C. The Group
A, Group B and Group C neonates slightly differed by the gesta-
tional ages. In Group A, 17 (73.91%) newborns required shunt-
ing during their stay at the clinic, and 2 of them were transferred
abroad for further treatment. In group B, 8 newborns required
shunting and 2 patients died. In Group C, ventriculoperitoneal
shunting was applied in 100% of cases. Among 39 patients,
shunting was required for 30 (76.92%) neonates, 2 out of whom
were transferred abroad. 7 (17,98%) patients died. The average
number of neurosurgical interventions among the deceased pa-
tients was 2 (minimum 1, maximum 5).

Complications of the neonate intraventricular hemorrhage
pose a serious threat to life and further neurological develop-
ment. There is no optimum method for treatment of this disease,
each case requires differentiated approach and individual identi-
fication of treatment tactics.

Keywords: hydrocephalus, intraventricular hemorrhage, neo-
nates, premature infants, neonatal complications.
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CPABHUTEJIbHBI AHAJIN3 HEWPOXUPYPIHMYE-
CKHUX ACIIEKTOB JIEHEHUSI HEOHATAJIBHOI'O
BHYTPUXXEJYJOYKOBOI'O KPOBOTEYEHMUS

L pammmeuian A, 3Xunukanze M.P, Terus LE.,
4OpJao MLIO.

'Hvio Buoicen Ynusepcumem; Hayuonaibnviii MeOuyuncKuil
yenmp um. axkao. O. I'yoywaypu, *Tocnumans Heio Busicen Ynu-
sepcumema, Tounucu, Ipysus,; ‘I'Y «HUncmumym netipoxupyp-
euu um. axao. A.I1. Pomooanosa HAMH Yxpaunwvl», omoenenue
HeUpoXupypuyueckol namonocu cocyoos 2onossl u weu, Kues,
Vrpauna

OCHOBHOM NMPUYUHON pa3BUTHS TUapouedasIni y HOBOPOXK-
JICHHBIX SIBJISIETCS] BHY TPHIKEITYI0YKOBOE KPOBOM3IIUSIHUE.

Lesnp uccnenoBanus - CpaBHUTENIBHBII aHAIN3 CYLIECTBYIO-
X METOJIOB JICUCHHS BHY TPYOKEIIYI0YKOBOTO KPOBOU3IUSAHUSL.

PerpocnexTrBHO M3yueHo 39 ciyudaeB 3a0ojeBaHus y AeTeH,
IPOXOJAMBIIMX JieueHHe B HalmoHalIbHOM MEIUIIMHCKOM LIEH-
Tpe uM. akaz. O. ['ynymaypu, B OTA€I€HNY HEOHATOJIOTHH, B Te-
yenue 2016-2020 rr. [TauneHTs! pa3aenaeHsl Ha TPU TPYIIL - A,
B u C. Pa3nuumii B recTaliltOHHOM BO3pacTe MEX/y OOJIbHBIMH
rpynn A, B u C He HaOnonanoce.

B xauectBe mnepBOro HEWPOXHUPYPrUUECKOrO BMEILATEICTBA
BBITIOJIHEHA UMILIAHTALMS JKEITYJIOUKOBOTO pe3epByapa 23 HOBO-
pokzieHHbIM (rpymnma A), 11 HOBOPOXICHHBIM BBIIOJIHEHA BEH-
TpuKyaoctoMmus (rpynna B), 5 HOBOPOXKIEHHBIM - CEpUiHbBIE JKe-
Jy/10uKOBBIe/TyMOabHbIe yHKIuHU (rpymma C). PerpocnexruBao
M3yYeHBI OCJIO)KHEHHsI, HEOOXOMMOCTb IIIYHTHPOBAHKSI, YacTOTa
Pa3BUTHS BHYTPUYEPEITHBIX KHCT U OCIIOKHEHHH MEHUHIUTOM.

B rpynne A JHMKBOpOUIyHTHpYIOLIAsl ONEpalys BBIOJIHEHA
17 (73,91%) HOBOpOXIEHHBIM, BKJIIOYas 2 HOBOPOKICHHBIX,
KOTOpBIE AJIs JaJIbHEHIIEro JICUCHUSI HAIIPABJICHBI 3@ TPAaHULLY.
B rpynne B myHTuposanne norpedosanock 8 (72,7%) HOBO-
POXIECHHBIM, 2 nanueHTa ymepiu. B rpynne C myHTHpOBaHuE
IPOBEACHO BCeM ManueHTaM. 13 39 nmanueHToB MIyHTUPOBaHHUE
notpedoBanock 30 (76,92%), U3 HUX ABOC MEPEBEACHBI 3a Ipa-
Huny. Ymepimu 7 (17,98%) nmaumenros. CpenHee KOIMYECTBO
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HEUPOXUPYPrUUECKUX BMEIIATEIbCTB Y YMEPLIMX HalUeHTOB
cocTaBmiio 2 (MUHUMYM 1, MakcuMyM 5).

OcCoKHEHHS, BbI3BAHHBIC BHYTPIIKEIYIOYKOBBIM KPOBOM3-
JIUSIHAEM Y HOBOPOJKICHHBIX, IPEICTABIISIOT CEPbE3HYIO YIPO3Y
JUIS KU3HU U JajbHEHIIero HeBpOJIOTHUecKoro pasButus. Orm-
TUMAaJIbHOTO METOJIA JICYEHUs] BHYTPUIKEITYyI0UYKOBOIO KPOBOU3-
JIUSIHUSL HE CYLIECTBYET, KaKIbIM cilyyail TpeOyeT MHIUBHIY-
aJIbHOTO MOJX0/1a ¥ MHIUBUIYaIbHOTO ONpEAEIeHNs JIeueOHOM
TaKTUKH.
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3®PEKTUBHOCTH JEYEHMS JETEM C PUTUAHBIM INIOCKOCTOIIUEM 1 JTACOYHKITAEN
CYXOXKNINUA 3AAJHEU BOJIBITEBEPIIOBOU MBIIITbI

Janunnos A.A., lllyiasra A.B., Topesnk B.B.

Hayuonanvnwiii ynusepcumem sopasooxpanenusn Yipaunot um. ILJIL lynuxa, kagpeopa demckoii xupypeuu, Kues, Yxpauna

HccnenoBanns MOCIEAHUX JIET CBUACTENBCTBYIOT, UTO y Je-
Tel AMAarHOCTHPYIOT, B OCHOBHOM, /BE (POPMBI MPOAOIBHOTO
IUTOCKOCTONHS: MOOHWIBHYIO B puruaHyo [1]. IIpuanHOit BO3-
HUKHOBEHHSI PUTHAHOHN CTOIBI SBIIAIOTCS CTPYKTYpPHBIE H3MEHE-
HUS B MBIIIIAX, KOCTAX M cycTaBax [2]. PuruaHoe ymomienue
MIPOJIOIBHOTO CBO/IA CTOTHBI CHIKaeT e€ neMipepHylo (yHK-
LU0, YTO BBI3BIBACT CTOMKHUI OOJIEBOIl CHHAPOM M CHIDKCHHE
PE3UCTEHTHOCTH TpH (U3MYECKUX Harpyskax [3]. Purmmaoe
npononbHoe Tockocromnue (PIIIT) B GonpnHCTBE Citydaes co-
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MPOBOKIAAETCS AUCHYHKIMEH CyXOKWns 3amaHeil Oonbiebep-
oBoit Meine! (366M) [4].

Jucdynkuus cyxoxmnus 3bbM — oqna n3 npuyanH Gopmupo-
BaHUsI PUTHJTHOMN CTOIIBI C pa3BUTHEM OOJICBOTO CHHJIPOMA, JleTe-
HEPATUBHO-TUCTPOPUUESCKUX N3MEHEHUH B KOCTSX M CyCTaBax
NpeIuIoCcHbL. JINCHYHKIMSA CyXOXKHIMS TIPUBOJMT K Hapylie-
HHIO apTHKYJSIIUK, YBEJIMYCHUIO PUTUIHOCTH B ITOATAPAHHOM
cycTaBe, U3MEHEHHSAM apXHUTEKTOHUKH CTONbL. OIHAKO MepBo-
MPUYKHBI [IATOTEHEe3a 110 Cel JIeHb HEe M3YUYEHBI, OTCYTCTBYIOT
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00BEKTUBHBIC KPUTEPUH OLICHKU COCTOSIHUS cyxoxuiust 36BM,
KOTOpBIE MO3BOJISIIOT ONPEACIUTHCS C BBIOOPOM METOJIOB JIeue-
HHUS PUTUAHOTO IJIOCKOCTOIIHS C )IPIC(I)yHKLlI/Ieﬁ CYXOXUJIUA.

[Tpu nérxoii crenenu Tsoxectu PIIII mpumensercs: koHcepsa-
TUBHOEC JICUCHHUE 110 TPAJUILITUOHHBIM CXEMaM: MacCCax, He‘leGHaﬂ
F'MMHACTHUKa, IIOCTU3OMETPUYECKas peIaKCalUs MbILIL HUKHUX
KOHeqHOCTeﬁ, OJICKTPOMUOCTUMYJIALUS, HCIIOJIB30BAHUE MST-
KHX OPTOINEIMUYECKUX CcTeneK [5,6].

B ciiyuae HeahheKTHBHOCTH KOHCEPBATHBHOTO JICUCHHUS, BbI-
pakeHHOM 00JIEBOM CHHIPOME U 3HAUUTEIILHOW CTEIICHH TsKe-
CTH PHUIHHOTO IUIOCKOCTOINHUSI PEKOMEHIOBAHO OIEPAaTUBHOE
JICUCHHUEC. COBpeMeHHbIM METOAOM XHUPYPIrud€CKOro JCHCHUS
ABJISIETCS. TTOATAPAHHBIA apTPOIpe3 — YCTAaHOBKA HMILIAHTA B
npezenax sinus tarsi. JlaHHBI METOA MajJOWHBA3WBHBIN, CIIO-
COOCTBYET YBEIMYECHHIO MPOIOJIBHOTO CBOJIA M BOCCTAHABIIMBA-
et nemudepHyio GyHKIH0 cTonbl. OJHAKO 10 CEroIHSIIHEr0
JIHSL HE OIpe/IesIeHbI TI0Ka3aHHus U He pa3paboTaHbl alrOPUTMBI
JICUCHHUS B 3aBUCHMOCTH OT CTaauu )IPIC(byHKLU/II/I CYXOXUJIUA
35BM.

Llenp uccnenoBaHus — aHAIM3 KIMHUKO-PEHTICHOJIOTIHYe-
CKHUX PE3YJIbTAaTOB JICUCHUS ):leTGf/’I C PUTMAHBIM ITIJIOCKOCTOITUEM
NP HAJTMYUU AUCOYHKLIUHA CyXOXKWIUS 3aaHel Oobliiedeprio-
BOM MBILIIBI ¥ Pa3paboTKa ajaropuT™a Je4eHHs: B 3aBUCUMOCTH
OT CTaalK AUCHYHKIIHH.

Marepuan u Metoasl. [Ipoanann3upoBaHbl pe3ysbTaThl Jie-
yenus: 20 nauuenToB (40 cirydaeB) ¢ puruaHON (opmoit mpo-
JIOJIHOTO TUIOCKOCTOMUS (Ka)Kaasi CToIa paccMaTpUBaiach Kak
OTZENbHBINH KIMHUUYECKUH ciaydait). B 36 (90%) cnyuasx aua-
THOCTHUPOBAJIN ﬂeFeHepaTI/lBHO—)II/ICTpO(bI/I‘leCKl/Ie HN3MCHCHHA
CYXOXKHJIHS 3aIHEH 0O0JIbIICOCPIIOBOM MBIIIIIIBI IO KiIacCH(pHKa-
u Johnson and Storm.

B xoHTponbHYyI0 rpynny Bouuid 12 manueHtoB (24 ciaydas)
¢ I-II crenenn tspxectu PIIIT (mucdynkuus cyxoxunus 35BM
OTCYTCTBOBaJIa MJIM COOTBETCTBOBAJA | cTagum), KOTOPBIM MPO-
BOIUJIOCHh KOHCEPBATUBHOEC JICHCHUE 110 TPAAULIMOHHBIM CXEC-
MaM. OCHOBHY!O Ipymnily cocTaBwin 8 nauneHros (16 ciaydaen)
co II-III crenensto Tsxectn (mucdynkums cyxoxuaus 35BM
cootBeTcTBOBajia I-1I cTagum), KOTOpblEe NPOOIEPUPOBAHBI Me-
TOJIOM TOATApaHHOTo apTpodpe3a. Bo Bpems obcienoBaHus
HMCII0JIB30BAJIUCh KIIMHUKO-PEHTICHOJIOTUYECKUE METObI Aua-
rHoctukd. OneHka 60JIeBOro CHHAPOMA B JMHAMUKE ITPOBOJIH-
J1ack 1o S-0ayuibHOM 1iKane, paspadorannoit embsuom HO.1O.
U gonoiaHeHHoW Hamu [7]: 0 GaymioB — oTCyTCTBHE 0OJICBOTO
CHHIpPOMA TPH Kakoi-mu00 Harpyske; 1 Oamm — OoneBOM CHH-
JPOM, KOTOPbIM BO3HHMKACT IOCJIE 3HAYUTEIBHON Harpysku; 2
Oamia — 60JIEBOW CHHIPOM, KOTOPBIH BO3HHKAET MOCIIC KPAaTKO-
BPEMECHHBIX Harpy3o0k; 3 Oajia — 60leBOM CHHIPOM, KOTOPbIi
BO3HMKACT C HAYaJI0M XO/IbOBI MalMeHTa; 4 0ayia — MOCTOsSTHHAS
Oonb B CTOMAx, HE CBsI3aHHAS C (PU3MUECKUMH HArpy3Kamu; 5
0aJJIOB — MOCTOsIHHAS OO0JIb B CTOIAX M TOJICHSX MO X0y 00JIb-
11e0epLIOBON MBILIIIBI.

Jlnst oueHku cTpykrypHoro cocrosuuss 3bBM npoBonmiu
yabsTpasBykoBoe uccienoanue (Y3UW). Onpenensiuin nu3amMeHeHue
rokasarejei MOMNEPEYHOI0 CECUYCHU S MBILILBI, OLICHUBAJIA HAJIU-
que }ICFeHepaTPIBHO—I{I/ICTpO(bI/I‘leCKI/lX U3MEHCHU I CYXOXKHIIHA
3BBM. Craguio AucGyHKIMHA OICHUBAIN MO KJIACcCU(DUKAIIUN
Johnson u Storm.

VY nanueHToB ¢ quchynknuei cyxoxunus 3bbM n3smensercst
BEKTOP €ro HaTsHKCHUA U YTIOJl HAKJIOHA B 06J'IaCTI/I MATKOTKaH-
HOIl dukcaru. Hamu paspaboran merton ompeneieHus yria
HaTsKCHUS CYyXO0KUIINA, KOTOpblﬁ ABJIACTCA OG’beKTI/IBHblM Kpu-
TEpHEM OLIEHKH €ro COCTOsHUS. M3MepeHue yriia HaTsDKeHHs
HPOUCXOAUT IYTEM MApKUPOBKU CYXOXKHIIUSI OT OyrpHUCTOCTH

© GMN

JIAJIbEBUTHOW KOCTH JI0 3aJIHEH MOBEPXHOCTH MEIUAIILHOM JI0-
JIBDKKU B KayJaJbHOM HAlpaBleHUU. BTOPYI0 MapKHpOBOYHYIO
JIMHUIO MTPOBOAUM OT 3aJIHEI0 Kpas MeﬂMaﬂbHOﬁ JIOABIXKKH I10
BHYTPEHHEH MOBEPXHOCTH 00JIbIICOSPIIOBOIl KOCTH B 10p3aiib-
HOM HalIpaBJICHUH. I/ICCH@}IOB&HHQ BBITNIOJIHACTCA IIPpU OCeBOﬁ
Harpyske cTomnsl [8].

MoOHIBHOCTh CTOIBI ONPEACIUIA Ha OCHOBE pa3paboTaH-
HOro Hamu uHaekca MoomnbpHoCTH ([TareHT Ha M300peTeHHe No
132904 «Meton orpeesieHus: CTerneHn MOOUIbHOCTHY ) [9].

l'[epez( ONICPATUBHBIM BMECIIATEJILCTBOM COCTOSIHUE CTOIIbI
OIICHMBAJIM 11O 11IKaJie AMEPUKAHCKOTO OPTOIEAMYECKOTrO 001IIe-
crtBa AOFAS: otnunoe — 95-100, xopoiee — 75-94; ynosiner-
BopuTesibHOE — 51-74; HeynoBineTBopuTeabHOE — MeHbIne 50
0aJuIoB.

Pentrenonoruyeckoe 00cCieIOBAaHUE CTOINbBI BBINOIHAIOCH
C Harpy3Koil B OOKOBOW MPOEKIUHU ISl OIICHKH JIaJbEBUIHOTO
ymia. JlanHoe uccienoBaHue o00peHO KOMUCCHEH IO BOIPO-
caM dTUKH HalnmoHanbHOM MEIULIMHCKOM aKaJAeMUU MOCIeau-
wioMHoro obpasosanus uM. [1.JI. Illynuka (mporokon Ne9 ot
06.11.2017 r.). UccnenoBanue NMpOBOAMINA B COOTBETCTBUHU C
NPUHIUIAMH XeJIbCUHCKON JIeKJIapaluil U PEeKOMEHAALUsIMU
MekIyHapoIHOrO COBETa [0 FapMOHU3ALUH JODKHOW KITMHU-
Yyeckod mnpakTuku. Ha mpoBeneHHe HCCIICAOBaHUS IOJYyYEHO
MH(GOPMHUPOBAHHOE COINIACHE POJUTENCH U MAl[MEHTOB.

JlaHHbIE IPUBOASATCS KaK CpeHsisi apudMeTHUeCKas BeInIH-
Ha (M) 1 crangapTHas HOrPEIIHOCTb CpeiHel apudMeTHIecKon
(m). HyneByto runotesy paBeHCTBa IEPEMEHHBIX HE YUHUTHIBAJIH
npu p<0,05.

Pesyabrarel u o6cyxnenue. /i eueHus MalUMEHTOB OC-
HOBHOH I'pYIIIBI UCIOJIB30BAIM M30JIMPOBAHHBIN MOATAapaHHbIN
apTpodpe3 — yCTaHOBKA METAJUTMYECKOro crielicepa B sinus tarsi.
(puc. 1).

Sinus tarsi — aHaroMu4Yeckoe 00pa3oBaHHE, OrPAaHUYCHHOE
Tapal-u-[oﬁ u l'[ﬂTO‘lHOﬁ KOCTAMHU, TapaHHO-IIATOYHO-JIaAbCBUI-
HBIM CYCTaBOM CIIEPCIN U 3aIHUMHU CYCTaBHBIMU ITOBEPXHOCTS-
MM TIOJTapaHHOTO CyCTaBa c3aau. Sinus tarsi mpeicTaBleH Tpe-
M OTACJIBHBIMHU CYCTaBHBIMH INOBEPXHOCTAMM, Pa3ACIICHHbIMH
canalis tarsi — repeHsisi ¥ CpeHss pacoIOKEeHBI IUCTalIbHEE,
a 3aJHs1s1 — MpoKcUMalibHee ot canalis tarsi [10,11].

Puc. 1. Yemanoska memannuueckoeo cneticepa 6 sinus tarsi

JlanHO€ omepaTHBHOE BMEIIATEIbCTBO OTIMYACTCS MaJoi
TpaBMaTHYHOCTBIO. B mporecce omeparnBHOrO BMeEIIaTelb-
CTBa HC HapylaceTCsa apTUKYJSALUA B CyCTaBax CTOIIbI, YTO
YMEHBIIAET PUCK OCIOKHEHUI B TOCIICONEPALIUOHHOM TepH-
one (puc. 2a, 0).

Mera/uinueckii UMIUTAaHT UMEET BUHTOOOPa3HYIO0 KOHCTPYK-
LIMIO ¢ HAape3KO# LuMHApHYecKkoil ¢popmbl. Ero pasmemniaior B
npezesax sinus tarsi u canalis tarsi B 30He, KOTopast He SIBJISETCS
CyCTaBHOM MOBEPXHOCTHIO (puc. 3a, 0).
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Puc. 2a,6. Onepamugnoe neuenue pusuoHo2o NIOCKOCMONU MEMOOOM ROOMAPAHHO20 ApMpo3Pe3d

Puc. 3a, 0. Ilposedenue memannuuecko2o cneticepa 6 sinus tarsi.
Penmeenonocuueckue cHumMku cmonsl nayuenma 0o u nocie onepayuul

KJ'II/IHI/IKO-peHTFCHOJ'[OFPI'ICCKI/IC oKasarejiv mocjie HpOBeZ[éHHOFO XUPYPruv€CKoOro JeHCHus MpeaCcTaBICHbI B Ta6mme 1.

Tabauya 1. Knunuko-penmeenonocuueckue nokasamenu nayueHmos, nPOONepupO8aHHbIX Memooom apmpospesa

IMocae geyenus
IMoka3artesin Jo nevyenust
3 mecsina 6 mecsileB 12 mecsiueB

JlanpeBUIHBIN yroa (Tpamychl) 163,8 +2,0 155,2+1,7 160,2+1,9 162,0+1,8
Vroun HaTsxeHus cyxoxuinus 3bBM (rpanycer) 112+1,3 110+1,3 113£1,6 115+1,4
Onenka no mkane AOFAS (6amibr) 42 78 74 65
Uunexc MOOUIBLHOCTH 1,33+0,02 1,39+0,06 1,32+0,04 1,24+0,05
ITonepeunoe ceuenrie 3bbM 7,4+0,04 8,8+0,02 8,4+0,06 8,040,04

Ilo pesynpraTaM KIMHUKO-PEHTI'€HOJIOTHYECKUX HCCIIEN0Ba-
HUIl MOJOKUTEIbHAS JMHAMUKA OTMEYasach y MAlEHTOB CO
II crenensro TspkecTH W 1 cTajgmeil TUCOYHKIUM CYXOXKVIIHS
3BBM. Cnycrst 12 mecsiiieB HaOMIONSHUs CpeIHUIT TOKa3aTelb
JIaIb€BUIHOTO yIJIa COOTBETCTBOBAN | CTENEHN TSHKECTH.

Pesynbrarsl yneTpa3ByKoBOIO UCCICIOBAHMSI CBUAETEILCTBY-
10T 00 yBenu4yeHur nomnepeunoro ceuenus 366M (¢ 7,4 mm+0,2
o 7,8 mm+0,4). BBUIy yMeHBIICHUS HATHKEHHS CYXOXKMIIUS
3BBM cnyctst 12 mecsinieB HaOMIONEHUSI IPAKTHYECKH OTCYT-
CTBOBAJIN JIETeHEPATHBHO-TNCTPOYUUESCKHE H3MEHEHUS B CyXO-
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JKWJTUH: KOHTYPbI CYXOXKIJIHSI YETKUE, TOJIIMHA paBHOMEPHAs,
CYXO)KWJIbHOE BJIArajivile B BHUJE aHEXOI'€HHOM MOJOCKH TOJ-
[MHOW TONITOPa MIJUTUMETPa ¢ HE3HAYUTEIBHBIM KOJIMYECTBOM
TpaHccyaata (puc. 4a).

BcerenctBue yMEHBIICHUS BATbIU3AIMH MTATOYHONW KOCTH U3-
MEHWJICS BEKTOP HATSHKEHUS U YToJl HakJIoHa cyXokuiust 3bbM.
Ero nokazarenu npubnmxkanuck k Hopme (110°).

Onenka no mkane AOFAS nokasana HOJIOXKHUTENBHYIO AU-
HAMHKy Ha TPOTSDKCHUHU BCEro mepuona HabmromeHus. OTve-
4aloCch OTCYTCTBHE OOJICBOTO CHHIPOMA, YBEIHUCHHE pPE3HU-
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CTEHTHOCTH K Harpy3kaMm. [lokazareny nHIekca MOOHIBHOCTH
CBUJICTENILCTBOBAIIM 00 YIIy4IlIeHMH MOOMIBHOCTH B MOJITapaH-
HOM cycraBe. KIIMHUKO-peHTIeHOIOTHUeCKUe [T0Ka3aTelH y na-
ueHToB co Il crenensto Tshxectn u Il crapmeii nuchyHKIuM
cyxoxxunus 3bBM 1o3BosIsIIOT CyIUTh O MEHEE 3HAYMTEIbHBIX
pe3yJspraTax JIeueHusl.

3HaueHUs JIaJAbEBUIHOIO yIila yMEHbIIMIUCH 10 | creneHu
TSDKECTH CITYCTsl 3 Mecsla HaOJIoJeHHs U B JalIbHEHIIeM Ha-
Oiroztalicsl perpecc mokasareneil BCJeCTBHE NMPOCEIaHHs IIPO-
JIOJIBHOTO CBOJIA CTOIIBI.

ITo pesynsraram Y3U nomnepeunoe cedenune 3bBM 3a 12
MecsileB HaOJIOACHHs MPAKTHYSCKH HEe M3MEHMIIOCh. KoHTy-
Ppbl CyXOXKMIUSI ObLTM HEYETKMMHU, Pa3MbITHIMH, TOJIIMHA HE-
paBHOMEpHasi; OTMEYajach HEOJHOPOIHAs CTPYKTypa 3a CUET
YYacCTKOB CHIDKCHHOW 9XOT€HHOCTHU; CHHOBHMAJIbHOE BJIarajuiie
KOHTYpUPOBAJIOCh B BHJIC AHEXOTCHHOW IOJIOCKU 10 2,5 MM €O
3HAUUTEIbHBIM KOJIMUECTBOM TpaHccynara. Busyanusuposaics
OTEK MSTKUX TKaHEeH B 00J1acTH MIATKOTKaHHOH (PHKCALUK CyXO0-
sxwinst 3bBM (puc. 40).

OTtmeueTcs perpecc nokasaresen oueHk 1o mkaie AOFAS,
MHJIEKCa MOOMJIBHOCTH M yIVIa HaTsDKeHUs cyxokuius 3bbM
3a 12 wmecsier HaOmroaeHUs. KIHMHUKO-PEHTICHOIOTHYECKUE
Ppe3yJIbTaThl NCCIEOBAaHUS MALMEHTOB, KOTOPHIM NPOBOAMIOCH
KOHCEPBATUBHOE JICUCHHE, NIPEACTABICHBI B TAOIUIIE 2.

KIiIMHMKO-pEHTIeHONMOrMYECKHe TI0Ka3aTeid B KOHTPOJIbHON
rpynne AEMOHCTPUPYIOT IMOJOXKUTENIbHYIO JWHAMUKY U CTa-
OWIIbHBIC OTAJICHHBIC PE3yJbTaThl y MALUEHTOB C | cTeneHbio
TSDKECTH U OTCYTCTBUEM auchynkimu cyxoxunus 35BM. Cry-
cts 12 MecsieB HaOIIOCHNST OTCYTCTBOBAJ OOJIEBON CHHAPOM

a

npu Qusnueckux Harpyskax. [lokasarenu jaabeBHIHOTO yria
IpHOIMKAINCh K HOpMe. MHIIeKC MOOMIIBHOCTH TPAaKTHYECKU
HE U3MEHUIICS.

V nanuenTos, uMmeromux 11 crenens TsokectH u I ctaguro auc-
(GyHKUIMY, yimydiieHne ObUI0 He3HAuUTEeNbHbIM. BoneBoil cuH-
JpOM OTMedvajicsi B OOJBLIMHCTBE CIy4aeB C HAYaJoOM XOABOBI
nauuenTta. KiMHUKO-peHTIeHOIOrnuecKue MoKa3aTesln 0CTaBa-
JIMCh CTAOMIIBHBIMH, JINOO OTMEYAJICSI HEKOTOPBIN perpecc ciy-
cTs 12 MecsneB HaOIrOAeHu.

Jucoyunxuust cyxoxunus 3bBM Bo3HMKaeT 1oy Bo3eiicTBH-
€M MTOCTOSHHBIX CTPEC-peakLuii BBUY CHUKEHHS aMOPTU3allU-
OHHBIX CBOHCTB cTombl. IIpoBeeHHOE HaMU MaTeMaTHYECKoe
MOJIENINPOBAHUE TI0KA3aJI0, YTo, Onarogapsi NPUKPEIUICHHIO CY-
xoxunust 3BBM k OyrpucTocty 1ajbeBUIHOM KOCTH (HIKHEH ee
IIOBEPXHOCTHU), MBIIILA JICHCTBYET KaK CyIMHATOp U aJgyKTOp
cromnsl. Paznoxenue cunbl (F1) B obnactu npukperuieHus cy-
xokmusg 3bBM, pa3meneHHOro Ha IiaHTapHOW TTOBEPXHOCTH
JIaIbeBUIHON KOCTH, CBUAETEILCTBYET, YTO OCHOBHOC yCHJINE
HATSDKCHUS CYXOXKMJIMS HAIpaBJIeHO MeAHaKaynaibHO (A), BTO-
pOIi BEKTOp HaIlpaBJIeH B A0p3ajbHOM HanpasieHuu (B), puc. 5.
[Mpu muchynximn cyxoxuanst 3SbBM BenesicTBie H3MEHEHHs €ro
BEKTOpa HATSDKEHMA M yIVIa HaKJIOHA YBEJIMYMBAETCs yCUIIME, Ha-
TPABJICHHOC Ha CTAOMITH3AIIMIO CYXOJKIJIHS B 00JIACTH €r0 MSATKOT-
KaHHO# (uKcarmu, yTo 00YCIIOBIMBACT yBEJINUCHHE HArPy3KU Ha
CYXOXHJINE U (PUKCHPYIOLIKE ero TKaHu. B pesynbsrare n3MeHeHust
yIV1a HaTsDKEHUS U3MEHSAETCS TAKoKe U Pa3IoKEeHUE CUII: yMEHbIIa-
ercs cwia (F2), kotopas TsaHer pop3ayibHo (B), a yBenuuuBaercs
CHJIa, KOTOpask TAHET JIaIbeBUIHYIO KOCTh B IUIAHTAPHOM Halpas-
JieHuu (A), 4To IPUBOIMT K €€ BBIBUXY (puc.6) [8].

o
Puc. 4 a,6. Cyxoorcunue 3aoueii bonvuiedbepyo8oll mvluiysl 8 Hopme (a)
U npu OUCHYHKYUU C YACMUYHBIM NOBPEXCOeHUeM 8010KOH (0)

Tadauua 2. K’lMHMKO-pe‘HmZé‘HOﬂOZMU@CKue noxkasameiu nayuenmos, Komopoim nposodwzocz; KOHcepsamueHoe jlieyeHue

IHocue neyenust
IMToka3aTenu Jlo JevyeHus
3 mecsina 6 mecsiueB 12 mecsiueB
+

JlanseBumHBI yrom (rpamychr) 156,1+0,7 154,3+1,0 154,6+0,9 155,908
VYron Hatshkenus cyxoxmwius 36BM (rpamycer) 112,3+1,0 110,8+1,2 111,1+0,9 112,240,7
Boseroii cunapoM B qrHAMEKE (OaITBI) 3 2 2 3
WHekc MOOMIBHOCTH 1,37+0,02 1,38+0,04 1,35+0,06 1,35+0,04
[onepeunoe ceuerne 356M (MIIUTHMETpBI) 7,6+0,05 8,0+0,6 8,0+0,4 7,94+0,6
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Puc. 5. Pasznooicenue cunvt namsicenus (F1) cyxoocunus
36bM

Puc. 6. Pasnoocenue cunvl namsisicenust (F2) npu oucghynkyuu
cyxoxcunus 35b6M

Takum oOpasom, mpu I cragum AUCHYHKIMH CYXOXKHIUS
3BBM 6naronaps aprpospesy y nanueHToB co I crenenbro Ts-
XKECTH JOCTHIAeTCsl BOCCTAHOBIICHHE APTHKYIALMU B 3aJ[HEM
OTJIeJIe CTOIBI U ONTHMH3ALHUS CTATHKO-AMHAMHYECKOTO CcTepe-
OTHIIA HArpy30K, MO3BOJISISL YyCTPAHUTD BAJIbIM3ALUIO MIATOYHOM
KOCTH, MOJBBIBUX B TapaHHO-JIA/(bEBHHOM CYCTaBE U YMCHb-
HINTh HaTsDKeHUe cyxoxkunus 35BM, uto BeneT k yBenMYeHHIO
BBICOTBI IOJAPOYHOTO IIPOCTPAHCTBA U KYIMPOBAHHIO OOJIEBOTO
CHHJIpOMA.

JlaHHbIe pe3y/bTaThl MOATBEPIKAAIOTCS PSJOM JPYTHX aBTO-
pos. ITo muenuto S. Roth [12], mpu ycraHOBISHUH UMIUTAHTaTa
B IIOATAPAHHOM CYCTaBE, KOPPEKLIUS TAKKE JOCTUIACTCS IyTeM
CTUMYJISILIMK TIPOIPHOPELCIILINY, YTO 00ECIeYUBACT CTaAOMIIb-
HOCTb JOCTUTHYTBIX pe3yibratoB. L. Schon [13] cuuraer, 4ro
3a CYET OrpaHUYCHHS BHEIIHUX NPOHALMOHHBIX U YBEINYCHUS
CYNUHALMOHHBIX MOMEHTOB B HOJTAPaHHOM CYCTaBe HE TOJIb-
KO YCTPaHSETCS IJIOCKO-BalIbI'yCHas 1e(hOpManust CTOIbI, HO U
MeHsteTcs: OMOMeXaHUKa XObObI 32 CUET U3MEHEHHUS IPOCTPaH-
CTBEHHOTO PACHOJIOKEHUS IIATOYHO-TAPAHHON OCH. YTOJ HaTs-
xKeHus cyxoxuianst 3bBM npu 3ToM yMmeHbIaercs.

ITo pesynbraraM yabTpa3ByKOBOTO HcclieZioBaHus 3a 12 me-
csiLieB HaOJIOZICHNS 1OCIIE ONEPATUBHOIO JICUCHUSI OTMEYaIoCh
YMCHBLICHUE IPU3HAKOB TEHJOBAIMHUTA M JICT€HEPaTHBHO-
nmuctpoduueckux u3MeHeHuit cyxoxunust 3bBM B oOmacti
€ro MATKOTKaHHOW (uKcauuu. IMarHOCTUPOBAHO YBEIMYCHHUE
HOTIEPEYHOTO CEYEHMS MBIIIIBI, YTO CBHUACTENILCTBYET 00 3(-
¢dexruBHOCTH nanHOro Meroza sedenust npu PIIIT 11 cremenu
Tsokectd U | cranun nucdynkimu cyxoxunus 36EM.

Ipwu II crenenn mspxectu PIIIT u 11 craguun mucdyskimm cyxo-
KWINSL KIIMHUKO-DEHTIEHOJIOTMYECKUE TTOKa3aTesiM ObUIM MeHee
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3HAYNTEIbHBIMU. Ha Hai B3mIs, HIMEHHO MpOCeIaHue Ipooib-
HOTO CBOZIa BEIET K U3MECHEHHIO BEKTOPA HATSHKCHUS M yBEJHde-
HHIO yIia HakioHa cyxoxuiansi 36BM B obracti MsrKOTKaHHOW
(ukcarmu. UpeaMepHoe HATSHKEHHE CyXOXKWINS TIPUBOIMT K Jie-
TeHEePaTUBHO-IUCTPO(YHICCKMM MU3MEHEHUSAM, KOTOPBIE SBJISIOTCS
HPUYMHOH €ro yUIMHEHHS, 4TO, B CBOIO O4epe/lb, BEET K I0Tepe
CyNMHATOPHOTO 3(deKTa MBI ¥ perpeccy nokasareneid. [lox-
TapaHHBIA apTPO3PE3, YCTPAHss BAIBI'YCHYIO O3ULMIO MATOYHOM
KOCTH, B MCHbILEH Mepe BIHMSACT HA W3MEHEHHE apXMTEKTOHMKH
HPOZIOJIBHOTO MEMAILHOTO CBOZA CTOIIBI, TO3TOMY YIOJl HaTsDKe-
Hus 3bBM npaktudecky He H3MEHSACTCSL.

AwnraronuctoM 3BBM  siBisiercst kopoTkasi ManobeproBast
Mmblia. Hexkoropsle aBTOpb! yTBEp)KIatoT [2], 4YTO OTCYTCTBUE
conporusineHuss 3bbM Benér k runeproHycy KOpOTKOH Majo-
0epLIOBOI MBILIIBI ¥ YPE3MEPHOH NPOHALUM CTOIBI. TakuM
00pa3oM, BO3HHUKAET MAaTOJOTMYECKOE KOJBLO, COCTABIISIOIINE
KOTOPOTO YCHJIMBAIOT JeiicTBUE APYT ApyTa.

Pe3ynbrarhl 11eneco00pa3sHOCTH IMPUMEHEHUsS apTpo3pesa
onyomukoBanbl N.S. Shah ¢ coasr. [14]. ITo onpocam, npose-
nendbiM N.S. Shah, u3 572 opronenos (uto cocraBisier 32%
ot oobeit yncnennoctr wieHoB AOFAS), 52% ne ucnonb3ytor
JIAHHBIIT METOZ BBUY €TI0 HU3KOH 3(()EKTHBHOCTH.

Haumenee 3Ha4MMBble KIMHHKO-PEHTICHOJIIOTHYECKUE I10-
Ka3aTeJM IMOJIy4eHbl NpH JiedeHuH naunueHToB ¢ I creneHbio
pkectd gedopmaruu u 11 crapueit TUCHYHKINE CYXOMKHIUS
3bBbM. HeynoBnerBopuTe/lbHBIC PE3yNIbTaThl JIEUEHUs NPH TH-
KeJoi opMe MaToNoruy IMocie apTpo3pesa, Ha Hall B3DIAL,
OOBSICHSIIOTCST He TOJIbKO auchyHkuuen cyxoxunus 35BM, Ho
U JITeHEPATUBHO-JUCTPOYUUESCKUMI H3MEHEHHUMH B CyCTaBax
U KOCTSIX HPEIIUIIOCHBI.

[MonoGuele pesynbrarel Takke noarsepxkaensl H.A. [a6an-
JIMHBIM: TIOCJIE JIeUeHUsT puruaHoi opmsr mockocronus [1-111
CTENCHU TSDKECTH METOJOM IOJTapaHHOro apTpospesa OTCyT-
CTBOBAJIN MOJIOKUTEIBbHbBIE pe3yibrarhl y 22,6% nauuenros (111
cTeneHs), y 41,9% nanueHToB oTMEyald OTHOCUTENIBHO 10JI0-
skuTenbHbIl pesynbrar (I crenens) [8].

VuuThbiBas BHILIEU3IIOKEHHOE, OATApaHHbIN apTpo3pe3 Me-
Hee a¢pexrusen npu II-1II crenenn Tsokectn nedopmarmu u 11
craauu quchyHKuun cyxoxuins 35BM.

Koncepparusnoe sieuenue nereit ¢ PIIII I crenenu Tsbxectu
ObUT0 S(P(EKTUBHBIM TIPU OTCYTCTBUU JUCHYHKIMH CYXOMKUIIHS
3BBM 1no pesysnsraram Y3U. boneBoii cMHApPOM HE IMarHOCTU-
POBAJICSL WIIM OTMEYAJICS TOJIBKO TP 3HAYUTEIBHBIX (PU3NUESCKUX
Harpyskax. 3Ha4eHHe JIa/{beBUJHOTO yIJIa IIPHONIKATIOCH K HOPME.

VY nanuentos co Il crenensio TsokectH U | cragueii nucdyHk-
LIMY KOHCEPBATUBHOE JIedeHHe ObI0 MeHee 3G ()EKTHBHbBIM. 3Ha-
YEHMS JIabEBUIHOTO yIVIa IPAKTUYECKH OCTAINUCh Oe3 U3MEeHe-
Huil. BoneBoil CMHIPOM IIIOXO KyNUPOBAJICS TPaJULMOHHBIMU
MeToZaMu (hU3MOTEPANIEeBTHYECKOTO JICYEHUS M3-32 TEHOCHHO-
Buuta 3bbM no pesynsraram Y3U. HapyieHue MUKpOLUPKY-
JAUMU BeET K OTEKY MATKUX TKaHel B 00JIACTH TOJIEHOCTOIHO-
ro cycrasa. Takum obpa3oM, Bo3HuKIIHi circulus pathologicum
He 72T BO3MOXXHOCTH IOJIyYUTh 3HAYUMBbIE PE3YJIbTaThl B KOH-
cepBatuBHOM Jieuernu PIIIT ¢ nucoynkuumeii cyxoxuans 356BM.

BriBoasbl. 1. B mponecce neuenus PIIII cienyer yunTsiBaTh
HE TOJIBKO CTEIEHb TSHKECTH Ae(OpPMAIIHU CTOIIBI, HO M CTaJIHIO
JUCOYHKIUH ¥ yroJl HaTsDKeHHs cyXoxkuinst 3SBBM.

2. KoncepsarusHoe sieuenue petei ¢ PIIII I crenenu tsxectu
a¢dexTrBHO npu oTcyTCTBUM AUChYHKIMHU cyxoxuius 35BM.

3. OtnanéHHble pe3ynbrarhl JICUCHHS CBHIETEILCTBYIOT 00
5((}EKTUBHOCTH HCIHOJIb30BAHUS IOATAPAHHOIO apTPO3pe3a
npu koppekiuu PIIIT IT crenenn tsokecty u I cragun quchyHk-
u cyxoxunus 36BM.
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SUMMARY

THE EFFECTIVENESS OF TREATMENT IN CHILDREN
WITH RIGID FLATFEET AND DYSFUNCTION OF THE
POSTERIOR TIBIAL TENDON

Danilov O., Shulga A., Gorelik V.

P.L Shupyk National Healthcare University of Ukraine, Pediat-
ric Surgery Department Kyiv, Ukraine

The rigid form of longitudinal flatfeet is one of the most
common deformities of the foot in children. Dysfunction of the

© GMN

posterior tibial tendon is one of the causes of rigid foot forma-
tion with the development of pain syndrome, degenerative-dys-
trophic changes in the tarsal bones and joints. In most of these
cases, conservative treatment is ineffective, prompting the use
of surgical methods of foot correction — subtalar arthroereisis.
However, currently, the indications for surgical treatment de-
pending on the stage of posterior tibialis tendon dysfunction are
poorly studied.

The aim of the study was to analyze the clinical and radio-
logical results of treatment of children with rigid flatfeet in the
presence of posterior tibialis tendon dysfunction and to develop
an algorithm of treatment depending on the stage of dysfunction.

The results of treatment of 20 patients (40 cases) with the rigid
form of longitudinal flatfeet during 12 months of follow-up were
analyzed. In 18 patients (36 cases/90%) degenerative-dystrophic
changes of the posterior tibial tendon according to Johnson and
Strom classification were diagnosed. Conservative treatment
with traditional methods was performed for 12 patients (24 cas-
es), and 8 patients (16 cases) were operated on using subtalar
arthroereisis. To analyze the results of treatment, clinical and
radiological methods of investigation were performed.

The use of conservative methods of treatment made it possible to
obtain a positive result in patients with rigid flatfeet of the I sever-
ity degree and the absence of posterior tibialis tendon dysfunction.
Subtalar arthroereisis was effective in children with II severity de-
gree of rigid flatfeet and stage I of tendon dysfunction.

Conservative treatment of rigid flatfeet is effective in the ab-
sence of posterior tibialis tendon dysfunction, and the use of
subtalar arthroereisis is advisable in stage I of tendon dysfunc-
tion.

Keywords: children, rigid flatfeet, posterior tibial tendon dys-
function.

PE3IOME

3®PEKTUBHOCTbh JEYEHUS JETEM C PUTH]-
HBbIM TIJIOCKOCTOIMMEM U JUC®YHKIHAEN CY-
XOKHWJIHUS 3ATHEM BOJIBIIEBEPLIOBOM MbIIILbI

Janminos A.A., lllyasra A.B., l'opeaux B.B.

Hayuonanenwiii ynugepcumem 30pagooxpanenust Ykpaunvl um.
I1J1. llynuka, kagpedpa demckoti xupypeuu, Kues, Yxkpauna

Purunnass ¢opma NpOIONBHOTO IIOCKOCTOMHS SIBISIETCS
OJHO# M3 Haubojee PacmpOCTPaHEHHBIX Ae(hOPMAIHA CTOTIbI
y aereit. JluchyHKIUS CyXoKuiaus 3amHel OonblieOepIioBoi
MBIIIIBI — OHA M3 MPUYHUH (POPMHUPOBAHMS PUTHIAHON CTOIIBI
C pasBUTHEM OO0JIEBOIO CHHIPOMA, AET€HEpaTHBHO-IUCTPO-
(uueckux M3MEHEHHMH B KOCTSX M CyCTaBax MpPEAILUTIOCHBL B
OOJIBIIMHCTBE TAKHUX CIIy4acB KOHCEPBATHBHOE JICUCHHE MaJIO-
2 }EeKTUBHO, YTO IUKTYeT HEOOXOIMMOCTb HCIOJIb30BAHUS
XUPYPrUYECKUX METO0B KOppeKIMHU cTolbl. [Toka3anus k mpu-
MCHEHHIO ONEPATUBHOTO JICUCHHA B 3aBUCHMMOCTH OT CTaAuH
TUCHYHKINH CYXOKUIIHS 3a/iHeH 00JbIIeOSPIIOBOIl MBIIIIBI 110
ceil IeHb MaJIo U3y4EeHBbI.

Lenp uccrnenoBaHust — aHAIM3 KIMHUKO-PEHTI€HOJIOTHYE-
CKHUX PE3YyJIbTAaTOB JICUCHUS }leTeﬁ C PUTHAHBIM ITIJIOCKOCTOIIUEM
NPU HAJIMYUK JUCOYHKINH CyXOKHINS 3aHEeH Oobledepro-
BOI MBIIIIBI U pa3pad0OTKa alropuTMa Je4EeHUs! B 3aBUCUMOCTH
OT cTaguu JUCHYHKIUH.

[IpoananuszupoBansl pesynsrarsl JedeHus 20 nanueHTos (40
clly4aeB) ¢ pUrHAHON (HOPMOI IPOIOIBEHOTO IUIOCKOCTONHS Ha
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npotsbkeHuu 12 mecsiueB HaOmonenus. Y 18 nanuenron (36
ciy4yaeB/90%) QMarHOCTHPOBAHBI JIeTeHePaTHBHO-TUCTPODH-
YeCKHe M3MEHEHUSI CYXOXKHJIIHS 33 Hei 00Jb11e0epIioBOil MbIII-
bl 1Mo kiaccugukanuu Johnson and Storm. 12 nmanuenram (24
CIly4ast) IPOBEICHO KOHCEPBATHBHOE JICUCHUE TPAJHULIHOHHBIMU
MeTofaMu, 8 manueHToB (16 ciydaeB) NpoonepupoBaHbl METO-
JIOM HOJTapaHHOTO apTpodpe3a. AHAIU3 Pe3yJIbTaToOB JICUCHUS
HPOBOAMIICSI C HPUMEHEHHEM KJIMHHKO-PEHTTEHOIOTHYESCKIX
METOJIOB HCCIICJOBAHUS.

Hcnosnp30BaHue KOHCEPBATHBHBIX METOJOB JICYCHHs IO-
3BOJIMJIO MOJIYYHTh MOJIOKUTENBHBINA PEe3yJIbTaT y MAlMeHTOB C
PHUTHIHBIM TIOCKOCTOIHEM | CTENEeHH TSDKECTH M OTCYTCTBHEM
TUCHYHKINH CYXOXKHJIMs 3aJHell OoJblIeOeplioBOH MBIIIIBI.
[Moxrapanuslii apTpospe3 6bul dGGEKTUBHBIM y JeTeil ¢ pu-
rUHBIM [IockocTonueM II crenenu TspkecTH ¢ IucyHKIHeH
cyxoxunus I ctanuu.

KoHcepBaTuBHOE JIeueHUE PUTHAHOTO IUIOCKOCTONUS A dek-
TUBHO IIPU OTCYTCTBUU TUCHYHKIINHU CYyXOXKWIHUS 3aHeil 00b-
111e6epL0BOIl MBIIIIIBI, & UCIIOJIB30BAHUE TTOATAPAHHOTO apTPo-
apesa reaecoodpasHo mpu I cragun TUCHYHKINU CYXOKHUITHS.

A9boygdy
030090 dOAYIEJNBosbmdol s  9gobs  wowo
V3030l ggbmol  3gglbol  @oligybjzoom  dogdggools

339Gbsamdol 939 O®ds
>.05boanmg0, 5. dyYaas, gm0 30

3. d93030L Lob. 36000l xobpsi3gol gomgbyaro 9bo-

390L0B B0, 3gos@Mogmo  Jodgdyool ©g3s@Bsdgb@o,
30950, 93M50bs

3oLV gM0g30 dOBYgBgOBosbmdols Mogoygeo Gm®-
3> Bt gl gBHM-gOmo gzgmady pog@GILIdIwo -
QM@I>3055 6537390 T0. 356> wowo {gogol ggbmols
©oligybjios gMm-ghmo dobgbos Gogopygmo Bgehgol
gm®doMgools  Hgogoeol  Lobp®mmdon, Fobs@gdgol
Loblmgdls s dgergddo ©ga9gbgdsEogm-ob@®mao-
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Qo (3genoagdgdom. sigmo dgdmnbggggool dg@glmds-
o 3mblgmgsBogeo 339@bognmds bogemgd 989]Hgc0s,
9308960gdga@os Jodg@aogmo dgmmegdols aodmygby-
b5, Lomgobme bsgangdswss dgbfsgmogno 93068 wowo
{3030 g96mol dgglbol ©oliggybioowsb godmdwobsmy
39050 d39@absgrmdol godmygbgdols Bggbgdgdo.

380930l dobobls Foddmawagbl 356 wowo §g0g30L
39bmols dggbol wobyyblzoom @opopgemo  dOFYgw-
H9H%R056Md0m 35393900l I3 y@bognmdols  genobo -
960 39bmmmaogdo  Igogagool  sbogmobo s, @ob-
396J300L  LHooowsh  aodmdwobomyg, d39@bsgmdols
seam@00mdols dgdgdoggds.

3o0bsgobgdygamos  golfgMogo  dOHYgeBgdBosbm-
b0l @ogoeygmo gm@dol dJmby 20 dogdgol (40 gd-
0bgggs)  3390bosgmdols  Ygogagdo  ©sgg0Mggdols 12
3ol gobdoganmdsdo. 18 353096¢Po (36 dgdmbgggs /
90%) ©ooabmbRodgogmo ogm oo {gogol 3ybmols
dgabol ©gagbgdoGogm-LobHOMGogmo  33Eomydgdo
xmblbmbols s LE®®IoL  garsbogogszoom. 12 3s-
(3096AL (24 Ygdnbgggs) boyBotims gmblgdgs@doygaro
d39Gbsgrmds  @sozogmo dgmmegdom, 8 35309661
(16 Jgdobggas) - ™3gdozos Lyd@oms®yemo sHMOM-
903%0L dgmmpom. I @bogrmdols ggagdols sbogno-
bo ho@odmes 3gegzol genoboggd-@gbBagbmemyogdo
d9mmEgool godmygbgdom.

339Gbsgrmdol  3mblg@mgsBogemo dgmmegdols godm-
4969053 Yglsdangdgemo  gobos  @ogdomo  Ygogyol
domgds Mogoygmo dOEYge@gae0obmdol I badolbol
Loddodols 3Jmby o ggobs oo Fgogol g39bmol dggbols
0ol ybJizool 5@ Jmby 3530963 gdT0. LydBomsmyano
2O0OM9Agbo  989]dgdos  dsgdggddo I bsdolbol
L0ddodols HogoEe dOEYge@gMg0sbmdomn ©s dggbols
I bodobbol woliggybjioom.

030090 6OAYJEAJNR0sbMmdol  3mblg@MgsB oo
d39Gbsarmds  939]Bgcos  ggobs oo Fgogol  3vb-
0ol dggbols oligyblEool s@s@lgdmdol dgdmbgggsdo,
bogom  bgd@omodgmo  sOmamgdgbol  aodmygbgds
d0bobdgfmbognos  dgglol wolyybiool T badolbol
OO L.

AHAJIN3 COPASMEPHOCTHU HE®AJIOMETPUYECKUX BEJIMYUH JIMIA
N OJOHTOMETPUYECKHX NAPAMETPOB YEJIFOCTEU
B IIEPUOJ CMEHHOU OKKJIIO3UM 3YBHbBIX PS1JIOB

Bakymuna E.A., Xaxkaesa ILI, I'puropenxo M.IL., I'puropenxo I1.A., Kapron E.A., 3apeukas J.I.

DI'EOY BO Cmaspononvckuii eocyoapcmeentsiii Meouyurckuil ynusepcmem Munsopasa P®,
Kagheopa opmoneouyeckol cmomamono2uil; Kagheopa opeanusayuy CMoMamono2uieckol NOMOWU, MEHeOICMEeHmMd
u npogunakmuru cmomamonozudeckux saboresanui; @I'6OY BO MTMCY um. A. 1. Eéooxumosa Munsopasa PD,
Kageopa opmooonmuu, Kagheopa mexnono2uii npomesuposanus 6 cmomamonozuu, Poccus

OIHMM U3 OCHOBHBIX BOIIPOCOB B OPTOJJOHTHH SIBISETCS MPO-
61eMa ONTHMHU3ALUH JUATHOCTUKHU TaTOJIOTHH 3y00UueTrocTHOM
CHCTEMBI, YITy4dlIeHHE METOI0B BOCCTAHOBIEHMS YETIOCTHBIX
B3aMMOCBSA3EH M HCKIIOYeHHe aucnponopuuii. Koppemsims
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OZIOHTOMETPHUYECKUX TOKa3aTeNneil u mapaMeTpoB armuKaIbHBIX
OCHOBaHUH 3yOHBIX HYT SIBISIETCS OCHOBOH OHOMETPHYECKUX
METOJIOB UCCIIEIOBAaHMsI TMIICOBBIX MOJieel yemtocTei. Bonpoc
napaMeTpoB 3yOHBIX AYyT BEpPXHEH M HIDKHEH yenmocTel B Mo-
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CTOSIHHOM ITPUKYCE€ MHTEPECYET HE TOJIBKO KJIMHUIUCTOB, HO U
mopooros [1,2,11,19], a B cMEHHOM IIPUKYCE 110 Cel JICHb 5B~
JISIETCSI MaJIOM3yYCHHBIM.

Wunexcs! nponopruonanbHocTd ToHHa, 'epnaxa, Manbsiru-
Ha UCIOJIB3YIOTCS [UIsl ONPEIEICHHs] COOTHOIICHNSI BEPXHUX M
HIDKHUX PE3LI0B IPU (U3HOIOTNYECKOH OKKIIIO3UH, BEPTUKAIIb-
HOIl JM30KKIII03UU 1 ITyOOKO#l pe3lioBOi OKKIII03uU. Pa3meps!
3y00B M 3yOHBIX JIyr y JIMI C (PU3HOJIOTHYECKOM OKKIIO3MEH
OIpPEACIAIOTCA B 3aBUCUMOCTHU OT UX THATUYECKOI0O U ACHTAJIb-
Horo tunoB. CyIecTByeT B3aUMOCBSI3b MEX]y pa3Mepamu 3y0-
HBIX YT B CAarUTTAJIbHOM U TPaHCBEP3aIbHON MJIOCKOCTSIX, JaH-
HBIC MHACKCHI NPUMEHAIOTCA JId ONPEACIICHUA TUIla 3y6HbIX
ayr [4,5,8].

[Mpemtoxens! knaccudukanun Gopmel 3yOHBIX AyT € OMKCA-
HUEeM MX 0a30BBIX JIMHEMHBIX IIOKAa3aTeJIel, METOIbl aHaau3a
OJIOHTOMETPUYECKUX U KPAHMOMETPUUECKUX NapaMeTpOB JIH-
[IEBOro cerMeHTta 4epena. V3ydeHbl xapakrepucThku (GopMm u
pa3MepoB HENOJIHBIX 3yOHBIX JyT, 00yCIIOBJICHHBIX YaCTHYHOM
norepeii 3y6oB. OTMEUEHO, UTO aHOMAJIMK OKKJIFO3U IPUBOAAT K
U3MEHEHHIO (QYHKLUH B ClIydae HapyLICHHs COOTBETCTBUS 3y0-
HBIX AyT yemocreit [6,9,12].

Ha naHHBI MOMEHT JOCTATOYHO MOAPOOHO CHCTEMATH3UPO-
Ba- Hbl OIOHTOMETPUYCCKUEC ITapaMETPhI U O3BYUCHBI JIMHEHHBIE
JIaH- HbIE 3yOHBIX YT Y MAIMEHTOB C JOJIUXOTHATHYECKUM, Opa-
XHUI'Ha- THYCCKUM U ME30THATUYCCKUM THUIIAaMU JIMLA I[IPU HOP-
MOJIOHTUU, MAKPOAOHTUU U MUKPOJOHTHHU B IIPUKYCE ITIOCTOSH-
HbIX 3y00B [13]. IlocTaHOBKa TOUHOTO JUAarHO3a U COCTABICHUE

paLMOHAIBEHOIO IJIaHa JICYCHHs MPEIOTBPAIACT BO3MOXKHbBIC
OLIMOKHM M OCJIOXKHEHHUS] NP CYIIECTBYIOIIEH BapHaTHBHOCTH
KOCTEil JINIIEBOTO CKeJIeTa ¢ Pa3IMYHBIMU MOP(HOIOrHIeCKUMU
BApHAHTAMH HX CTPOCHHS, Pa3HBIMU 3yOOUEIIOCTHBIMH aHO-
MaJusIMH, (QYHKIMOHAIBHBIM COCTOSHHMEM OpPraHOB M TKaHEH
YEJIFOCTHO-JIMIEBOI 00/1acTH, CBOCOOPA3HBIMU MPOIIOPLHIMU
JIMLIEBOTO M MO3TOBOTO CErMEHTa uepena yenaoseka [12].

Poccuiickue M MHOCTpaHHbBIE aBTOPBI, MCXOAS M3 HaIUYU
KOPPEISILIMU MEXy pa3MepHBIMH OCOOCHHOCTSAMH KOCTHBIX
CTPYKTYp JIMLIEBOTO CETMEHTa Yeperia YeI0BeKa, BhIBIISIOT Hep-
COHM(DUINPOBAHHBIC UCKITIOUUTENILHOCTH nanuenTa [5,6,13]. B
TO e BpeMsi, HHPOPMALHs O KIIFOYEBBIX MOMEHTAX Liedaaome-
TPUYECKUX BEJIMYMH JIMLA ¥ OJOHTOMETPUYECKHX TTOKa3aTeNei
YeJrocTell y AeTeil ¢ pa3HbIM TUIIOM JIMIA SBJISIETCS CIIOPHOHN U
HaXOUTCs B IpoLecce cOopa Marepuaia.

VBennuenne 06a30BbIX 3HAHUH O MPOMOPLHMOHAIBHOCTH JIH-
HEHHBIX BEJIMYMH JIMLA C JaHHBIMU OJOHTOMETPHH y JIeTeil ¢
pa3IMYHBIMM THATHYECKMMH THIIAMHU JIMLA U 3yOOB MOBBICUT
3(hGEKTUBHOCTh KOMITJICKCHOTO JICUCHUST aHOMAIHH OKKJIFO3UU
B CMCHHOM IIPHKYCE.

Lenb uccrenoBaHHs - COBEPIICHCTBOBAHHE KIMHHUKO-IHa-
THOCTHYECKUX YCJIOBHIl B OLIEHKE KOPpPEJLMH LehaToMeTpu-
YECKHUX JIMHEHHBIX BEJIMYHH JIMLA U OIOHTOMETPUYECKHX rapa-
METPOB YEIIIOCTEH B CMEHHOI OKKIIFO31HU 3yOHBIX PsIIOB.

MarepuaJj u MeToabl. B nccienoBaHuu IpHHUMAIIY y4acTHe
115 nereil c aHOMaIMSIMU OKKJIFO3MM B CMEHHOM IIPUKYyCE B BO3-
pacre 7-11 net, coctaBuBIINX padoyyo rpymiry (Tabnuua 1).

Tabnuya 1. Jughpepenyuayus pecnondenmog paboueil epynnvl no 2eHOEPHOMY NPUSHAKY
U Xapaxmepy OKKIO3UU 8 PANUUHBIX CE2MEHMAx NOI0CmU pma

AHOMAJIUM OKKJIIO3HU
Bo ¢pponTasnbHOM cermente B 0oxoBBIX cermeHTax
I'enaepHbIii Carur-as
NpH3HAK KOJ]-BP Carur-as | Bepr-as | [ny6-as | Lay6-as u Bepr-ast. | Jucraab- | Mesuann- | Ilepexpecr-
eTe | pes-as | pesi-ast | pest-as | pesttast |, g | yag okKIL | HAS OKKIL | HAS OKKI
JU30KKJI. | JIN30KKJI. | JU30KK. OKKJI. ORI : : : :
50 20 5 15 7 3 32 8 10
Manpuukn | (43,48% | (17,39% (4,34% | (13,04% | (6,08% (2,6% (27,83% (6,95% (8,69%
+4,62) +3,53) +1,89) +3,13) +2,22) +1,48) +4,17) +2,37) +2,62)
65 16 6 23 15 5 36 11 18
JleBouku (56,52% | (13,91% (5,21% (20% (13,04% (4,34% (31,3% (9,56% (15,65%
+4,44) +3,22) +2,07) +3,73) +3,13) +1,89) +4,34) +2.74) +3,38)
115 36 11 38 22 8 68 19 28
Beero (100%) (BL3% (9,56% | (33,04% | (19,13% (6,95% (59,13% (16,52% (24,34%
o +4,32) +2,74) +4,38) +3,60) +2,37) +4,58) +3,4) +3,7)

Puc. 1. Domo nayuenmku 11 nem ¢ opuenmupamu, HanecEHHLIMU
07151 onpeoenienus OUALOHANU U WUPUHBL TUYA 80 PPOHMANLHOU nNpoekyuu (a), 8 60ko8oil npoexyuu (6)
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BceeMm pecrionzieHTaM ¢ aHOMaJIUSAMH OKKJIIO3UM B CMEHHOM
HPUKYyCEe NMPOBOAMIM aHTPOIIOMETPUUYECKHE U3MEPEHUS JIMLA C
INPUMEHCHUEM MOACPHHU3UPOBAHHOI'O HAMU IITAHICHUUPKYJIA.
I/I3 MHOXE€CTBAa OPUCHTUPOB, NPEAJIOKCHHBIX 1JId U3YUYCHUS YC-
PEIHO-JIMIIEBOTO KOMIUIEKCA, MbI IIPEIOYIH JiBa apamerpa: 1)
HIMPUHY JHLA; 2) UaroHasb Juia. MophoMETpHUCSCKH IUPH-
Ha JIMIA U3MEepsUIach MEXKIy TOYKamu (t) - TparuoH, pacroso-
JKEHHBIMH B €CTECTBEHHOM BIIQJIMHE C JICBOM W MPaBOW CTOPOH
KO3eJIKa YIIHOM pakoBUHBEL. MopdoMeTprudecky, mpasas 1 jieBast
JIMaroHajb JIMLa U3MEPSUINCh IONePEeMEHHO MEXy TOUKaMH -
TparuoH u (sn) - cyonazane. CyOHa3anbHas TOUKa OIpeesIsiiach
KaK HaKOXKHasl TOUKa, HauboJee MoCTepUalIbHO PACIIOIOKEHHAs
B MECTE [1€PECeUCHUs] HIXKHETO KOHTYpa HOCa U BEpXHEl I'yObl
(puc. 1).

Jlist u3yyeHus 4eIOCTHOTO THIA JIMIA TPUMEHSUIA CIIoco0
Jmutpuenko C.B., Bepemmnoit D.I. ¢ coasropamu (2017;
2019). Bpruucnsimn yentoctHoi unaexke auna (YNUJI), paccuu-
TaHHbIﬁ KaK COOTHOLICHUE CYMMbI IHaroHaJIbHbIX IIapaMETPOB
JIBYX CTOPOH JInIa (t-sn) K BeJIMUMHE MIUPUHBI JIULA (t-t).

®dopmyna pacuéra: YNUJI = (t-sn) + (t-sn)
(t-t)

[Tapamerps! yenrocTHOro MHAEKca Jguna ot 1,69 no 1,81 mo-
3BOJIIIOT CYIUTh O ME30I'HATHYECKOM THIIE JIULA; JaHHbIe Oosee
1,81 - 0 moIMXOrHaTHYECKOM THIIE JIMIIA; JaHHbIe MeHee 1,69 - 0
OpaxUrHATUUECKOM THIIE JIMLA.

Brruncnennsle quaronanu jvua (JieBas ¥ pasasi), O3BOJIH-
JIM OIPEAEIMTh ICHTAJbHBIN BapuaHT Ayrd. HopMOmOHTHBIN
THIT TpakToBascs B aAuanazone 120-130 MM, MUKPOJOHTHBIN THIT
JIMarHOCTUPOBAJIN NPU AAaHHBIX MeHblIe 120 MM, MakpomOHT-
HBII TUI - 1pu AaHHbIX 130 MM 1 Gostblie.

WnenTrduiupoBatbl TakKe TOTMXOTHATHUCCKUI, ME30THA-
TUYECKUH, OpaXUrHaTHUECKUM TUIIBI JINLA IPU PA3IUYHBIX JCH-
TaJIbHBIX BapHUaHTax 3y6HbIX AYyTr 'y HalME€HTOB C aHOMAaJIUIMU
OKKJIIO3UU B CMEHHOM IIPUKYCE.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Pa3mepbl KOPOHOK MOJIOYHBIX M HOCTOSHHBIX 3yOOB oIlpe-
JISJISITA B TPAHCBEP3AJIbHOW IJIOCKOCTH (ME3HO-IUCTaIbHBIH
pasMep WM LIMPHHA KOPOHKHU), B CArWTTAJIbHOM IUIOCKOCTH
(BecTHOYI10-OpaBHbIH pa3Mep WK TOJIIUHA KOPOHKH), B BEp-
THUKaJIbHOH TJIOCKOCTH (BEPTHKAJIBHBIM pa3Mep UM BbICOTa KO-
POHKH), puc. 2.

Meton Pont B momudukanuu Korkhaus wcrosnp3oBan asst
OIIpe/ieSieHUs] IHUPUHBI 3yOHBIX Jyr B INEPHOJ CMEHBI 3y0OB,
KOrJia BMECTO M3MEPUTECIIBHBIX TOYECK Ha MPEMOJIApax UCIIOJIb-
30BaJI UBMEPUTECIIbHBIE TOYKHU B OGJ’IaCTI/I JUCTAJIBHBIX SIMOK
JKEBaTEIIbHOU IMOBEPXHOCTHU MEPBBLIX MOJIOYHBIX MOJISIPDOB BEPX-
HEl Y4eJI0CTU U AUCTAJIbHO-IIEUHBIE OyIphl MEPBBIX MOJIOUHBIX
MOJISIPOB Ha HY)KHEH uertocTu (puc. 3).

Jlis m3MepeHuss IJIMHBI NEPEIHEro OTpe3ka Ha BEpXHEH u
HIDKHEeW 3yOHBIX Jyrax ucrosnb3oBanu meroauky Korkhaus.
OpI/IeHTI/IpOM B ILaHHOﬁ MCTOJHMKEC sBJIAJIACh KOHTAKTHAsA TOYKaA
Ha BECTHOYJSPHOH IOBEPXHOCTU PEXYILUX KpaeB LEHTPalIb-
HBIX PE3LI0B, OT KOTOPO MPOBOIMIACH MPsIMasi 10 TOUKHU Iepe-
CEUCHHUS C JIMHUEH, IPOBEICHHOM yepe3 Touku Pont Ha mepBbIX
MOJIOUHBIX MoJisipax (puc. 4).

Pe3ynbTarsl u 06cyxaeHue. Pe3ynbraTsl IpoBeIEHHBIX aH-
TPOIIOMETPUYECKUX, OJOHTOMETPUUCCKUX H GI/IOMeTpl/I'-[eCKI/IX
uccenoBanuil y 115 pecnonieHToB paboueii rpymsl B BO3pac-
te ¢ 7 1o 11 ner npexacrasiens B Tabnunax 2,3.

Taxkum 00pazoM, y MaUeHTOB MJIAJIIETO IIKOJIHHOTO BO3-
pacTa ¢ aHOMAJIUSMU OKKJIIO3UM B CMEHHOM IIPHUKYyCE dalie
JUArHOCTHPOBAH ME30THATHYCCKHH, 3aTeM OpaxurHaThye-
CKUM U B 3aBEPUICHUN ILOHI/IXOFHaTI/I‘{eCKMﬁ THUIIbBI JIKMIIA. HOp—
MOJIOHTHYIO 3yOHYIO AYry HHTEPIPETHPOBAIM dHalle, 4eM
MaKpOJOHTHYI0. MUKPOZOHTHYIO 3yOHYIO Ayry Habiaomanu
pexe BCEro, 4To IOATBEPIMIO pe3yibTaTbl paboT oTede-
cTBeHHbIX uccienosareneit: C.B. Imurpuenxo [6], O.1. Bene-
wnHoi [5] u B.B. Ceneckepunu [13], mnocBAMEHHBIX JaHHON
npobiaeme.

Puc. 2. I'uncosvle duacnocmuueckue modenu nayuenmiu 11 nem (a), uncmpymenmanvhvle uzsmepenus
Ha 2UNCOBbIX OUACHOCTNUYECKUX MOOETSAX 8 MPAHCEEP3ANbHOI, CASUMMANLHOU U 6ePMUKANLHOU NIOCKOCMAX (6)
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Puc. 3. Touxu usmepenus wiupumul 3y6HbIX Oye HA SUNCOBLIX OUACHOCIUYECKUX MOOensx nayuenmku 11 1em
no memoouxe Pont 6 mooughuxayuu Korkhaus na eepxnetl 3y0noul 0yee (a), Ha HudicHell 3y6HOU dyee (0)

a 9]

Puc. 4. Touku usmepenust Onunbl nepedne2o ompesKka 3y0HbIX 0y HA 2UNCOBbIX QUASHOCMUYECKUX MoOensax nayuenmku 11 nem
no memoouxe Korkhaus na sepxmeti 3y6noti oyee (a), na Hudicneil 3y6Hou dyee (6)

Tabnuya 2. Yacmoma ecmpeuaemocmu munos 3y0HbIX 0ye y pecCnoOHOeHmog paboueli 2pynnot 8 CMEHHOM NPUKYce

Tumn 3y0HBIX AyT Me3ornaTuueckuii Bpaxurnarnueckuii Jonuxornaruyeckuii
HopmononTtHbIit 34 22 1
PMOAL (29,57%4,25) (19,13%3,66) (9,57%2,74)
MaxkpoaoHTHBIH 16 13 4
(13,91%+3,22) (11,3%=+2,95) (3,48%=1,7)
MuKpoaOHTHBIN 8 3 4
(6,96%+2,37) (2,61%*1,48) (3,47%=1,7)
© GMN
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Tabruya 3. Cpasnumenbnas Xapakmepucmuka aHmponoMempuyeckux napamempos 3yoHvix oye
Y pecnonoenmos paboyeli epynnvl 6 CMeHHOM NpUKyce

OcHOBHBIE I0KA3aTeJIM IAPAMETPOB 3yOHBIX 1yT
TunbI 3y6HBIX AyT Paccrosinne mexny Paccrosinue mexay Jl1nHa nepeanero Cymma 14 3y608 B MM
NMpeMoJISIPAMHU B MM MOJISIPAMH B MM 0Tpe3Ka B MM
BY HY BY HY BY HY BY HY
Mesornaruieckast | 550, 53 | 343,04 458222 | 442523 | 178225 | 134424 | 10661% | 10332+
HOPMOJOHTHAS 1,23 1,34
Mesornarwieckast | 5, 53 | 365,94 496225 | 478423 | 197225 | 167424 | 12>32F | 10956=
MAaKpPOJAOHTHAs 0,94 1,04
Mesornaruieckast | 5, 4\ 53 313494 415223 | 406223 | 158425 | 122224 | 10120F | o651 084
MHKPOJAOHTHAs 1,16
Bpaxurnatwieckas | 553, 53| 3440040502424 | 456427 | 15,7423 | 14403 | 10723 | 103.84=
HOPMOJOHTHAS 1,43 1,54
BpaxurnatHueckasn | 3o5, 55 | 393,94 (538422 | 522223 | 166225 | 15423 | 12748= | 111,34=
MAaKpPOJOHTHAasI 1,32 1,23
Bpaxurnarnieckasn 346+£23 | 31,3+2,4 | 463+£2.2 | 43,8+2.7 | 13,6+24 | 12,8+24 103,57+ 98,7+ 1,25
MHUKPOJXOHTHAsA 1,43
HONHXOTHATHNCCKAR | 35 ¢\ 5 | 317206 | 42824 | 408223 | 186425 | 168426 | 1004+ | 10233
HOPMOJIOHTHAsS 0,87 0,91
HLOTHXOTHATHNCCKAR | 3¢ o\ 5 4 | 354204 | 466222 | 437428 | 198227 | 174429 | 12676% | 11093+
MAaKpOJAOHTHAs 1,32 1,55
Mlosmxornaruieckan | 5y 3 53 | 307,95 412422 | 402423 | 187425 | 154426 | 10338 99,63
MHUKPOJIOHTHAsI 1,33 +1,13

B pesynbrare npoBeieHHOTO HCCIEA0BAHUS OIPEIEICHO, YTO
IIpH BCEX JICHTAJIBHBIX M YENIIOCTHBIX THIAX 3yOHBIX Ayr 6a3o-
BbIC JINHEITHBIC TI0KA3aTeIN U OJIOHTOMETPHYECKUE MapaMeTpbl
3yOHBIX JIyT Ha BEPXHEH YeIIIOCTH KOPPEIHPYIOT C aHAJIOTUUHbI-
MM TapaMeTpaMy Ha HIKHEH 4esrocTH (tabmuna 2).

Hlupuna 3yOHOW Ayrn Ha BEpXHEW YEIIOCTH MEXIY MO-
JApaMH U OpeMossipaMu Oblia OOJIbIe, YeM Ha HIDKHEH
YeIIOCTH MPH BceX THmax 3yOHbIx ayr. Haubosnee mmpokue
3yOHBIE T OTMEYAJINCh Y PECIOHJCHTOB ¢ OpaxurHaTuen
¥ npy OpaxUrHaTHYeCcKOM MaKpOJOHTHOM THIIE: Ha BEpXHEH
3yOHO# ayre mapameTpsl cocTaBuin 53,8422 MM, Ha HUX-
Heii 3yOHol nyre — 52,2+2,3 mm. Hanmensmast mpuna 3y0-
HBIX YT 00CHX YeIrCTel HaOMomanach y pecroHICHTOB C
JIOJMXOTHATHYECKUM TuUIoM. HeszaBucuMo oT Tma 3yOHBIX
JIyT, OTHOIICHHUE IIMPUHBI BEPXHEH 3yOHOH Iyru B o0nacTH
MOJISIPOB K aHAJIOIMYHBIM I1apaMeTpaM HUXKHEH 3yOHO# nyru
cocrasuio 1,02+0,05.

Pesynbrarsl MccieoBaHUs JUIMHBI TIEPEAHero otaena 3yo-
HBIX YT CBHUJIETEIILCTBYIOT, YTO OCHOBHBIC JIMHEIHBIC MapamMe-
TPBI JIMLIA U OJJOHTOMETPUYESCKHE MI0Ka3aTenn 00euX 4eIocTeil
KOPPEJIUPYIOT MEXKAy COOOM, TaHHAs KOPPEJSILHs COCTaBISIET
1,23+0,05.

Koppensius cyMMbl ME3HO-JUCTaIbHBIX pa3MepoB 14 3y6oB
BEPXHEH YeNIIOCTH U CyMMBbl ME3UO-AUCTAIBHBIX pa3Mepos 14
3y0OB HIDKHEH yenmocTr coctasuia 1,1540,05.

Bricokne MOIOKUTEIbHBIC 3HAUCHUST KO QHUIIHCHTA KOppe-
JSIIMK CBUJCTENILCTBYIOT O B3aHMOCBSI3H OJJOHTOMETPUUYECKHX
napamMeTpoB 00CHX YENIOCTeH APYr C JAPYroM. YBEIHYCHHE
pa3MepoB Ha BEPXHEH YEIIOCTH CIIOCOOCTBYET YBEIMUYCHHIO
AQHAJIOTMYHbBIX II0Ka3aTeJeld HUKHEH 4eloCTH, O 4eM CBUie-
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TEJILCTBYET IMOJOXKHUTEIbHBIN KOA(DOHUIUEHT CTaTHCTHUECKOIO
napamerpudeckoro kpurepust CTbIOICHTA.

3akJIroueHue.

1. Pe3ynbraThl ncciaenoBaHusi OMOMETPUUSCKHX ITOKa3aTelei
TUIICOBBIX MOJEJICH YeNIOCTell Y PEeCHOHICHTOB C aHOMAIHMSIMHU
OKKJIFO3UM B CMEHHOM IPUKYCE U PA3IMYHBIMU YEIFOCTHBIMHU,
JICHTAJBHBIMHM TUIIAMH JIHLA U 3yOHBIX YT MO3BOJMIN OIIpe-
JIEJIUTh COOTHOLLICHUE ITapaMeTpoB 3yOHbIX Ayr uentocTell. He-
3aBUCHUMO OT THIIA 3yOHBIX YT, OTHOLICHHE IIMPHHBI BEPXHEH
3yOHOM Ayrd B 00JIaCTH MOJISIPOB K @HAJIOTMYHBIM IapamMeTpam
HIDKHEH yenmroctu coctaBmiio 1,02+0,05.

2. Pe3ynbrarhl HCCACIOBAHKS [UTHHBI IEPEIHETO OTACHA 3y0-
HBIX JyT CBH/JCTEIbCTBYIOT, YTO OCHOBHBIC Lie(haroMeTpuye-
CKHE BEIMYMHBI JIMLA U OJOHTOMETPUYECKHE MapameTpsl obe-
UX YEIIOCTeH KOPPEeTUPYIOT MEXy cO0O0il, JaHHasi KOPPEeISLHs
cocraBuia 1,23+0,05. Koppensiust BenauHbl CyMMbl 14 3y00B
BEpXHEH YeNIIOCTH U CyMMbI 14 3y00B HM)KHEH YeIIoCTH CoCTa-
Buia 1,15+0,05.

3. AHanu3 pe3ynabTatoB LedaroMeTpUYEeCKUX BEIUYUH H
OJIOHTOMETPUUECKHUX I1apaMeTPOB y PECIIOHACHTOB C aHOMa-
JIUSMH OKKITIO3MM B CMEHHOM IIPHKYCE BBISIBUI B3aHMOCBSI3b
MEXJly pa3MepaMu 3yOHBIX IyT BEpPXHEH M HM)KHEH 4eltocTeil.
PaccuntanHass Koppessiuust sIBJISETCs BBICOKOMH(OPMATHBHBIM
JIMarHOCTUYECKUM TTOKa3aTelIeM.

4. OnpeneneHne JaHHBIX TAPAMETPOB MOXKET OBITh UCIIOJNb-
30BaHO JUIS XapaKTEePUCTHKNA AHOMAJIMH OKKIIO3UH B IEPUOJ
CMEHBI 3y0OB, BBIYHCIICHUSI COBMECTHUMOCTH OCHOBHBIX pa3Me-
POB 3yOHBIX JYI BEpXHEW W HUIKHEW YENIOCTEeH, ISl IPOTHO3MU-
poBanust GOPMBI U pa3zMepoB 3yOHBIX YT IPH JICUCHUHN MAlUCH-
TOB C QaHOMAJIMSIMH CMEHHOM OKKJIIO3UH.
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SUMMARY

ANALYSIS OF THE SIZE OF THE CEPHALOMETRIC VALUES OF THE FACE
AND THE ODONTOMETRIC PARAMETERS OF THE JAWS DURING THE PERIOD
OF OCCLUSION CHANGE OF THE DENTAL ROWS

Vakushina E., Khadzhaeva P., Grigorenko M., Grigorenko P., Carton E., Zaretskaya E.

Federal State Budgetary Educational Institution of the Higher Education Stavropol State Medical University of the Ministry
of Healthcare of the Russian Federation, Department of Prosthetic Dentistry; Department of Organization of Dental Care,
Management and Prevention of Dental Diseases; Federal State Budgetary Educational Institution of the Higher Education

«A.1 Yevdokimov Moscow State University of Medicine and Dentistry» of the Ministry of Healthcare of the Russian Federation,
Department of Orthodontics, Department of Prosthetics Technologies in Dentistry, Russia

115 respondents aged 7-11 with occlusive pathology were
examined anthropometrically and biometrically. The sizes of
the craniofacial complex were studied using the parameters of
the width and diagonal of the face. The jaw indices of the face
were calculated. The mesio-distal, vestibulo-oral and vertical
dimensions of the crowns of primary and permanent teeth
were measured. The widths and lengths of dental arches during
the period of tooth change were determined by the method of
Pont and Korkhaus. Diagnosed mesognathic, dolichognathic
and brachygnathic face types with normodont, macrodont and
microdontic variants of dental arches. Regardless of the type of
dental arches, the ratio of the width of the upper dental arch
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in the molar region to the similar parameters of the lower one
was determined and is 1.02+0.05. The results of the study of the
length of the anterior part of the dental arches also indicate that
the odontometric indicators are commensurate with each other
and this correlation is equal to 1.2340.05. The correlation of the
value of the sum of 14 upper teeth to the sum of 14 lower teeth
is 1.15+0.05. The data obtained are used to predict the results of
orthodontic treatment.

Keywords: cephalometry, odontometry, jaw type of face,

dental type of dental arch, facial part of the skull, period of tooth
change..
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AHAJIN3 COPASMEPHOCTHU HE®AJIOMETPUYECKUX BEJIMYUH JIMLIA
M OJIOHTOMETPAYECKHUX MAPAMETPOB UEJIIOCTEM B IIEPHOJ CMEHHOM OKKJIFO3UH 3YBHBIX PSIIOB

Bakymuna E.A., Xagxkaesa ILI., I'puropenxo M.IL., I'puropenxo I1.A., Kapron E.A., 3apeuxas J.I.
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Kageopa mexnonocuti npomesuposanus 6 cmomamonozuu, Poccus

AHTpOIIOMETPHYECKN B OMOMeTpHIeCcKH o0ciIeoBanbl 115
pecnoHIeHTOB B Bo3pacte 7-11 JeT ¢ OKKII03MOHHON maro-
jgorueil. M3ydeHbl BeIUYMHBI YEPEIIHO-IUIEBOIrO KOMILIEKCA
C UCIOJb30BaHUEM IIapaMETPOB IIUPHUHBI U JUAarOHAIH JIMLA.
BbrunciieHbl 4earOCTHBIC UHJICKCH! nuna. M3mepens me3uo-
JUCTaNbHBIC, BECTHOYIO0-OpaJIbHBIE U BEPTHKAIBHBIC pa3Me-
PBI KOPOHOK MOJIOYHBIX M ITOCTOSHHBIX 3y00B. OmnpenencHb
MIMPUHA U JIMHA 3yOHBIX YT B MIEPHUOJ CMEHBI 3y0O0B 110 Me-
tony Pont m Korkhaus. /luarHoctupoBaH Me30THATHYECKUH,
JIOJMXOTHATHYECKUI M OpaxUTrHATHYECKUIT THIIBI JINIIA C HOP-
MOJIOHTHBIM, MaKPOJOHTHBIM U MUKPOJOHTHBIM BapUaHTAMH

3yOHBIX nyT. He3aBucuMo OoT Thma 3yOHBIX JyT OIPEJEICHO
OTHOIICHNE IIUPUHBI BepXHEH 3yOHOH Tyru B 001aCTH MOJIS-
POB K aHAJIOIMYHBIM IIapaMeTpaM HUXKHEH, YTO COCTaBIISAET
1,02+0,05.

PesynbTars! Hcciie10BaHUs AITHHBI IEPEHETO OTAENA 3yOHBIX
Iyr' CBUJIETEIBCTBYIOT O COPa3MEPHOCTH OJOHTOMETPUYECKHUX
Tokaszarenedl MexJay coOOH, MaHHas KOPPENSIHs COCTaBHIIA
1,23+0,05, xoppernsinust BEIHIUHBI CyMMBI 14 BepXHHX 3yOO0B
k cymme 14 HmkHEX 3y00B - 1,15+0,05. [TonydenHsle 1aHHbIC
KCIIO0JIb30BAHBI AJIS IPOTHO3UPOBAHUS PE3YIbTaTOB OPTOJOHTU-
YECKOIO JICUCHHUSL.
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ANALYSIS OF CAUSATIVE FACTORS OF RECURRENT BRONCHIAL
OBSTRUCTION SYNDROME IN YOUNG CHILDREN

L5 Matsyura O., *Besh L., 2Zubchenko S., 3Zaremba N., “Slaba O.

Danylo Halytsky Lviv National Medical University, ' Department of Pediatrics Ne2, *Department of Clinical Immunology
and Allergology, *Department of Social Medicine, Economics and Organization of Health Care,
‘Department of Internal Medicine Ne2, *Communal Nonprofit Enterprise “City Children’s Clinical Hospital of Lviv”, Ukraine

Currently, there is the tendency in the world to increase in the
number of miscarriages, increase in the number of premature
babies; thus, the issue of providing complete medical aid to such
children is topical [4]. Newborns that for different reasons re-
quired prolonged respiratory maintenance — artificial ventilation
(AV), spontaneous breathing with continuous positive airway
pressure (SBCPAP), oxygen therapy, are more frequently sur-
viving nowadays. Simultaneously, increased number of compli-
cations is observed on the background of positive clinical effects
of administering certain component of intensive therapy [1,5].

Bronchopulmonary obstruction is one of the most severe
complications of the syndrome of respiratory disorders, AV with
high concentrations of oxygen in premature children [3]. A topi-
cal issue is the search for the factors, which cause appearance
of recurrent bronchial obstruction syndrome, since knowledge
of causes is an important component and background for pro-
phylaxis [2].

The aim of the work was to conduct analysis of factors caus-
ing appearance of recurrent bronchial obstruction syndrome.

Material and methods. Analysis of 485 case histories of chil-
dren, who were treated in Communal Nonprofit Enterprise “City
Children’s Clinical Hospital of Lviv”, was conducted. Anam-
nestic data were recorded in a specially designed questionnaire.

For further study of children’s health under 3 years of age, 420
questionnaires were sent, which enabled to obtain information
from parents. Thus, 231 questionnaires were studied thoroughly.

Ethical Committee or Institutional Animal Care and Use
Committee Approval: Danylo Halytsky Lviv National Medical
University 20/12/2010 Ne 10; Nonprofit Communal Enterprise
“City Children’s Clinical Hospital of Lviv”’; 16.Nov.2018 Ne 6.

Results and discussion. We analyzed the role of 77 fac-
tors, calculating coefficients of correlation with the formation
of recurrent bronchial obstruction syndrome for each of them.
Conducted statistical analysis enables to isolate 24 signs among
these factors, which significantly correlated with the formation
of recurrent BOS in young children, in particular:

- Respiratory therapy in neonatal period (A);

- Respiratory disorders in neonatal period (B);

- Gestational age < 36 weeks (C);

- Weight at birth <1500 g (D);

- Unfavorable ecology of living conditions (E);

- Threatened termination of a particular pregnancy (in I half) (F);

- Severe gestosis (in II half) (G);

- Cesarean section (H);

- Prolonged period without amniotic fluid (I);

- Allergy in a child (J);

- Bronchial asthma in parents (K);

- Allergy in a mother (L);

- Nonspecific lung diseases in relatives (M);

- Mother’s smoking during pregnancy (N);

- Passive smoking (O);

- Early artificial feeding (P);

- Administration of surfactant (Q);

- Frequent acute respiratory infections (R);

- Apgar score at 5 minute (S);
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- Conduction of antibacterial therapy for a mother during
pregnancy (T);

- Conduction of histogenous maintaining therapy (U);

- Pathological course of pregnancy and delivery (V);

- Extragenital pathology in a mother (W);

- Inflammatory diseases in a mother during pregnancy (X).

For each of the aforementioned factors, coefficients of cor-
relation with the development of recurrent bronchial obstruction
syndrome were calculated and are presented in Table 1.

Fig. 1 presents dependence between gestational age, total pe-
riod of respiratory therapy and probability of development of
recurrent bronchial obstruction syndrome.

This figure presents that the highest risk of recurrent bronchial
obstruction syndrome development in children born before 29
gestational week with simultaneous combination of prolonged
(over 700 hours) total period of respiratory therapy.

Presence of respiratory therapy significantly determines the
risk of appearance of recurrent bronchial obstruction syndrome
in children, who did not undergo respiratory therapy, thus, the
risk of appearance of such pathology is commonly low. Simulta-
neously with the increase in duration of respiratory therapy, the
risk increases, however, further it also depends on gestational
age. Analyzed data indicate that the lowest risk exists in the
group of children who were over 36 weeks and did not undergo
respiratory therapy. Simultaneously with the increase in gesta-
tional age, the risk of appearance of this disease decreases.

The results of our investigations enable to state that the devel-
opment of bronchial obstruction syndrome in children could be
prevented, having distinct criteria for calculation of this pathol-
ogy development.

Literature data on prognosis of recurrent bronchial obstruc-
tion syndrome in children, who suffered respiratory disorders in
neonatal period, are single and usually restricted to a record of
certain unfavorable factors, which cause the development of this
pathology [2, 6]. There are some papers dedicated to calcula-
tion of risk factors of recurrent bronchial obstruction syndrome
in young children, however, we did not find the works, which
would allow conduction of individual analysis of risk factors of
the disease development in the children with respiratory disor-
ders in neonatal period.

Based on the aforementioned facts, there is the need in elabo-
ration of the method of individual calculation of the risk of re-
current bronchial obstruction syndrome development in young
children, who had respiratory disorders in neonatal period [6].

To compile a mathematical model of bronchial obstruction
syndrome development in young children with respiratory dis-
orders in neonatal period, a logistic regression method was ap-
plied. Logistic regression analysis enables to build a mathemati-
cal model for prognosis of events probability based on present
data (independent signs). A dependent sign of Y, as opposite to
linear multiple regression, is not the value P, but its logit trans-
formation. Logit transformation enables, instead of P values de-
termined at interval [0; 1], to transform to interval [-o0; +o0].
Thus, the sensitivity of this function to changes in combinations
of different prognostic signs increases.

59



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Table 1. Correlative connection of some factors with the development
of recurrent bronchial obstruction syndrome in young children

Factor R P
Respiratory therapy in neonatal period A 0.53 <0.01
Respiratory disorders in neonatal period B 0.28 <0.01
Gestational age < 36 weeks C 0.28 <0.01
Weight at birth <1500 D 0.23 <0.01
Unfavorable ecology of living conditions E 0.37 <0.01
Threatened termination of the pregnancy (in II half) F 0.21 <0.01
Severe gestosis (in II half') G 0.37 <0.01
Cesarean section H 0.28 <0.01
Prolonged period without amniotic fluid 1 0.36 <0.01
Child’s allergy J 0.32 <0.01
BA in parents K 0.46 <0.01
Mother’s allergy L 0.36 <0.01
Non-specific diseases of lungs in relatives M 0.14 <0.05
Mother’s smoking during pregnancy N 0.48 <0.01
Passive smoking (0] 0.30 <0.01
Early artificial feeding P 0.44 <0.01
Administration of surfactant Q -0.16 <0.05
Frequent acute respiratory infections in a child R 0.44 <0.01
Apgar score at 5 min < 6 points S 0.39 <0.01
Conduction of antibacterial therapy T 0.15 <0.01
Conduction of histogenous maintaining therapy U 0.22 <0.01
Pathological course of pregnancy and delivery v 0.41 <0.01
Extragenital pathology in a mother w 0.33 <0.01
Inflammatory diseases in a mother during pregnancy X 0.22 <0.01

Fig. 1. Dependence between gestational age, total period of respiratory therapy
in neonatal period and probability of development of bronchial obstruction diseases
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Table 2. Assessment results of investigations by logistic regression method

N Factors Regression coefficient (B)
Constant B -5.211
1 A Respiratory therapy in neonatal period 0.11
2 C Gestational age < 36 weeks 1.592
3 N Mother’s smoking during pregnancy 2.052
4 Q Introduction of surfactant -1.705
5 S Apgar score at 5 min < 6 point 0.912

Table 3. Probability of appearance of recurrent bronchial obstruction syndrome in young children

B, B, B, B, B,
Respiratory therapy Gestational age Mot'her’s smoking | Administration of Apgar score. ats P
<36 weeks during pregnancy surfactant min < 6 points
A C N Q S
1 2 3 4 5 6
0 0 0 0 0 0.005427
0 0 0 0 1 0.013400
0 0 0 1 0 0.000991
0 0 0 1 1 0.002463
0 0 1 0 0 0.040738
0 0 1 0 1 0.095609
0 0 1 1 0 0.007660
0 0 1 1 1 0.018854
0 1 0 0 0 0.026110
0 1 0 0 1 0.062562
0 1 0 1 0 0.004850
0 1 0 1 1 0.011986
0 1 1 0 0 0.172645
0 1 1 0 1 0.341864
0 1 1 1 0 0.036544
0 1 1 1 1 0.086274
1 0 0 0 0 0.006054
1 0 0 0 1 0.014935
1 0 0 1 0 0.001106
1 0 0 1 1 0.002748
1 0 1 0 0 0.045261
1 0 1 0 1 0.105552
1 0 1 1 0 0.008544
1 0 1 1 1 0.021000
1 1 0 0 0 0.029057
1 1 0 0 1 0.069332
1 1 0 1 0 0.005410
1 1 0 1 1 0.013361
1 1 1 0 0 0.188927
1 1 1 0 1 0.367025
1 1 1 1 0 0.040621
1 1 1 1 1 0.095350
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This method allows detecting dependence of the sign inves-
tigated (formation of recurrent bronchial obstruction syndrome)
simultaneously on several other signs and making appropriate
prognosis [7].

The methods of such profound modern statistical analysis en-
abled us to choose, among a complex of interconnected factors,
that influence the formation of recurrent bronchial obstructive
syndrome in children, five signs, which had the highest statisti-
cally reliable influence, namely, increased the risk: respiratory
therapy in neonatal period (A), gestational age < 36 weeks (C);
mother’s smoking during pregnancy (N); Apgar score at 5 min
< 6 points (S), and decreased the risk — administration of surfac-
tant (Q). These factors were included in prognostic mathemati-
cal model. Results of analysis using logistic regression method
are presented in Table 2.

Probability (p) of calculated coefficients constitutes 0.00001.

Probability of development of recurrent bronchial obstruction
syndrome depending on chosen factors has been calculated by
formula 1:

P=ey/(1+eY) (1),
where € =2,71828.... — basis of natural logarithms,
Y — value calculated by formula 2:

Y=B+BX +BX,+...6X,(2),
where B, — constant,
B, — coefficient in each factor,
X, — value of factors.

Having put the results in formula, we received Y value for
prognosis of bronchial obstruction syndrome development:
Y =-5211+0.11%4 + 1.592*C + 2.052*N- 1.705*Q +
0.912*S (3)

The oretically p can assume value from 0 (impossible event)
to 1 (event always occurs).

For convenience of practical use of the obtained results, prob-
abilities of appearance of recurrent bronchial obstruction syn-
drome in young children depending on various combinations
of risk factors were calculated and presented in table (Table 3).
Every practical doctor can use such tables for individual calcu-
lation of the risk of recurrent bronchial obstruction syndrome
development in young children.

As an illustrative example, we present the data of our moni-
toring. Girl A., 9 months of age, was born in I pregnancy, I deliv-
ery at gestational period 32 weeks (C=1) with body weight 1860
g. The course of pregnancy was without peculiarities. Amniotic
membranes ruptured prematurely, period without amniotic fluid
lasted 6 hours. Delivery was via natural birth canal. Assessment
by Apgar score at the 1* and 5" minutes was 6 and 7 points,
respectively (S=0). In 4 hours after birth, respiratory disorders
were observed in the girl and respiratory distress syndrome was
diagnosed. Due to intensification of respiratory disorders, the
child was intubated and artificial ventilation was commenced
(A=1). In 12 hours, the girl was transported from maternity unit
to intensive care unit for neonates for further treatment. The pa-
tient was not administered surfactant into the trachea (Q = 0).
Total period of respiratory therapy constituted 180 hours (artifi-
cial respiration — 18 hours, spontaneous breathing with continu-
ous positive airway pressure — 148 hours, oxygen therapy — 14
hours). From the 3™ day of life, the child was on breastfeeding.
Family anamnesis was not burdened. The family was complete,
living conditions — satisfactory. During pregnancy the mother
smoked 1-2 cigarettes a day (N=1).
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Thus, conducted investigations enabled not only to detect
the factors, which influence the development of bronchial ob-
struction syndrome in children, but also to suggest mathematical
model of individual calculation of risk factors in this pathology.
Data of conduction of mathematical analysis can be used for
elaboration of a complex of rehabilitation measures concerning
the development of recurrent bronchial obstruction syndrome in
children, who suffered respiratory disorders in neonatal period.

Conclusions. 1. The presence of respiratory therapy in anam-
nesis, especially artificial ventilation significantly indicates the
risk of recurrent bronchial obstruction syndrome development.
2. The highest risk of recurrent bronchial obstruction syndrome
development exists in children born before 29 gestational week
with simultaneous combination of prolonged (over 700 hours)
total period of respiratory therapy.

3. The method of individual calculation of the risk of recurrent
bronchial obstruction syndrome development in young children,
who suffered respiratory disorders in neonatal period, has practi-
cal importance and can be used in everyday clinical practice.
Acknowledgments: We are grateful to the children and their
parents for participating in the study.
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SUMMARY

ANALYSIS OF CAUSATIVE FACTORS OF RECURRENT
BRONCHIAL OBSTRUCTION SYNDROME IN YOUNG
CHILDREN
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Nowadays, newborns that required prolonged respiratory
maintenance for different reasons are more often surviving. In-
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crease in the number of complications is observed on the back-
ground of positive clinical effects of certain component of inten-
sive therapy. Search for the factors, which provoke appearance
of recurrent bronchial obstruction syndrome, is an important
component and basis of prophylaxis.

The aim of our research was to conduct analysis of factors
that provoke the development of recurrent bronchial obstruction
syndrome.

To build mathematical model of bronchial obstruction devel-
opment in young children with respiratory disorders in neonatal
period, the method of logistic regression was used.

The results of conducted analysis enabled to detect that the
presence of respiratory therapy significantly determines the risk
of appearance of recurrent bronchial obstruction syndrome and
suggest mathematical model of individual calculation of risk
factors in this pathology. Data of conduction of mathematical
analysis can be used for elaboration of a complex of rehabilita-
tion measures concerning the development of recurrent bron-
chial obstruction syndrome in children, who suffered respira-
tory disorders in neonatal period. The highest risk of recurrent
bronchial obstruction syndrome development in children born
before 29 gestational week with simultaneous combination of
prolonged (over 700 hours) total period of respiratory therapy.

Elaborated method of individual calculation of the risk of re-
current bronchial obstruction syndrome development in young
children, who experienced respiratory disorders in neonatal pe-
riod, has practical significance and can be applied in everyday
clinical practice.

Keywords: bronchial obstruction syndrome, respiratory dis-
orders, neonatal period, young children, prognosis, risk of the
disease development.
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opa enympenneti meouyunvl Ne2; SKHII “I'opoockas demckas
KauHudeckas oonvuuya 2opooa Jlveosa”; Ykpauna

Llens uccnenoBanus - aHanu3 (HaKTopoB pHCKa, 0OYCIIOBIH-
BAIOIIMX BO3HMKHOBEHHE PELUIMUBUPYIOIIEr0 OPOHX000CTPYK-
THUBHOTO CUHJIPOMA Y JAETeH.

IMpoBenen ananu3 485 ucropuit Goyie3HH AeTei, JEUUB-
muxes B KOO «l'opoackast aeTckast KiaiuHu4eckas 00JbHULIA
r. JIbBoBa». AHaMHECTUYECKHE JAQHHBIC 3aIIMCBhIBAJINCH B CIIC-
MaJbHO pa3paboTaHHyo aHKeTy. [lis majnbHEWIIero usyde-
HUS 370pOBbs JeTeil B Bo3pacTe 0 3 JeT ObLIO OTHPaBICHO
420 aHkeT, Ui NOJXy4eHUs: HHQOPMALMU OT POAMTENCH, U3-
yueHa 231 aHkera.

JIyis MOCTpOCHUST MaTeMaTHUYCCKOW MOJICIH Pa3BUTHS OPOH-
XHAJIBHOH 00CTPYKIUH y JeTeil paHHEro BO3PacTa C JIbIXaTellb-
HBIMH paCCTpOﬁCTBaMM B HEOHATAJIbHOM INEPpHUOAEC NPUMEHEH
METO/1 JIOTHCTUYECKON PErpecCcuH.

Pe3ynbTarsl IPOBEICHHOTO aHAJIN3a MO3BOJIMIN YCTAHOBUTD,
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YTO HAJIMYKME PECIHMPATOPHON TEpalHu CYIIECTBEHHO OIpelie-
JSIET PUCK TOSBICHUS PELUANBHPYIOLIETO OPOHX000CTPYTHB-
HOTO CHHAPOMA U MPEJIOKUTH MaTeMaTHYECKYI0 MOJENIb HH-
JMBHIyaIbHOIO pacuyeTra (akTOPOB PUCKA IIPH ITOM MATOJIIOTHH.
JlaHHbIe MaTEMaTHYECKOTO aHAJIHN3a MOTYT OBbITh UCIIOIE30BAHBI
JUIs pa3paboTKH KOMIUIEKCA PeabMITUTAIlMOHHBIX MEPOIIPUSITHI
P Pa3BUTHH CHHAPOMA PELMAMBUPYIOLIEH OPOHXHATBHOMN 00-
CTPYKLMHU y JIeTeH, NePEHECIINX PeCUpaTopHble 3a00IeBaHus
B HEOHATaJbHOM Iepuoje. Haubonee BbICOKUI pUCK pa3BUTHA
CHUH/IpOMA PELMIUBUPYIOIICH OpOHXHATBHOH OOCTPYKIUU Ha-
OuroiaeTcs y ieTei, poXKACHHBIX 10 29 recTalMoOHHON HElemH,
IPU OIHOBPEMEHHOM COYETaHUU JuinTenbHoro (0oxee 700 ya-
COB) 00LIEr0 NMeproa PECIUPaTOPHON Teparuu.

Pa3paborannplii croco® HHIMBUAYaJbHOIO pacueTa pH-
CKa pa3BUTHs PEUUAMBHUPYIOIIEIO OPOHXOOOCTPYKTHBHOTO
CUHApPOMA y JeTeH paHHEro BO3pacTa ¢ pacCTPOHCTBAMU Ibl-
XaHUsl B HEOHATAJIILHOM MEPUOJIC UMEEeT HMPAKTHYECKOe 3Ha-
YEHHE W MOXKET OBITh UCIIOJIb30BAH B MMOBCEIHEBHON KIIMHH-
YeCKOW MpaKTHKE.

@9boydy
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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AJITOPUTM ITPOTHO3UPOBAHUSI TPONOJIKUTEJIBHOCTHU JIEHEHUS
BPOXIAEHHOU THEBMOHMUU Y NPEKAEBPEMEHHO POXKXKIAEHHBIX TETEU

Kiaumenko T.M., CopokoJar FO.B., Cepauesa E.A.

Xapb;coecmﬂ Meduuuﬁcm}z akademusi NOCAeOUNIOMHO20 06pa306L1H1/l}Z, YKpauHa

OpuuM U3 HauboJiee pacrnpoCTPaHEHHBIX 3a00JIeBaHUN HMH-
(eKIMOHHOM MATOJIOTHH Yy IJI0Ja U HOBOPOXK/IACHHBIX SIBIISIETCS
BpoxaeHHas nHeBMoHus (BII), kmmnuueckas manudecranus
KOTOpPOW HAYMHAETCSl ¢ MEepPBbIX 4acoB xu3Hu [3,4,6,10]. Bei-
cokuii yaenbHbIi Bec BII B 3a0omeBaeMOCTH, JIETAIBHOCTH U
MHBAJIUIHOCTH TPEXKICBPEMEHHO POXKACHHBIX JeTell 00yciiaB-
JIMBAET yCOBEPILCHCTBOBAHUE ITOJX0I0B K MCHEPKMEHTY ITyTeM
IIOMCKAa HOBBIX MapKepOB paHHEW IMAarHOCTUKHU, aJTOPUTMOB
BEJICHUS U IIPOTHO3a MPOJOKUTEIBHOCTH JICUCHHS IIPEXKIEB-
PEMEHHO pOXIEHHBIX MiajeHueB [2,5,7,8,11]. Pannee mpo-
THO3UPOBAHUE TPOJOIIKUTEIBHOCTH TeUeHHsI 3a001eBaeMOCTH
MOXKET YJIYYIIUTh BEJCHUE NPEXKIEBPEMEHHO POXKICHHBIX Jie-
Tell ¢ BPOXKACHHOH NMHEBMOHHUEH, NpeayNnpeauTh pa3BUTHE OC-
JIO)KHEHUH 3a00JIeBaHMsI U B IOCIEAYIOIEM ONTHMHU3UPOBATH
UX KaTaMHECTHYeCcKoe HabmoneHue [2,9,12].

Lenbio uccnenoBaHus SBUIOCH YCOBEPIIEHCTBOBATb IOA-
XOIbl K BEICHUIO MNPEXKICBPEMEHHO POAMBIIUXCS HOBOPOX-
JICHHBIX C BPOXKIACHHOHM IMHEBMOHMEH HAa OCHOBAaHMM aHAJIM3a
KJIMHUKO-aHAMHECTHYECKUX U HapakIMHUYECKUX KPUTEPUEB U
pa3paboTaTh aarOpUTMBbI NPOrHO3UPOBAHUS IIPOJOIKHTEIBHO-
CTH JIeueHHs 3a00JIeBaHuUs IS IPEAOTBPALLCHUS Pa3BUTHS He-
0JIaroNpPUsITHBIX TTOCIEICTBHH.

Marepuan 1 MeToAbl. MyJIbTUITAIIHBII aJITOPUTM HCCIIEIO0-
BaHMUs BKJIIOYAJI aHAJIN3 KJIMHUKO-aHAMHECTHYECKHUX U apaKJIu-
HU4Yeckux kpurepuen BII, olleHKY ¥ CpaBHUTENIBHYIO XapaKTe-
PHUCTHKY MUKPOOHOTO Mei3axa MaTtepel U uX HOBOPOMKICHHBIX
JieTeil u pa3paboTKy allrOpUTMOB IIPOTHO3UPOBAHUSI TIPOJIOIIKH-
TEJIBHOCTH JIeUeHHs 3a00JI€BaHMS C LEJIBIO MPELOTBPALICHUS
pa3BuTUs HeOnaronpusaTHeIX nocienctsuili BII y mpexaespe-
MEHHO POKICHHBIX JACTEH.

IIpoananusupoBano 36 ciydyaeB 3a00JICBaHUS MPEKACBPE-
MEHHO POIUBILUXCS AETEH C OCHOBHBIM IUArHO30M «BPOXK-
JICHHAs! THEBMOHUS», HAXOJUBIIMXCS HA JICUEHUU B OTJCICHUU
MHTEHCUBHON Tepanuu HEeJOHOLIEHHBIX HOBOpoxIeHHBIX KHII
«l'opozckoit nepuHaranbHbiil neHTp» XI'C. Kputepun Briroue-
HYSL: HEZOHOIICHHbBIC HOBOPOXKAECHHBIE CO CPOKOM IeCTallM OT
29 no 36 Hezmenb ¢ ocHOBHBIM auarHo3oMm BII. Kpurepuu uc-
KJIFOYCHUS: TIPEKIAEBPEMEHHO POKACHHBIE ICTU C BPOXKICHHBIMU
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IOpOKaMHM pa3BUTHA, 3a00JI€BaHUSIMU OpraHoOB JAbIXaHUs Hel/IH(beK—
LIMOHHOM 3THOJOTHEH M CHHAPOMOM aclupanuu MekoHus. [l
CpaBHCHM:, BCEC NETHU 6])1.1'[1/[ pacupeacieHbl Ha ABE aJIbTCPHATUB-
Hble rpynnsl. [lepBas rpynmna Bkiroyana 12 HeZJOHOLIEHHBIX HOBO-
POXKICHHBIX C JUIUTENbHOCTBIO siedeHus: BIT menee 15 gueit. Bo
BTOPYIO IPYIIITY COCTaBUIN 24 peOCHKA C ITUTEIBHOCTHIO JICUCHHSI
BII 15 nneit u 6onee.

Bcem aetu ¢ BIT o0cienoBansl U MOMydaliy JICUCHHE COINIACHO
JeiicTByroIMM npoTokonaM. [Ipu mpoBeneHnH oOLIero aHasmsa
KPOBH B 1-€ CYTKH KM3HU peOCHKa IPOBOMIICS IMOJCYET KOJH-
yecTBa TpoMOOIUTOB, onpenenerne C-peaxruBaoro oenka (CPB)
TMPOM3BOAWJIOCH KOJIMYCCTBEHHBIM METOAOM Ha 6I/IOXPIMI/I‘leCKOM
anamsarope buo Sistem-15 peakruBom C-Reactive protein (CRP)
(Mcniannst) He panee 4eM yepe3 12 4acoB ocie poxaeHus; 6aK-
TEPUOJIOTMYECKOE HCCIICIOBAaHIE Ma3Ka U3 THIIMYHBIX JIOKYCOB C
OHpeACICHUEM YYBCTBUTEIIbHOCTH K aHTI/I6I/IOTI/lKaM IIPOBOAUIIOCH
B l-e CyTKH >KM3HU NP NOCTYIUIEHUH B OTIEJICHUE UHTEHCHUBHOM
Tepanuy 10 Hayayla aHTubaxkrepuanbHoi Tepanuu. Y3U ¢ nome-
poMeTpuel KpOBOTOKA COCYZIOB TOJIOBHOI'O MO3ra M Cep/La, opra-
HOB OpIOIIHOM MOJOCTH NMPOBOAMINCH CTAlIMOHAPHBIM U MOpPTa-
TUBHBIM araparamu Siemens G — 40, P — 4 — 8 MI'w, ['epmanus u
Logic — Book XP, P —4 — 8 MI'u, CILIA. Pentrenorpadus opranos
IPYIHOI KJIETKH HPOBOJMIIACH C TIOMOIIBIO0 PEHTICHOBCKOH yCTa-
HOBKH TOProeoit Mapku GMM c¢ nudpoBbIM peodpazoBareiemM B
nepBble 48 yacoB JKU3HHU peOeHKa, B IMHAMUKe jedeHus Ha 10—12
CYTKH JXM3HHU U, TIPU HEOOXOIMUMOCTH, B OoJiee MO3IHHE CPOKU.
bakreprosornueckoe KccieoBaHie OHOIOIHYECKHX CPEl Mpo-
BOIMIIOCH B OakTepronornueckoi naboparopun KHIT «Topoxckoii
HIepUHATANIBHBIN LEHTP» [4].

[Mony4eHHbIe pe3ynbTaThl OBUTH CTATUCTHYCCKH 00pabOTaHbI
C WCIIONIb30BaHHEM yIIoBoro kputepusi dumepa, ¢ onpernene-
HHEM JIOBEPUTEIFHOTO HMHTEpBajia JUlsl KOO MOKAa3aTels.
Hpe}lI/IKTOpbl MPOAOJIKHUTEIBHOCTU JICYHECHUSA NPEKIACBPEMEHHO
pokaeHHBIX aeteit ¢ BII Obutn ompenencHbl ¢ MOMOIIBIO He-
OJJHOPOIHOM HocienoBaresibHOM npouenypsl Banbna—I enkuna
[1]. Knunuyeckue u mapakiIMmHAYECKHE IPU3HAKH Pa30HBaICh
Ha rpaganyu, 1Jisd KOTOPBIX OHNPEACIIAINCE IMPOTHOCTUYCCKUE
ko3 purmentsi (1K) u uadopmarusrocts ().
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Pesynbrarel M 00cy:knenne. Ha nepeom 3rare ucciaenoBaHus KIECBPEMEHHO POXICHHBIX JIETeH ¢ BPOKICHHON ITHCBMOHHEH.
ObLIIO POBEJICHO M3YUCHHE XapaKTepa BIMSHUS aHAMHECTHIECKIX OCOOCHHOCTH aKyIIEPCKOTO aHAMHE3a y HEJIOHOIICHHBIX JIeTeil ¢
U TapaKIMHUYECKUX (HaKTOPOB Ha JUTMTEIBHOCTH TEpaIuy Ipe- pasubiMK cpokamu stedenust BIT npezcrasnens! B Tadmue 1.

Tabruya 1. Xapaxmepucmura KiuHUKO-GHAMHECTIUYECKUX OAHHbIX 2DYRN CPAGHEHUS.

I'panamus I rpynna, n=12 II rpynna, n=24

IToxa3aresanb
noKa3areJisi P

Abc % Abc %
Cpok recta e <34 4 333 20 83,3 0,001
POK TECTALHH, HEACIT >35 8 66,7 4 16,7 0,001
<2000,0 0 0 10 41,7 0,000
Macca Tena, rpamMm 2001-2400 6 50 10 41,7 0,318
>2401 6 50 4 16,7 0,020
on MysKcKkoit 4 333 20 83,3 0,001
Kenckuit 8 66,7 4 16,7 0,001
YN —— EcrecTBennsie possl 10 83,3 11 45,8 0,011
/L ponopasp Kecapeso ceuenune 2 16,7 13 54,2 0,011
OrreHKa 1o mKaie <5 2 16,7 18 75,0 0,000
Amrap 1, 6amn >6 10 83,3 6 25,0 0,000
O1reHKa 10 mKajie <7 2 16,7 19 79,2 0,000
Arrap 5°, 6amn >8 10 83,3 5 20,8 0,000
Ja 1 8,3 20 83,3 0,000
UBJT Her 11 91,7 4 16,7 0,000
<4 1 8,3 8 333 0,034
CPAP, en >5 0 0 5 20,8 0,004
VYrpo3sa npepsiBa-Hus Ja 4 33,3 20 83,3 0,001
OepeMEHHOCTH Her 8 66,7 4 16,7 0,001
Ja 1 8,3 14 58,3 0,001
HIH Her 11 91,7 10 41,7 0,001
Ja 2 16,7 13 54,2 0,011
PIH Her 10 83,3 11 45,8 0,011
Ha 3 25,0 13 54,2 0,043
OB Her 9 75,0 11 45,8 0,043
MHOIO- 1K MATOBOM JHa 2 16,7 12 50,0 0,020
ore opoae Her 10 83,3 12 50,0 0,020
OPBMU nnu 6poHXHUT BO Jla 3 25,0 15 62,5 0,014
BpeMsi OepeMEHHOCTH Her 9 75,0 9 37,5 0,014
T'ecTanOHHBIN Jla 3 25,0 14 58,3 0,025
nuenoHeppuT Her 9 75,0 10 41,7 0,025
Beccummnromuas Jla 2 16,7 11 33,3 0,034
Oakrepuypust Her 10 83,3 13 66,7 0,034

UBJI — uckyccmeennas 6eHMUnAYUA 1€2KUX,
CPAP — genmunayus ¢ nOCMoAHHbIM NOJLONCUMENbHIM 0AGTEHUEM 8 ObIXAMENbHLIX HYMAX,
HIJH — ucmmuko-yepsuxaivras neoocmamounocms OIIH — pemo-niayenmapnas nedocmamounocmo,
ITHOB — npedicoespementoe uziumue 0koionioonsix 600, OPBHU — ocmpule pecnupamophule supycHoie uH@exyuu
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Jern, cocraBusine I rpymimy, IMenn J0CTOBEPHO MEHbIINIA
cpok recraiuu (p=0,001) u maccy Tena npu poxaeHuu. B rpymn-
max BBIPKEH MOJOBOU AUMOP(U3M C JOCTOBEPHBIM Mpeodiia-
JTaHUeM JIeTel JKEHCKOro 1oj1a B | rpymie, a My»CKoro 1ona — BO
II (p=0,001). etu I rpymmsl JOCTOBEPHO Hallle POXKIAIUCEH Yepe3
€CTECTBEHHbIE POIOBLIE Iy TH, a BO Il rpymme — ¢ momorpsio onepa-
1mn kecapea cedenust (p=0,01). HeoGxonumocTs mpoBeseHus pe-
CIIUPATOPHON TEparuK TAKKe JOCTOBEPHO yallle HaOIoaanach BO
I rpynmie. Jletu I rpynms! poxaanuck B Oonee cTabUIbHOM COCTO-
SIHUM, O Y€M CBHICTEIILCTBYET JIOCTOBEPHO 00JIee BBICOKAsI OLICHKA
no mkane Anrap Ha 1 u 5 munyrax »xwusHu (p=0,000).

AHanu3upysi Te4eHue OEPEeMEHHOCTH MbI BBISIBUIIU, YTO y
marepeit pereit 1 rpynnsl HacTosimas 6epeMeHHOCTh 10CTO-
BEPHO Hallle OCJIOXKHsIach yrpo3oi npepsiBanus (p=0,001),
HUCTMHKO-IIEPBUKAIbHOH  HexpocTaTouHocThio  (p=0,001),
¢dero-manentapHoit HemocraroyHocteio (p=0,011), MHO-
ro- wiu ManosoaueM (p=0,020), ocTpeIMU pecIUPaTOPHBIMU
undexuusmu (p=0,014), recTanMOHHBIM HHETOHEYPUTOM
(p=0,025), 6eccumnromuoii 6akrepuypueit (p=0,034), a te-
YEHUE POJOB — INPEKACBPEMECHHBIM H3JIUTHEM OKOJIOIJIOA-
HbIX Bog (p=0,043).

IIpoaHanu3npoBaHbl MapaKJIMHAYECKUE MOKAa3aTeIn y Ipe-
JKAEBPEMEHHO pOKIACHHBIX Aete ¢ BII B 3aBucumoctu ot aiu-
TEJIBHOCTH Tepanuu (Tabnuua 2).

HOCTOBeprle OTIIMYUA MEXAY TIpPyIIlaMyd BbIABJICHBI II0
BCEM pPaccMacTPUBAEMbIM J1a0OpPATOPHBIM I10KA3aTEIIsIM, YTO
UMeeT CBOM 0OOCHOBaHHBIC 3aKOHOMepHOCTU. Tak, y mereii II
IPYIIIBI JOCTOBEPHO Halle HaONOAaIach aHeMUs TIPH POIKJie-
v (p=0,006), neiikonenust (p=0,007), TPOMOOIUTONCHHIO
(p=0,0001), nanoukosinepusbiii (p=0,015) u cermMeHTOsACPHBI
(p=0,047) ueiitpodunes. B To Bpems kak y gereir | rpyrmibt
yaire HaOmonacs JeikonnTos3 (p=0,007) u BEICOKHE MMOKa3aTe-
nu C-peaktuBHOTO Oenka — 6onee 20 mr/n (p= 0,039).

Bropoii sTan mcciepoBaHMst BKJIIOYANl OLIGHKY M CpPaBHHU-
TEJIBHYIO XapaKTepPUCTUKY MUKPOOHOTO Hel3axka MaTtepei U ux
HOBOpOXKIeHHBIX JieTeit ¢ BII. Jlns moaTrBepkaeHus auarHosa
BII npoBoAKIOCH COMOCTaBICHHEe MUKPODIOPHI 1IEPBUKATBLHO-
ro KaHajla MaTepu C aclUpaToM AbIXaTelIbHbIX MyTel peOeHKa.
AHanu3 MOJIyYeHHBIX pe3yJbTaToB Mokaszai, 4ro y 17 (47,2%)
nereit ny 21 (58,3%) marepeil, y4acTBOBaBILUX B JaHHOM HC-
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CJISIOBAHUM POCTAa MUKPOOPTaHW3MOB HE BBISBICHO, YTO 00b-
SICHSICTCSI TIPOBEJICHIEM aHTHOAKTePUAIbHON Tepanuy MaTepsiM
C IPEXIEBPEMEHHBIMH poAaMu. B 11e510M, y HeIOHOILICHHBIX Jie-
Teif 0TMEYAI0Ch COBMAACHHE MUKPOQIOPHI COACPIKAHUS TPAXen
pebeHKa ¥ [epBUKAJIBHOTO kaHaia martepu St. epidermidis B 7
(19,0%) cyuaeB y nereii u 8 (22,0%) marepeit; St. haemoliticus
y 7(19,0%) y nereit u'y 2(5,5%) marepeit; St. Aureus y 1 (3%)
pebenka u y 2 (5,5%) marepeit; E. Coli, Enterobacteriaceae u
Str. agalactiae 6bu1M 06Hapy»keHs! 110 1 (2,8%) ciaydato u 'y pe-
Oenka 'y matepu; Str. Pneumoniae Boienen B 4 (11%) ciyuaes
y nereit u B 2 (5,5%) marepeil.

3aKIIFOUUTENBHBIM 3TAllOM HCCIICAOBAHUS OBUIO OIpeieieHne
HPEIUKTOPOB U pa3paboTKa ajropuTMa IporHO3UPOBAHKSI IIPOOI-
JKUTENIBHOCTH JIGUCHHS 3a00JIEBaHMUsI C LIENBIO MPEIOTBPALLCHUS
pa3BuTHs HeOnaronpuATHLIX nocnenctsuil BII y npexnespemen-
HO POXICHHBIX HOBOPOXKICHHBIX. npOFHOCTI/I‘[eCKaSI 3HAYUMOCTb
nu I/IH(l)OpMaTI/IBHOCT]) KJIMHUKO-aHAMHECTUYCCKUX U IMMapaKJIMHUYC-
CKHX ITOKa3areliel npecTaBieHbl B Tadmuie 3.

Amnanuz [NOJIYYCHHBIX HAaHHBIX CBUAETCIBLCTBYET O BBICOKOM
MH(OPMATUBHOCTH CIISAYIONIMX MOKa3aTesell: CPOoKe recTanuu
pebenka (1=6,54); ucrombzoBanue MUBJI B KOMIUIeKce Tepa-
UK BpoKeHHON mHeBMOHMH (1=3,99) M JUIHTETBHOCTD TIPH-
menenns CPAP (1=3,99); macca Tena peGeHKa MpH POXICHUH
(1=2,42); oueHKa cocTostHHs peGeHKa IPH POXKICHHUH 110 IIKAITE
Anrap Ha 5-it Munyte (1=2,47) u na 1-it munyre (1=2,28); Ha-
nuune yrpos3sl npepeiBanus 6epemennoctn (I1=1,24) u OPBU
WM OCTPBIN OPOHXHUT KOTOPOi MaTh IepeHecsa Bo Bpems Oepe-
mennoct (I=1,01). YMepeHHast IPOrHOCTHYCCKAS 3HAYMMOCTB
YCTaHOBJIEHA I10 OTHOLICHHIO K MOJIOBOH IPUHAIICKHOCTH
Gombrbix (1=0,84), a Huskas — nammune ULH (1=0,47) u OITH
(1=0,25). Bce mnapakiMHUYECKHE IMOKA3aTE/IH BBISBIIH yMe-
PEHHYIO 3HAYMMOCTbH B IUIAHE IPOTHO3a MNPOHAOJLKUTEIBHOCTU
tepanuu BIl y mpexaeBpeMeHHO poKIeHHBIX aereil. Huskas
MPOTHOCTHUYECCKAsA 3HAYMMOCTD BbISABJIICHA IS CIICAYIOLIUX I10-
KaszareJel: pacipoCcTpaHEeHHOCTh ITHEBMOHMYECKOTO IMpolecca
0 JIaHHBIM PEHTIEHOJIOTMYECKOro 00CIeI0BaHuUS (T=0,14); Ha-
nuame recTanuonHoro muenonedpura (1=0,14) u 6eccummroM-
Hoil Gaktepuypuu y kenmmusl (1=0,01); npexaeBpeMenHOe
H3JIUTHE OKOJIOILJIOAHBIX BOJI (T=0,05); MaJIo- WM MHOTI'OBOJHUE
(1=0,03).

Tabauya 2. Xapaxmepucmuxa napakiuHuiecKux nokazameneti 8 2pynnax cpagHeHus

I rpyna, n=12 II rpyna, n=24
Tloka3zarein I'pagauus nokasareJsieit P
a0c % a0c %
R <170,0 2 16,7 14 583 0,006
’ > 171,0 10 83,3 10 42,7 0,006
. , <6,0 3 25,0 16 66,7 0,007
Jetixoups, 10°x >6,1 9 75,0 8 333 0,007
[anoukosinepHbie <10 8 66,7 7 29,2 0,015
HelTpodunsl, % >11 4 33,3 17 70,8 0,015
<41 4 333 2 8,3 0,034
Cermero-saAepiie 42-60 4 333 7 29,2 0,400
v 0 9 9 o’
HeHTpopuLt, % > 61 4 33,3 15 62,5 0,047
<150 0 0 15 62,5 0,000
TpomGowue1, 10%/1 > 151 12 100 9 37,5 0,000
N <9 0 0 3 12,5 0,021
C-pearcumitiii Geor 1020 6 50 16 66,7 0,168
M/ >21 6 50 5 20,8 0,039
Hamnane mukpo- Ja 2 16,7 17 70,8 0,001
OpraHU3MOB B MOKpPOTE Her 10 83,3 7 29,2 0,001
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Tabauya 3. Ilpoenocmuyeckas 3HAUUMOCMb KIUHUKO-AHAMHECTNUYECKUX
U NAPAKIUHUYECKUX nokazameneu onumensrnocmu mepanuu BIT y npescoespementio podicoennvix demeil

Iloka3zarenn I'papanus noka3arenei K I
<34 —11,2
Cpok recranuu peOeHKa, HEACIH > 35 161 6,54
Jla -10,4
MckyccTBeHHas BEHTHIISILUS JIETKUX Her 136 3,99
BeHTHISIUS ¢ TOCTOSHHBIM ITOJIOXKUTEILHBIM JTaBIICHUCM <4 +3,6 3.99
B pIxaresibHEIX My X (CPAP), nau >5 -10,4 ’
<150 - 10,6
9 —_ )
TpombouuTsl, x 10%/1 > 151 +3.0 3,47
OrieHKa 10 mKajie Anrap Ha 5-if MUHYTE KHU3HHU, OaJlibl <7 -6.9 2,47
i p y ) >3 +3,6 ?
<2000 -6,1
Macca Tena npu poxJIeHUH, T 2001 —2400 0 2,42
> 2401 +5,9
OreHka 1o 1mkajne Anrap Ha 1-ii MUHYTE )KU3HH, 0aUTbI <3 -6, 2,28
1 p y , >6 +3,6 ’
<170 -54
I'emomiobuH, r/n S 171 +30 1,80
Tak -52
BakrepuansHoe 0OceMeHEHHE MOKPOTHI i 128 1,56
<6,0 -24
(v 9 —_— bl b
Jleitkoruter, 10°/1 > 6.1 +58 1,30
Tak —-4,8
Yrpo3a npepriBaHus OEpEMEHHOCTH Hi 123 1,24
. Tak -4.5
OPBU mnm ocTpblit OpOHXUT BO BpeMst OEpEeMEHHOCTH i 18 1,01
<41 +5,4
CermenTosiepHbIe HeHTpoduiel, % 42 - 60 0 0,96
>61 -2,6
My:xckoit -2.8
Hox JKenckwmit +2,6 0,84
< +
TTanoukosinepusie HeHTpOUIEL, % S i(l) B ‘1"(1) 0,51
Tak -34
WIH Hi +1,1 0,47
<9 +1,4
CPB, mr/n 10-20 0 0,30
>21 -2,0
Ja -2,6
OITH Her L 10 0,25
N Ja -2,0
lecTanoHHBII HETOHEPPHUT Her 105 0,14
PacnipocTpaHeHHOCTh ITHEBMOHMYECKOTO MPOIecca 0 TaHHBIM OMHOCTOPOHHSISI +0,5 0.14
PEHTI€HOJIOTHYECKOTO UCCIIEI0BAHNUS JIBycTOpOHHSIS -2,0 ?
+
B ponopaspemess Uepes ecTeCTBEHHbBIC POLOBBIC ITyTU 0,7 0.10
KecapeBo ceuenue - 1,0
[TpexaeBpeMeHHOE U3JIUTUE OKOJIOTUIOIHBIX BO, Jla - 02 0,05
PEAACED . JIOTLIoN A Her +0,3 ’
Ja -0,1
Maiio- uau MHOTOBOZHE Her 104 0,03
Beccummntomuast 0akTeprypusi BO BpeMsi 06peMEHHOCTH Mla -0.1 0,01
puyp P P Her +0.1 >

HUnumepnpemayus pesynomama: [—o; —13,3] coomeemcmeayem npooonicumenbHoCmu mepanuu 8POACOEHHOU NHEGMOHUU
bonee 15 cymox, [+13,3; +oof — npooonacumenvrocms mepanuu
menee 15 cymok; [-13,3; +13,3[ — pesynbmam ne onpedenennviil
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K npexukropam OoJiee UIMTEIBHOTO JICYCHUS BPOXKICH-
HOUM NMHEBMOHHMHU OTHOCSTCSI CPOK TecTaluuu MeHblie 34 He-
Jieib, Macca Tena pebenka npu poxaeHuu menee 2000,0 T,
OIlCHKA IO mKajie Anrap MeHee 5 06amioB Ha 1-it u meHee 7
0aJuIoB — Ha 5-i, MY>KCKOIl MOJI, OTSTOLMICHHBINH aKyIIepCKH
aHamMHe3 MaTepH (yrposa npepsiBanus oepemennoctu, ULH,
®ITH, OPBU unu octpelif OpOHXUT BO BpeMs OepeMEHHO-
CTH), a TAK)K€ HEOOXOAUMOCTh PECIIUPATOPHON MOJACPIKKU B
KOMILJIEKCE Tepaluy BPOXKICHHON MHEBMOHHUH Y MIPEXkKIAEBpe-
MEHHO POXIEHHBIX JICTCH.

Arnpobarysi anropuT™Ma MpOTHO3UPOBAHUS MPOJOJKUTEIb-
HOCTH TCparunu BpO)K)leHHOﬁ IMHEBMOHHU U NPEAOTBPALLICHUA
pasBUTUA HeGJ'[aFOl'lpI/IHTHbIX l'lOCJ'le)ICTBI/Iﬁ y MPEXKACBPEMEHHO
POXICHHBIX neTeil BeisBuia 88,9% BepHbIX ciiydaes, 9,5% — He
onpeneneHHbx U 1,6% — omunboyHbIX, YTO CBUIACTENBCTBYET O
BBICOKOH (>95%) Ha/le)KHOCTH aJIrOPUTMA.

IIpumep paboTsl ¢ NPOrHOCTUYECKUM AITOPUTMOM Ha OCHOBA-
HUH JIAHHBIX 110 UCTOpUH OOJIe3HN peOeHKa JUTsi COCTaBIICHHS [IPO-
rHO3a IPOAO/DKUTEIIbHOCTHU JICHCHUSA BpO)KJleHHOﬁ ITHCBMOHMUU:

1. Cpok recraiuu pebenka 33 Henenu: —11,2;

2. CPAP (4 cyrok): +3,6;

3. KonnuectBo TpomGormtos (190x10%1): +3,0;

4. OneHka 1o mkane Anrap Ha 5-if MUHYTe KH3HU (6 6auIoB):
-6,9;

5. Macca tena nipu poxzaeruu 2300 r (0);

6. Ouenka no mkaue Anrap Ha 1-if MuHyTe *u3HU (4 Gasuia):
-6,3;

7. YpoBeHb remoriiodbnHa ceiBopoTku kpou (200 r/m): +3,0;

8. Konnuectso seiikoruros (12x10%1): +2,8;

9. Hanuuue yrpo3ssl npepbiBanus 6epemenHocTr: —4,8;

10. OPBU B cpoke recrauuu 29 Henens: —4,5;

11. KomuuecTBO cerMeHTOsIIEpHBIX HEUTpodmiios (61%): —2,6;
12. Myxckoit noit: —2,8;

13. IManouxosiaepusie HelTpodumis (11%): +4,0;

14. CPB (17 mr/n): 0;

15. PacipocTpaHeHHOCTh THEBMOHHYECKOTO MpOoIecca 1o JaH-
HBIM PEHTICHOJIOTHYECKOro 00CiIen0BaHus (OJHOCTOPOHHSA):
+0,5;

16. Kecapeso ceuenue: —1,0;

17. Muorosoaue: —0,1.

B npuseneHHoM npumMepe Mbl OLIEHHIN BCE BO3MOXKHBIE I10-
Ka3aTejM M UX Ipajlalliio U pa3MECTUIIN B TIOPSJIKE yObIBAHHS
ux unpopmarusrocty (1). AnreGpanueckas cymma 1K, npen-
CTaBJICHHBIX B CKOOKaX, EPBBIX ILIECTH IT0Ka3aTeJIeH aIropurma
IO3BOJISIET JIOCTUTHYThH IIPOTHOCTHYECKOro mopora —13,3, 4ro
IPOTHO3UPYET B JaHHOM KIMHUYECKOM Cliydae Ooliee JUTHTelb-
HOC JICUCHHE MTHEBMOHHMH, T.¢. 6osiee 15 cyTok.

BoiBoabl.

1. HaubGonee 3HAUMMBIMH KIMHUKO-aHAMHECTHUYECKUMHU T10-
KasarCJIIMH JUINTCIIBHOCTH JICYHCHUA BpO)K}leHHOﬁ ITHEBMOHUU
ABISIIOTCST cpok recranuu (p=0,001), macca Tena HOBOPOXKIEH-
Horo menee 2000,0 r (p=0,000), xapakrep pomopaspernieHus
(p=0,011) , ouenka mo mkaise Anrap Ha l-d u 5-ii MUHyTax
KHU3HU HOBOpoxkaeHHOro (p=0,01), a Taxke HaIu4yMe y MaTepu
(akTOpoB pHCKa MO POXKICHUIO peOeHKa ¢ MHPEKIIMOHHBIM 3a-
OoJsieBaHMEM: TPEKICBPEMEHHOE H3JIUTHE OKOJIOIUIOIHBIX BOJ
(p=0,043), ®ITH (p=0,011), muoro- u manosoxue (p=0,020).

2. Cpeny napakjJIMHUYECKHX T0Ka3aTesiel MepBbIX THEH KU3HU
pebeHka KpuTepusiMu OoJiee JJTUTEILHOTO TeUSHUS BPOXKICHHON
ITHEBMOHUU y NPEXKACBPEMEHHO POXKIACHHBIX z(eTeﬁ SIBIISTFOTCA
ypoBeHb remorioouna <170,0 r/n (p=0,006), neiikonenus <6,0
x10%n (p=0,007), TpomGoumronenus <150x10°xn (p=0,000) u
OakrepuanbHoe obcemenenne Mokpots (p=0,001).
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3. Ilpenukropamu OoJiee AJTUTEIBHOIO JICUCHUS BPOXKICHHOMU
[HEBMOHUHM M BEPOSITHOTO Pa3BUTHs HEOIAroNpHsATHBIX I10-
CJICICTBHI ITHEBMOHMHU Y IIPEXKICBPEMEHHO POXKJICHHBIX JeTeH
CJIElyeT CUUTaTh CPOK recTaluu <34 HelenaH, Maccy Tesa pe-
Oenka mpu poxaerun <2000,0 r., oneHKy 10 mKajue Anrap Ha
1-if MUHYTE XM3HU MeHee 5 u 5-if — MeHee 7 0aiioB, MyXCKOH
noJl peOeHKa, OCIIOKHEHHOE TeueHHe OepeMeHHOCTH (yrposa
npepsiBanust, UI{H, ®ITH, peciuparopHble HHEKIHN), a TaK-
JKe HeoOXomuMocTh pecrniuparopuoi nmopaepxkku MBJI u CPAP
Oosiee 5 cyTok B KomIuiekce Tepanuu BII y npexaeBpeMeHHO
POX/ICHHBIX JIETEH.

4. AnpoGauust anropuT™a MPOTHO3UPOBAHUS MPOIOIDKUTEIIb-
HOCTH TEeparuy BPOKACHHOW IMHEBMOHHMHU U IPEIOTBPALICHHS
Pa3BUTHSI HEOIATONPUATHBIX MTOCIIEACTBUI Y NPEKICBPEMEHHO
POXICHHBIX JIeTel BhISIBIIIO 88,9% BepHBIX cllydaes, 9,5% — He
omnpeneneHHbIX U 1,6% — OMMOOYHBIX, YTO CBUJCTEILCTBYET
0 BBICOKOH (>95%) HangexxHocTH anroputma. PaspaboraHHbIH
QITOPUTM MOXKHO PacCMaTpuBaTh B KauecTBe dGPpEeKTHBHOI CH-
CTEMbl IIPOTHOZUPOBAHUS JUIMTEIBHOIO HaXOXKICHUS peOCHKA
B CTallMOHApEe M Pa3BUTHUS BO3MOXKHBIX HEOJIArompUATHBIX IO-
CJICICTBHI BPOXK/IEHHOM ITHEBMOHUY y JEeTEH.
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SUMMARY

ALGORITHM FOR PREDICTING THE DURATION OF TREATMENT
FOR CONGENITAL PNEUMONIA IN PRETERM INFANTS

Klymenko T., Sorokolat Y., Serdceva O.

Kharkiv medical academy of postgraduate education, Ukraine

Congenital pneumonia is one of the most common diseases of
infectious pathology in the fetus and newborns. Early prediction
of the duration of the course of the disease can improve the man-
agement of preterm infants with congenital pneumonia, prevent
the development of complications and optimize their follow-up.
The aim of the study was to improve approaches to the manage-
ment of preterm infants with congenital pneumonia based on the
analysis of clinical-anamnestic and paraclinical criteria and the
development of algorithms for predicting the duration of treat-
ment of the disease in order to prevent the development of ad-
verse consequences of congenital pneumonia in preterm infants.

We analyzed 36 cases of the disease of preterm infants with
congenital pneumonia, which were combined into alternative
groups according to the principle of the duration of the course of
pneumonia: 1st group — 12 preterm infants with the duration of
the course of congenital pneumonia less than 15 days; 2nd group
— 24 preterm infants with the duration of the course of congeni-
tal pneumonia 15 days or more. Using the heterogeneous se-
quential Wald-Genkin procedure, algorithms were developed for
predicting the duration of the course of congenital pneumonia in
preterm infants.

The influence of clinical-anamnestic and paraclinical factors
on the duration of treatment with congenital pneumonia in pre-
term infants was analyzed. Predictors of treatment duration for

preterm infants with congenital pneumonia were determined
using the heterogeneous sequential Wald — Genkin procedure.
Each of the identified signs is divided into gradations, for which
the predictive coefficients and information content were deter-
mined. Based on the data obtained, a scale was compiled to
predict the duration of the course of congenital pneumonia in
preterm infants.

Predictors of longer treatment of congenital pneumonia and
the likely development of adverse consequences of pneumonia
in preterm infants should be considered gestational age <34
weeks, weight at birth <2000.0 g, Apgar score at 1 minute of
life less than 5 points and 5th - less than 7 points, male sex of
the child, complicated course of pregnancy (threatened abortion,
cervical incompetence, placental dysfunction, respiratory infec-
tions), as well as the need for respiratory support with mechani-
cal ventilation and CPAP for more than 5 days in the complex of
therapy congenital in preterm infants. Approbation of the scale
for predicting the duration of therapy for congenital pneumo-
nia and preventing the development of adverse consequences
in preterm infants revealed 88,9% true cases, 9,5% — undefined
and 1,6% — erroneous, which indicates a high (=95%) reliability
of the algorithm.

Keywords: preterm infants, congenital pneumonia, predict-
ing.

PE3IOME

AJI'OPUTM INPOI'HO3UPOBAHUS NPOAOJIZKKUTEJIBHOCTHU JIEHEHU S
BPOXJIEHHOW MTHEBMOHUH Y TPEKJIEBPEMEHHO POX/JIEHHBIX JIETEN

Kaumenko T.M., Copokoaar 1O.B., Cepauena E.A.

Xapvrosckas meduyunckas akademusi NoC1eounionHo2o obpasosanus, Yekpauna

Llenbro nccnenoBaHus SBUIIOCH YITydIIIEHHE TOAXOAO0B K BEe-
HUIO TIPEXKJIEBPEMEHHO POAMBIINXCS HOBOPOXKACHHBIX C BPOXK-
JICHHOM ITHEBMOHHUEH Ha OCHOBAHUM aHAJIM3a KJIMHHMKO-aHaM-
HECTHUECKUX M MApAKIMHUYECKNX KPUTEPHEB M pa3paboTka
QITOPUTMA IIPOTHO3MPOBAHMS TPOJOIKUTEIEHOCTH JICUCHHS
3a0oneBaHus AT MPEIOTBPAIICHHS PA3BUTUS HEONArOnmpHsAT-
HBIX IIOCJIEICTBUN BPOKIECHHOM THEBMOHUH Y AETEH.

IIpoananmsupoBano 36 cimy4yaeB 3a00NEBaHUS TMPEKIEBpPE-
MEHHO POIMBINUXCS AETEH ¢ OCHOBHBIM JHATHO30M «BPOXKICH-
Hasl ITHEBMOHHS», KOTOpPBIC OOBEIMHEHBI B AIBTEPHATHBHBIC
TPYHIIBI IO TIPUHIUITY MPOJOHKUTEIFHOCTH TEUCHUS THEBMO-
Hun: | rpynma — 12 npexaeBpeMeHHO pOXKICHHBIX JeTeH ¢ mpo-
JIOJKUTENIBHOCTBIO TEYCHUS BPOJKICHHOM THEBMOHUY MeHee 15
nueit; 1l rpynma — 24 mpexieBpeMeHHO POXKICHHBIX peOeHKa
C NMPOJOJKUTENLHOCTBIO TEUEHUS! BPOXKAECHHON MTHEBMOHUM 15
JHeil u 6ornee.

Jis  cratucTHUECKOd 0OpaOOTKM TaHHBIX HCIONB30BAIH
ymoBoi kpurepuil dumiepa ¢ onpeeneHueM A0BEPUTEIbHOTO
HHTEpBaa IS KaXKJO0TO MoKa3aTens. [l cOCTaBICHHUS Kb
JUISL IPOTHO3UPOBAHMS HPOAOKUTEIBHOCTH TEUCHUS BPOXKICH-
HOM ITHEBMOHHH HCHOJIb30BaHA HEOAHOPOIHAS MTOCIIEI0BATEIb-
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Has npoueaypa Banbna—Tenxuna. [IpoananusupoBaHo BIUsHUE
KIMHUKO-aHAMHECTHYECKUX W MapakIMHUIECKUX (haKTOPOB
Ha JJTUTEIBHOCTH JICUCHHS BPOXKACHHONH MHEBMOHHHU Yy IIpe-
JKAEBPEMEHHO POXKACHHBIX AeTel. [IpeTuKTopsl MpogoKu-
TETBHOCTH JICUCHUS MPEXKIAEBPEMEHHO POXKICHHBIX JIETeH ¢
BPOXK/IEHHOW MHEBMOHUEHN ONpeIeNIeHbl C TOMOIIBIO HEOIHO-
ponHON mocnenoBaTesnbHOM mnpouenypsl Banbna—Ienkuna.
Kaxnprii u3 BBIIBICHHBIX NMPHU3HAKOB pa30OWT Ha Ipajaiud,
ISl KOTOPBIX OMPEICNSIIUCh MPOrHOCTHYECKHE KodpPu-
IUEHTEl U MH(OPMATUBHOCTh. Ha OCHOBaHMM MOITyueHHBIX
JaHHBIX COCTaBJIECHA IIKaJa I MPOTHO3UPOBAHUS MPOIOI-
JKUTETBHOCTH TEUCHUS BPOXKICHHONW MHEBMOHUH y TpexKe-
BPEMEHHO POXKJCHHBIX AETEH.

[IpeaukropamMu Ooiee IMTETBHOTO JICYCHHS BPOXKACHHOH
ITHEBMOHUH M BEPOSATHOTO Pa3BUTHA HEOIArompHATHBIX II0-
CIIC/ICTBUH MMHEBMOHHH y TPEXKIEBPEMEHHO POXKICHHBIX JeTeH
CIIEyeT CUUTATh CPOK recTaluu <34 HeIenH, Maccy Tela pe-
oenka mpu poxaernu <2000,0 r., oneHKy Ho mKane Anrap Ha
1-if MUHYyTE XM3HU MEHbIIE 5 OaNIOB U Ha 5 MHH. — MEHbLIE 7
0ayuIoB, MY)KCKOH TON peOeHKa, OCIOKHEHHOE TeYeHue Oepe-
MEHHOCTH (yrpo3a MpephIBaHUs, HCTMHUKO-LIEPBUKAIbHAS HETO0-
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CTAaTOYHOCTB, (heTO-TUIAlCHTapHAS HEI0CTAaTOYHOCTh, pECIHpa-
TOpHBIC MH(EKINN), a TaKKe HEOOXOAUMOCTb PECINPATOPHON
MOJIIEPKKH UCKYCCTBEHHOH BeHTHIISIIUY JICTKUX U BEHTIIISIINS
C TIOCTOSTHHBIM IIOJIOXKHTEIBHBIM JABICHHEM B JBIXaTEIbHBIX
myTsx Oonee 5 CyTOK B KOMITIEKCE TEPAIHU BPOXKACHHON ITHEB-
MOHHH Y TPEXKICBPEMEHHO POXJCHHBIX AeTed. Ampoodarms
IIKAJIBI TPOTHO3HPOBAHUS ITPOIOJDKUTEIEHOCTH TEPATHU BPOXK-
JICHHOIT THEBMOHUH U NTPEIOTBPAIICHUS Pa3BUTHS HeOIaromnpu-
STHBIX TOCJICICTBUH Yy IPEKAEBPEMEHHO DPOXKICHHBIX AeTel
BbIsIBUIIA 88,9% BepHBIX citydacB, 9,5% — He onpe/ieIeHHbIX U
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FEATURES OF THE RESISTANT FORMS OF A SPECIFIC PROCESS AMONG CHILDREN
AND TEENAGERS FROM THE MULTIDRUG-RESISTANT TUBERCULOUS INFECTION FOCI:
CLINICAL PICTURE AND DIAGNOSTICS

Sakhelashvili M., Kostyk O., Sakhelashvili-Bil O., Piskur Z.

Danylo Halytsky Lviv National Medical University, Ukraina

Tuberculosis (TB) has still been one of the most crucial medi-
cal and social issues of the XXI century all over the world and
in Ukraine in particular. Despite some improvement in the cur-
rent state of affairs with TB in Ukraine, the situation has still
been challenging and the forecast is far from being optimistic
[7,10,11].
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The growth in the TB incidence among the adult population
gave rise to the high rates of TB infection among children and
teenagers serving as an important epidemiological forecasting
indicator and showing the aggravation of the epidemiological
situation in the country. In such a case, children living in the
TB infection focies require the highest attention during the TB
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epidemic spread. 45.0-77.1% of all the children and teenagers
infected with TB were from the TB infection focies [1,3,7,13].

Multidrug-resistant TB (MDR-TB) has been distinguished
as a specific form of the disease since the 90-s of the XX cen-
tury after the increase in the resistance rate of the MBT (MBT)
to the main anti-TB agents (isoniazid and rifampicin) all over
the world, and after a considerable decrease in the efficiency of
the chemical therapy with the application of the existing main
methods used for the first diagnosed TB. An estimated 30,000
children develop multidrug-resistant (MDR) TB (TB) each year,
with only a small proportion diagnosed and treated. This field
has historically been neglected due to the perception that chil-
dren with MDR-TB are challenging to diagnose and treat. Di-
agnostic and therapeutic developments in adults have improved
pediatric management, yet further pediatric-specific research
and wider implementation of evidence-based practices are re-
quired [12]. The resistance to three out of five first-line antimy-
cobacterial agents and, particularly, to streptomycin, isoniazid
and rifampicin, is possible in 80% of all cases [9-11,13].

Every year approximately 30,000 children are diagnosed with
TB with multiple drug resistance of MBT strains to TB drugs.
At the same time, only few of them are diagnosed and cured.
Historically, this area of phthisiology was disregarded due to the
belief that it is difficult to diagnose and cure multidrug-resistant
TB in children. The diagnostic and therapeutic achievements in
treating adults have improved the pediatric direction. However,
more pediatric research and the wider application of the reason-
able practices are required [12].

It is known that home contacts of TB patients increase the risk of
TB infection. [15]. The research carried out by Becerra, Mercedes
C. ScD etc. proved that TB rate was approximately by 30 times
higher among children with the multidrug resistant TB cured at
home as compared to the overall population of children [16].

The development of multiple-drug resistance (MDR) among
the child population has been a serious danger of today [1-5].
However, there are few studies dedicated to the issue of the
drug-resistant TB among children [4,6,8,12,13].

In the diagnostics of the drug resistant TB special attention
should be paid to the microbiological studies allowing for the
rapid identification and detection of the MBT susceptibility to
the antimycobacterial agents. The rapid MBT drug susceptibility
testing methods based on the molecular and genetic techniques
have been of great importance nowadays [9].

The wider availability and improvement of the molecular-
genetic diagnostic testing of the multidrug-resistant TB might
contribute to the early detection of the multidrug-resistant TB in
children [15]. The multidrug-resistant TB therapy became safer
due to its shorter treatment patterns and more efficient due to
new antimycobacterial agents [16]. The evidence-based pre-
ventative care of the multidrug-resistant TB has been improved
[15].

The molecular epidemiology researchs raised awareness
about the rapid spread of the drug-resistant MBT strains in the
exposed communities. Children are the most vulnerable group.
This calls for the necessity of regular clinical research and the
application of bacteriological diagnostic testing to determine the
susceptibility of MBT to antimycobacterial agents in children
and teenagers being in the direct body contact with the multi-
drug-resistant TB agents.

Taking into consideration the fact that the multidrug-resistant
TB and extensively drug-resistant TB rates have considerably
increased among the exposed children and teenagers from the
drug-resistant TB focies in the recent years, the early detection
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of the disease is required. It should involve the regular combina-
tion of the advanced microbiological testing methods applied to
determine the agent’s susceptibility to antimycobacterial agents
and the clinical observation of this age group. The study of the
clinical and microbiological course of the respiratory multidrug-
resistant TB among the exposed children and teenagers is cru-
cial for providing the efficient drug therapy and further preven-
tative care [6].

Consequently, the respiratory multidrug-resistant TB and ex-
tensively drug-resistant TB rates have considerably increased
among children and teenagers living in the focies where people
with the drug-resistant TB are the main sources of infection. Un-
der current conditions a complex microbiological study with the
molecular-genetic testing to determine the susceptibility of the
agent’s strains to antimycobacterial agents is required for defin-
ing the drug resistance profile of mycobacterium TB in children,
teenagers and the sources of infection.

Thus, it is crucial to study the clinical and microbiological
course of the respiratory TB in children and teenagers by apply-
ing the advanced molecular-genetic testing of sputum to study
the drug resistance profile of of the mycobacterim tuberculo-
sis (MBT) in children, teenagers and sources of the infection
in order to provide the most efficient drug therapy and further
preventative care.

The study’s objective - the clinical and microbiological fea-
tures of the respiratory multidrug-resistant tuderculosis revealed
in the exposed children and teenagers from the tuberculosis in-
fection focies (based on the drug susceptibility or drug resis-
tance of the mycobacterim tuberculosis strains of the source of
infection) are the objective of the study.

Material and methods. 256 underage patients living in Lviv
region, Ukraine underwent an examination aimed at revealing
the course of the multidrug-resistant TB. The underage patients
under 14 were referred to as the “children” (102) and the patients
aged 15-17 were classified as the “teenagers” (154). Among 256
examined patients, 145 were diagnosed with multidrug-resistant
pulmonary TB, and 111 with a chemosensitive form of a specific
process. All the children and teenagers of the main group (145
patients) lived in the focies with the multidrug-resistant infec-
tion (145 patients), 67 (46.2%) of them were children and 78
(53.8%) were teenagers. The children of the main group were
from the centers of multidrug-resistant TB, and patients of the
control group - from focies of sensitive TB. A randomized meth-
od was used to select patient.

All the children were getting main in the Pediatric Depart-
ment of Lviv Pulmonary Health Center during the period of
2012-2021 years. The specific process revealed among the chil-
dren living in the focies with the multidrug-resistant and drug
susceptible TB infection was studied based on the retrospective
analysis of the annual reports made by health care facilities in
charge of TB infection control in Lviv region (report form No.
31 — health (“The report on the amount of TB patients made by
the Ministry of Health of Ukraine”), TB-03 MDR-TB, TB-01
with a chemosensitive forms and case histories for the last 10
years. (2011-2020). 256 underage patients of different age with
the bacillary TB were selected to undergo the drug susceptibility
testing .

There were 102 adult patients serving as the sources of the
drug resistant TB infection, most of them being the underage
patients’ parents. The main group consisted of children and
teenagers with the drug resistant mycobacterium TB strains:
54 patients with resistance to rifampicin (RifTB — 21children
(38.9%) and 33 teenagers (61.1%); 49 patients with resistance to
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isoniazid, rifampicin and other antimycobacterial agents of the
first and second lines (MDR-TB and pre-XDR-TB —14 children
(23.8%) and 35 teenagers (71.4%); 42 patients with the risk of
the multidrug-resistant TB — 32 children (76.2%) and 10 teenag-
ers (23.8%).

All of them were combined of the main group and registered
as the IV category TB group. The control group consisted of
children diagnosed with the pulmonary TB with mycobacteria
susceptible to the antimycobacterial agents and living in the
drug susceptible TB infection focies. This form of TB was here-
inafter referred to as the drug-susceptible TB. The group con-
sisted of 111 underage patients — 35 children (31.5%) and 79
teenagers (68.5%).

The microbiological study included the detection of the my-
cobacterium TB by the sputum smear microscopy in the Low-
enstein-Jensen culture positive sputum, the classification of the
released mycobacteria in BACTEC MGIT 960, the drug suscep-
tibility testing of the mycobacterium TB strains to antimycobac-
terial agents of the first and second lines.

The molecular-genetic analysis of sputum, in particular, Gen-
eXpert MBT/RIF and the line-probe assay of Hain Lifesciences
were applied for diagnosing the multidrug-resistant TB and
defining the MTB susceptibility to the first line antimycobac-
terial agents (isoniazid and rifampicin) by applying GenoTyp
MTBDRplus hybridization instruments and to the second line
agents (fluoroquinolones and aminoglycosides) by applying the
GenoTyp MTBDRsl hybridization instruments according to the
“Guidance on the microbiological detection of TB”.

Results and discussion. The age structure study of the chil-
dren from the main group showed that more than a half of the
children were 1-4 years old (59.6%), which was by 1.9 times
more than in the control group (31.4%, p<0.05). It should be
noted that the amount of children under 1 year and 1-2 years old
was by 4.7 (23.8% versus 5.0%, p<0.001) and 1.7 times (25.4%
versus 15.0%, p<0.05) more than in the control group (Fig. 1).
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Fig. 1. The age structure of the children based on the suscep-
tibility of mycobacterium tuberculosis strains to antimycobacte-
rial agents (%)

At the same time, over a half (52.5%) of the teenagers from
the main group were at the age of 17 (15-year old — 10.3%, 16-
year old —37.2%), while the disease occurrence among the teen-
agers of the control group was almost the same irrespective of

age (Fig. 2).
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Fig. 2. The age structure of the teenagers based on the my-
cobacterium tuberculosis susceptibility to antimycobacterial
agents (%)
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Consequently, the children under 1 year old were by 4.7 times
more often affected by the pulmonary TB (23.8% versus 5.0%,
p<0.001), and more than a half of the children under 4 years old
were infected (59.6% versus 31.4%, p<0.05) in the focies with the
multidrug- resistant TB infection as compared to the localities with
the drug susceptible TB (the control group). At the same time, the
17-year old teenagers prevailed in the main group.

The detection of the mycobacterium TB susceptibility to an-
timycobacterial agents (Fig. 3) showed that almost half of the
children turned to be in the group with a risk of the multidrug-
resistant TB (47.8%). Though they showed no evidence of
the mycobacterium TB despite being from the focies with the
multidrug-resistant TB infection, no evidence of the multidrug-
resistance in the form of the multidrug- resistant TB (MDR-TB);
the pre-extensive drug-resistance (pre-extensive drug resistance
— MDR-TB + fluoroquinolones) was evident in 29.8% cases (20
children), while resistance only to rifampicin (RifTB) was de-
tected in 22.3% cases (15 children).
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Fig. 3. The results of the drug susceptibility testing of the my-
cobacterium tuberculosis to antimycobacterial agents detected
among the children and teenagers from the main grouo (%)

MDR-TB was by 1.9 times more often revealed among
the teenagers than among the children (56.7% versus 29.8%,
p<0.05), RifTB was detected by 1.4 times more often (30.8%
versus 22.3%, p>0.05), 87.2% in total, and only 10 teenagers
(12.8%) were diagnosed with the risk of the MDR-TB, which
was by 3.7 times less as compared to the children (12.8%
versus 47.8%, p>0.001).

The study of the MTB resistance profile in the focies with
the multidrug-resistant infection showed that the MTB resis-
tance pattern revealed among the children and teenagers was
almost the same as in the infection source (Fig. 4). The mi-
crobiological study of sputum for detecting the drug suscep-
tibility/resistance of MTB strains showed that the resistance
manifested by the children to the combinations of HR was
by 2.7 times higher (25% versus 9.1%, p>0.01), resistance to
HRE was by 1.8 times higher (10.0% versus 5.6%, p>0.05)
and resistance to HRS was by 3.5 times higher (20.0% ver-
sus 5.6%, p>0.01) than among the teenagers, while the resis-
tance to HRESZ was by 2.7 times lower (5.0% versus 13.6%,
p>0.01) and resistance to HRES was by 1.6 times lower
(40.0% and 66.1%, p>0.05).
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Fig. 4. The resistance profile of the children, teenagers and
the sources of the multi-drug resistant tuberculosis infection (%)
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The study of the rate of resistance to the second line agents
showed that resistance to kanamycinym and capreomycin (Km
— 15.05% and Cm 10.0%) was most often detected among the
children (Fig. 5).
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Fig. 5. The resistance rate of the mycobacterium tuberculosis
to the second line agents (%)

The resistance rate to amikacin (Am — 5.0%), levofloxacin
(Lfx — 5.0%), moxifloxacin (Mfx — 5.0%) and cycloserinum
(Cs — 5.0%) was the same. The resistance profile of the teenag-
ers and the sources of infection (adults) changed considerably.
Specifically, the resistance revealed among the teenagers to the
second line agents increased by 1.8 — 3.6 times (p<0.01-0.05)
as compared to the children. The resistance of the adults (the
sources of the multidrug- resistant TB infection) to the second
line agents increased by 2 — 4.9 times (p<0.01 — 0.05) as com-
pared to the children and by 2-5 times (p<0.05) as compared
to the teenagers. Pre-extensive drug resistance (MDR-TB+
fluoroquinolones) was detected in 10% cases (2 children) and
36.4% cases (16 teenagers). Pre-extensive drug resistance was
revealed in 5.0% cases (1child), the extensive drug resistance
was detected in 5.0% cases (1 child), both pre-extensive drug
resistance and extensive drug resistance were by 2 times more
often revealed among the teenagers.

The comparative evaluation of the clinical forms of the pul-
monary TB among the children based on the susceptibility/re-
sistance of the MTB to antimycobacterial agents showed that
the children from the main group were by 3.4 times more of-
ten (19.5% versus 5.8%, p<0.01) diagnosed with the miliary
TB as compared to the control group, the fibrous-cavernous
TB was by 2 times more often revealed (5.9% versus 2.9%,
p<0.05) and the disseminated TB was diagnosed by 1.4 times
more often (Fig. 6).
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Fig. 6. The clinical forms of the pulmonary tyberculosis
among the children based on the susceptibility resistance of the
mycobacterium tuberculosis to antimycobacterial agents (%)

Meningocephalitis (4.9% — 4) and caseous pneumonia (2.9%
—2) were revealed only among the children of the main group.
Moreover, 27 (40,3%) of the children were diagnosed with the
primary pulmonary TB. At the same time, the intrathoracic
lymph node TB was by 2 times more often revealed in the con-
trol group, the primary TB complex and the infiltrative TB were
detected more often (by 1.4 and 1.2 times correspondingly) than
among the children ofthe main group.

The comparative evaluation of the clinical forms of TB de-
tected among the teenagers based on the susceptibility/resis-
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tance showed that the fibrous-cavernous TB, miliary TB and
caseous pneumonia were more often statistically detected in the
main group (by 3.5 times, by 2.5 times and by 2.3 times cor-
respondingly) (Fig. 7), while the infiltrative TB was by 1.7 less
often diagnosed. The infiltrative TB and the primary TB com-
plex prevailed in the control group by 2 times and by 1.6 times
correspondingly as compared to the main group. Most teenagers
(52.6%) were diagnosed with the secondary pulmonary TB.
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Fig. 7. The clinical forms of TB in the teenagers based on
susceptibility resistance of the mycobacterium tuberculosis to
antimycobacterial agents (%)

The state of moderate severity was detected in 35,8% cases
(24 children) of the main group, and the state of high severity
was revealed in 46.3% cases (31 children) of the main group.
Severe and frequent TB forms were diagnosed in 44.7% cases
(30 children) of the main group, which was by 2.2 times more
than of the control group (20.4% versus 44.7%, p<0.05). The
frequent forms of TB were detected in 46 teenagers (59.0%),
however, moderate and high severity states were revealed by
1.3 times less often than among the children. 8 children (11.9%)
and 5 teenagers (6.4%) of the main group died.

Over one third of the children (35.8%) were not vaccinated
in the maternity hospitals, and did not receive any chemical
prophylaxis in the focies with the MDR TB infection accord-
ing to the last TB clinical protocols (2020). The majority of the
children and teenagers from the main group (65.6% and 61.5%)
were diagnosed after visiting their family physicians.

Though TB in children has been historically disregarded, the
national and foreign scientists have been more and more focused
on the topic. The respiratory multidrug-resistant TB and XDR
TB rates have increased among children and teenagers in the
recent years.

According to the research, more than a half of the children in
the focies with the multidrug- resistant TB were diagnosed with
TB at the age of 1- 4 (59.6%). Based on our data, the pulmo-
nary TB rate in the focies with the multidrug-resistant TB was
by 4.7 times higher among children under age 1 (23.8% versus
5.0%, p<0.001), and more than a half of children under age 4
was infected (59.6% versus 31.4%, p<0.05) as compared to
the drug-susceptible TB focies (the control group). At the same
time, teenagers aged 17 prevailed in the main group.

According to Beccera, Mercedes C. ScD et al. [16], the inci-
dence rate among children under age 1 was as high as among
children of tender years. According to the research, the risk of
TB is commonly significantly less for children aged 5-14 as
compared to children aged 0-4. Studies conducted by Becerra,
Mercedes C. ScD et al. [16] also showed that children who were
treated for MDR-TB at home had a TB incidence approximately
30 times higher than children in the general population. Our re-
search also confirmed that home contact with TB patients has
an increased risk of developing TB in children and adolescents.

Our research showed the high risk of the pulmonary multi-
drug-resistant TB among children and teenagers in the focies
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where people with the drug-resistant TB were the main sources
of the infection, in particular, in the focies with the multidrug-
resistant TB. 90.3% children fell sick with the respiratory TB
in the focies with the multidrug-resistant TB. Their drug resis-
tant profile was similar to that of the infection source. Moreover,
the research showed almost complete coincidence of the drug
resistance profiles of MBT among children, teenagers and the
sources of infection in the focies with the multidrug-resistant
infection. The results of our research coincide with the Becerra,
Mercedes C. ScD et. al. research results [16].

Microbiological testing of sputum for the susceptibility/resis-
tance of the MBT strains showed that the resistance to HRS, HR
and HRE combinations was more often revealed among chil-
dren as compared to teenagers (by 3.5 times, by 2.7 times and
by 1.8 times correspondingly), while the resistance to HRESZ
and HRES combinations was revealed by 2.7 and 1.6 times less
often in children.

The research of the drug-resistant TB carried out by M. L.
Sakhilashvili and coauthors [7,8] showed that the monodrug-
resistant and polydrug-resistant TB prevailed among children in
2010-2015, while the MDR-TB was revealed only in 20% cases.
However, at the present time the MDR-TB has been diagnosed
in 52.2% children under age 14 (by 1.74 times more) and in
87.2% teenagers (versus 40.8%, being by 2.1 times more).

The clinical data showed that the children from the focies
with the multidrug-resistant TB were by 3.4 times more often
diagnosed with miliary TB as compared to the drug-susceptible
TB (19.5% versus 5.8%, p<0.01); fibrous cavernous pulmonary
TB was diagnosed by 2 times more often (5.9% versus 2.9%,
p<0.05); disseminated TB was revealed by 1.4 times more of-
ten. Meningocephalitis (4.9% — 4) and caseous pneumonia
(2.9% — 2) were diagnosed only in the main group of children.
The teenagers were apparently more often diagnosed with the
fibrous cavernous TB (by 3.5 times), miliary TB (by 2.5 times)
and caseous pneumonia (by 2.3 times), while infiltrative TB
was by 1.7 times less often revealed as compared to the control
group. The results of our research coincide with the data pro-
vided by the Russian scientists [1, 2].

Unfortunately, in most cases the multidrug-resistant TB was
revealed in the exposed children (65.6%) and teenagers (61.5%)
during their visits to General Practitioners. The moderate form
was revealed in 24 children (35.8%) and severe form was diag-
nosed in 31 children (46.3%) of the main group. Widespread TB
was revealed both in children (44.7%) and teenagers (59.0%),
but the moderate and severe forms were by 1.3 times less often
revealed among the teenagers as compared to the children. Over
one third of the children from the focies with the multidrug-
resistant TB (35.8%) had not been vaccinated in the maternity
hospitals and the exposured children had not been provided with
preventative care.

Consequently, under current conditions, when most children,
teenagers and adults with the respiratory multidrug-resistant TB
are provided with the outpatient treatment, the clinical-microbi-
ological testing and follow-up of these patients shall be moni-
tored systematically.

Conclusions.

1. The children under 1 years of age got infected in the focies
with the multidrug-resistant TB infection by 4.7 times more of-
ten (23.8% versus 5.0%, p<0.001), and more than a half of the
children under 4 were infected (59.6% versus 31.4%, p<0.05) as
compared to the localities with the drug-susceptible TB infec-
tion (the control group). At the same time, 17-year old teenagers
prevailed in the main group.
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2. The teenagers from the focies with the multidrug-resistant
TB infection were by 1.6 times more often diagnosed with
MDR-TB/RifTB than the children, while the risk of MDR-
TB was by 3.7 times more often detected among the children.
The pre-extensive drug resistance was revealed in 5.0% cases
(1 child) and the extensive drug resistance was also detected in
5.0% cases (1 child), while both pre-extensive drug resistance
and extensive drug resistance were by 2 times more often re-
vealed among the teenagers.

3. Microbiological testing of sputum for the susceptibility/re-
sistance of the mycobacterium tuberculous strains showed that
the resistance to HRS, HR and HRE combinations was more
often detected among the children as compared to the teenagers
(by 3.5 times, by 2.7 times and by 1.8 times correspondingly),
while the resistance to HRESZ and HRES combinations was by
2.7 and 1.6 times less often detected among the children than
among the teenagers.

4. The children from the focies with the multidrug-resistant
TB infection were by 3.4 times more often diagnosed with the
miliary TB than those from the focies with the drug-susceptible
TB (19.5% versus 5.8%, p<0.01), the fibrous-cavernous pulmo-
nary TB was by 2 times more often revealed (5.9% versus 2.9%,
p<0.05), the disseminated TB was diagnosed by 1.4 times more
often. Meningocephalitis (4.9% - 4) and caseous pneumonia
(2.9% - 2) were detected only in the main group of children.
The teenagers were statistically more often diagnosed with the
fibrous and cavernous TB (by 3.5 times), miliary TB (by 2.5
times) and caseous pneumonia (by 2.3 times), while the infil-
trative TV was diagnosed by 1.7 times less as compared to the
control group.

5. In most cases the children and teenagers of the main group
(65.6% and 61.5%) were diagnosed while visiting their family
physicians. The moderate state of the disease in the main group
was confirmed for 24 children (35.8%) and the severe state was
diagnosed for 31 children (46.3%). The frequent TB forms were
revealed among the children (44.7%) and teenagers (59.0%).
However, the moderate and severe states were by 1.3 times more
often detected among the children as compared to the teenagers.
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SUMMARY

FEATURES OF THE RESISTANT FORMS OF A SPECIF-
IC PROCESS AMONG CHILDREN AND TEENAGERS
FROM THE MULTIDRUG-RESISTANT TUBERCULOUS
INFECTION FOCI: CLINICAL PICTURE AND DIAG-
NOSTICS

Sakhelashvili M., Kostyk O., Sakhelashvili-Bil O., Piskur Z.
Danylo Halytsky Lviv National Medical University, Ukraina

Among 256 patients examined, 145 were diagnosed with
multidrug-resistant pulmonary TB: 67 children and 78 teenag-
ers from the focies with the multidrug-resistant TB (the main
group), and 111 patients (35 children and 76 teenagers) from
the focies with a chemosensitive TB (the control group). Mo-
lecular genetic testing of sputum, including the GeneXpert MTB
/ RIF method and the Hain Lifesciences linear probe analysis,
was used to diagnose MRTB. It was found that the pulmonary
TB was by 4.7 times more often revealed among the children
under 1 year old (23.8%) and among a half of the children under
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4 years old (59.6%) being from the focies with the multidrug-
resistant TB (the maint group) as compared to those being from
the localities with the drug-susceptible TB (the control group).
At the same time, 17-year old teenagers prevailed in the main
group. The teenagers from the main group were by 1.6 times
more often diagnosed with MDR-TB/RifTB than the children,
while the risk of MDR-TB was by 3.7 times more often detected
among the children. Pre-extensive drug resistance was detected
in 5.0% cases (1 child) and extensive drug resistance was also
revealed in 5.0% cases (1 child), both pre-extensive drug resis-
tance and extensive drug resistance were by 2 times more of-
ten revealed among the teenagers. The microbiological study of
sputum for the susceptibility/resistance of the mycobacterium
tuberculous strains showed that the resistance to HRS and HR
combinations was more often revealed among the children (by
3.5 and 2.7 times correspondingly) than among the teenagers,
while the resistance to HRESZ and HRES was revealed less
often (by 2.7 and 1.6 times correspondingly). The children
from the focies with the multidrug-resistant TB infection
were diagnosed with the miliary TB (by 3.4 times), fibrous-
cavernous pulmonary TB(by 2 times) and disseminated TB
(by 1.4 times) more often than in the control group. Meningo-
cephalitis (4.9% - 4) and caseous pneumonia (2.9% - 2) were
detected only in the main group of children. The teenagers
were statistically more often diagnosed with the fibrous-cav-
ernous TB (by 3.5 times), miliary TB (by 2.5 times) and case-
ous pneumonia (by 2.3 times), while the infiltrative TB was
by 1.7 times less often revealed as compared to the control
group. Most of the infected children (65.6%) and teenagers
(61.5%) from the main group were diagnosed after visiting
their family physicians. The moderate state was evident in
35.8% cases (24 children) and the severe state was revealed
in 46.3% cases (31 children) in the main group. The frequent
TB forms were detected among the children (44.7%) and
teenagers (59.0%), however, the moderate and severe states
were revealed among the children by 1.3 times more often
than among the teenagers.

Keywords: TB, children, teenagers, focies with the multi-
drug-resistant the TB infection.

PE3IOME

OCOBEHHOCTH CHEIU®UYECKOI'O IPOIECCA
B JIETKUX VY JETEN U MOJPOCTKOB U3 OYATI'OB
MYJbTAPE3SUCTEHTHON TYBEPKYJIE3HOM WH-
OEKIUN: KIMHUKA U IUATHOCTUKA

Caxenamuiau M.U., Kocteik O.I1.,
Caxenamsuiau-buias O.U., luckyp 3.H.

JIb606CKUU HAYUOHATLHBII MEOUYUHCKULL YHUBEpCUmem um. /{a-
nuna I anuyxoeo, Yxpauna

IIpoBeneHO KOMIUIEKCHOE KIMHUKO-MHUKPOOHOIOTHYECKOe
oOcyienoBanue 256 OosbHBIX JeTed (n=67) M HOAPOCTKOB
(n=78) n3 04aroB MyJIbTHPE3UCTCHTHOM TyOepKyIIe3HOH HHpEK-
1 (OMPTMH) - ocHoBHas rpymma u 111 OOJNBHBIX YyBCTBHTEINb-
HBIM TYOEPKYJIe30M JIETKHX — 35 ieTei v 76 TIOAPOCTKOB, U3 04aroB
qyBCTBUTEINbHOM TyOepKye3Hoi nndekuun (OYTH) - koHTpoIb-
Hast Tpynma. J[ist ycTaHOBJIGHHUs JUarHo3a MyJIETUPE3UCTEHTHOTO
TyOepkyneza (MPTB) npumeHeHbI MOJEKYISIPHO-TEHETHIECKUE
HCCIIE/IOBAHUsT MOKPOTBI, B yacTHOcTH Metoabl GeneXpert MTB/
RIF n nuneiinslii 3oua-ananu3 Hain Lifesciences.
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VYeranosieHo, uto B OMPTU B 4,7 pasa yame 6oneror Tydep-
kynezoM (Th) nerkux netu B Bozpacte 10 ogHoro roaa (23,8%),
a 110 4 et — 00JIbLIE MOJIOBUHBI U3 IETCKOM BO3PACTHON IPYIIITBI
(59,6%), yem B ouarax 4yBCTBHTEIBbHOTrO TyOepkynesa. Cpeau
HOJIPOCTKOB OCHOBHOM IPyYIIIbI IPe0oOIIalatoT MOXPOCTKU B BO3-
pacte 17 ner. B ocHOBHO# rpymme noapocTkoB B 1,6 pa3a yarie
nuarHoctupoBanbl MPTB/PudTh, uem y nereit, a MPTB B 3,7
pa3a gaie BeIABISLIIM Y feTeld. lllupokas nexapcTBeHHas yCTOMN-
yuBocth (IIIJTY) xoncrarupoBana y 1 (5,0%) peGenka, mpe-
LTV - taxxe y 1 (5,0%). Y moapoCTKOB B CPaBHEHUH € ICTHBMHU
OCHOBHOM IpymIibl B 3,5 pasa yalie KOHCTaTUpOBaHa PE3UCTEHT-
HOCTh K KomOuHarmu k HRS, B 2,7 paza — k HR, B 2,7 paza pexe
— k HRESZ u B 1,6 pa3a uame — x HRES. V nereii u3 ouaros
MyJIBTHPE3UCTEHTHOH TyOepKy/ie3HOH HMH(EKIMH MHIHapHbIH
Tb auarnoctupoBan B 3,4 pasa yaie, HuOPO3HO-KaBEPHOZHBIN
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Tb nerxux - B 2 pasa uaiue, quccemunupoBansbiii Th - B 1,4
pasa yaiie, YeM B KOHTPOJBbHOW Tpymnmne. MeHnHrosHuedanut
(4,9% - 4) n xa3eo3nas nueBMOHus (2,9% - 2) nuarHOCTUpOBa-
HBI TOJILKO B OCHOBHOM I'pyIINe JieTeld. Y MOIpOCTKOB J0CTOBEPHO
vae (B 3,5 pa3a) BbusiBlieH (HrOpo3HO-kaBepHO3HbIH Th, Munmap-
ueilii Th - B 2,5 pa3a u kazeo3Has THEBMOHUS - B 2,3 pa3a, B 1,7
paza pexe nHwisTpaTuBHbIA T, 4eM B KOHTPOJIBHOH rpyme.
BonbiuacTBO O0MBHBIX AeTeit (65,6%) u moapoctkos (61,5%)
OCHOBHO#l T'pYIIbI BBISBICHBI NPH OOPAICHUH K CEMEWHBIM
BpayaM. B OCHOBHOW rpynme COCTOSIHHE CpEIHEH TSKECTH
ormeueHo y 24 (35,8%) mereit, Tsxenoe - y 31 (46,3%). Pac-
npocTpaHeHHble HOpMbI TyOepKysie3a JUarHOCTUPOBAHbI KaK y
nereit (44,7%), Tak u oapoctkoB (59,0%), oHAKO COCTOSTHUE
CpeaHel TSHKECTH | TSDKEJI0e KOHCTATUPOBAHBI y MOAPOCTKOB B
1,3 paza pexe, yeM y AeTeil.
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ALDOSTERONE SYNTHASE GENE C-344T POLYMORPHISM AS A RISK FACTOR OF EARLY LEFT
VENTRICULAR REMODELING IN YOUNG HYPERTENSIVE PATIENTS WITH OBESITY

Yakimenko O., Chernyshova K., Bondar V., Klochko V., Kolomiets S., Tbilieli V.

Odessa National Medical University, Department of Propedeutic of Internal Medicine and Therapy, Ukraine

Nowadays, cardiovascular diseases (CVD) are the leading
cause of disability and mortality, according to the World Health
Organization (WHO). In the structure of cardiovascular morbid-
ity one of the leading places is occupied by arterial hypertension
(AH), with coronary heart disease (CHD) and cerebrovascular
diseases. AH is one of the main risk factor for cardiovascular
diseases and their complications, disability and mortality [28].

An important component of the unfavorable situation with
cardiovascular diseases in Ukraine and in the world is the early
development of arterial hypertension and its high prevalence
in young people of working age [8,15]. The importance of the
problem of early blood pressure increasing in young patients is
primarily associated with earlier damage of target organs [30].
According to recent studies, among young hypertensive patients
there is a low adherence to treatment, a high percentage of un-
diagnosed and untreated cases, which leads to early damage of
target organs and complications [13].

No less actual in the modern world with total digitalization
and hypodynamia is the problem of high prevalence of obesity
and overweight in the young generation. It is known that obesity
is one of the important risk factors for cardiovascular diseases,
including arterial hypertension. The presence of concomitant
obesity and overweight, according to some studies, increases the
risk of AH developing in men by 5,5-12 times, in women - by
4,5-18 times [6,35].

International population researches show an increased inci-
dence of obesity among children and adolescents in parallel with
an increased prevalence of hypertension in the same age groups
[19]. The phenomenon when hypertension in childhood and
adolescence progresses into adulthood is known as “BP track-
ing” [34].

The heart and blood vessels are the target organs in arterial
hypertension. Left ventricular hypertrophy (LVH) is its earliest
complication and basic risk factor for heart failure, myocardial
infarction, stroke and sudden cardiac death [32].

Obesity, both an isolated disease and in combination with AH,
is an independent risk factor for cardioremodeling processes due
to hemodynamic and non-hemodynamic (metabolic, humoral)
changes. However, research data about the exact mechanism and
type of myocardial hypertrophic processes in obesity are quite
contradictory [17]. According to some studies, left ventricular
hypertrophy in obesity develops by eccentric type [14], accord-
ing to other studies - concentric cardioremodeling processes are
dominant [31].

The modern view of left ventricular remodeling includes not
only an enlargement of the cardiomyocytes cell size (hypertro-
phy), as an adaptive response to increased pressure on the left
ventricular wall, but also the interstitial histopathological chang-
es - fibrosis, vascular remodeling, apoptosis. There is evidence
that increased apoptosis of cardiomyocytes is a limiting factor
that compensatory suppresses excessive myocardial hypertro-
phy. Myocardial fibrosis is associated with increased collagen
synthesis, decreased collagenase activity and loss of mutual reg-
ulation between profibrotic and antifibrotic processes. In addi-
tion, in obesity there is interstitial fatty infiltration, accumulation
of triglycerides in the contractile elements of the myocardium.
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All these structural changes in the myocardium, primarily of the
left ventricle, at appropriate stage lead to functional disorders
(diastolic and systolic), the development of heart failure, atrial
fibrillation and malignant arrhythmias [3].

The complex of pathophysiological changes of the myocardi-
um occurs under the influence of hemodynamic, neurogenic, hu-
moral and genetic factors. The activation of the renin-angioten-
sin-aldosterone system (RAAS) is the one of the important links
in the pathogenesis of AH, formation of target organs changes
(hypertrophy, fibrosis, apoptosis) and complications [3,27].

According to many researches, aldosterone, as the component
of RAAS, plays an important role in myocardial remodeling
in AH. And gene polymorphism, which encodes aldosterone
synthesis (aldosterone synthase), is considered as genetic
marker (“candidate gene”) for the risk of devevelopment
of AH and target organs lesions. Recently, many researches
deeper study the pathophysiological effects of aldosterone
and its activated synthesis in the pathogenesis of essential
arterial hypertension [11].

According to some studies, up to 15% of patients with es-
sential AH and 22% of patients with resistant AH have excess
aldosterone [3,22]. According to the Framingham study, patients
with aldosterone levels in the upper quartile had a more severe
increasing of blood pressure within 5 years, compared with pa-
tients in the lower quartile on aldosterone levels [3,20].

In addition to the effect on water-electrolyte metabolism, it
was found the potention of aldosterone to affect hypertrophic
and fibrotic processes in the myocardium, cause endothelial dys-
function and pro-inflammatory processes in the vascular wall,
myocardium and kidneys, which leads to myocardiosclerosis
and nephrosclerosis. There is evidence that these processes oc-
cur due to the ability of aldosterone to increase the expression
of cardiotropin-1 protein, prohypertrophic cytokine, IL-18, ac-
tivate collagen synthesis, cause the infiltration of endothelium
by macrophages and focal necrotic changes in the myocardium,
blood vessels. Also, according to some studies, aldosterone
can negatively affect metabolic processes, namely, the level of
glucose, insulin, C-peptide and insulin resistance - the index
HOMA [3,4,10].

It was found that obesity, both alone and in combination with
arterial hypertension, is accompanied by the synthesis of vari-
ous adipocytokines and components of local RAAS by visceral
adipose tissue [2]. Activation of local and systemic RAAS in
hypertension and obesity is addictive, leads to deeper lesions of
target organs in this comorbid combination, namely, remodeling
processes of the myocardium, blood vessels and the develop-
ment of cardiovascular complications.

Aldosterone is synthesized by the mitochondrial enzyme -
aldosterone synthase, which is encoded by the CYP11B2 gene
(cytochrome P450, family 11, subfamily B, polypeptide 2). The
CYP11B2 gene is located on the short arm (“p”) of chromosome
8 at position 22 and encodes a key enzyme in the synthesis of
aldosterone (18-hydroxylase) from deoxycorticosterone [4].

For today the most common and studied polymorphism of the
CYP11B2 aldosterone synthase gene is the change of cytosine
(C) to thymine (T) in the regulatory region of the gene at the
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-344 position and is signed as (C-344T) CYP11B2. According
to the results of majority studies, it was revealed the association
of the T-allele of the C-344T polymorphism of the aldosterone
synthase gene with its enhanced expression, aldosterone hyper-
synthesis, the development of essential AH and target organ le-
sions, including hypertrophic and fibrotic processes of the myo-
cardium [29, 38]. Furthermore, according to appropriate studies,
it was found a correlation between the T-allele of the C-344T
polymorphism of the aldosterone synthase gene and the devel-
opment of resistant forms of AH, ischemic stroke, atrial fibrilla-
tion, hypertrophic cardiopathy, disorders of glucose homeostasis
and others [5, 37].

A number of researches have been performed for study of the
aldosterone synthase gene C-344T polymorphism in patients
with abdominal obesity and metabolic syndrome, and their
results were contradictory [9, 24]. There is evidence that the
carrier of the T-allele increases the risk of hypertension on the
background of existing abdominal obesity [2]. However, ac-
cording to other studies, the opposite results were obtained, i.e.
the association of the C-allele of the aldosterone synthase gene
C-344T polymorphism with the development of AH and cardio-
vascular complications was found [36]. And according to other
researches, there were no correlations of this polymorphism
with AH and it were found no significant differences between
hypertensive and non-hypertensive patients [25].

Contradictory results of many researches of the features
of aldosterone synthase gene genetic expression have been
demonstrated in different European and Asian countries, where
significant ethnic and population differences have been revealed.

Today, despite the obvious genetic and pathophysiological
links, there is no unequivocal statement about the pathological
effect of aldosterone synthase gene C-344T polymorphism on
the development of functional hyperaldosteronism and on the
realisation of hypertensive phenotype, which requires further
study of this link of AH pathogenesis with involvement of hy-
pertensive patients of various population and age groups.

The purposes of the research were:

- to study the prevalence of C-344T polymorphism and the
distribution of aldosterone synthase gene (CYP11B2) genotypes
in young patients with arterial hypertension, depending on the
presence or absence of concomitant obesity (or overweight)

- to analyze the association of aldosterone concentration with
aldosterone synthase gene genotypes in young patients with ar-
terial hypertension and concomitant obesity (or overweight)

- to study the features of left ventricular hypertrophy by echo-
cardioscopy and to identify their association with different geno-
types of the aldosterone synthase gene in young patients with
arterial hypertension, depending on the presence or absence of
concomitant obesity (or overweight)

Material and methods. Patients were examined in the cardi-
ology department of the Multidisciplinary Medical Center of the
Odessa National Medical University, Odessa, Ukraine.

The inclusion criteria for patients in the research were the
presence of essential arterial hypertension (Guidelines ESC/
ESH 2018), young age (according to the WHO) - from 18 to 44
years old.

The exclusion criteria were: no inclusion criteria; secondary
hypertension; confirmed endocrine obesity; the presence of
HF III-IV FC; chronic kidney diseases III-IV stages; manifest
endocrine pathology; pregnancy and lactation; documented
oncological pathology; mental disorders; patients who
underwent cardiovascular events (MI, TIA, stroke) in less
than 6 months before the start of the research; acute infectious
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diseases; asocial personalities; uncompensated kidney and liver
diseases with severe renal and hepatic insufficiency, refusal to be
observed by doctor or participate in the research program.

Agreement to participate in the research was documented by
the bilateral signing of an informed agreement form. The re-
search was conducted with following of safety measures for life
and health, in compliance with human rights and moral-ethical
standards, in accordance with the principles of the Helsinki Dec-
laration of Human Rights and Order of the Ministry of Health of
Ukraine Ne 693 from 01.10.2015, Council of Europe Convention
on Human Rights and Biomedicine (ETS-164) from 04.04.1997.

123 young patients with essential arterial hypertension (18-
44 years old) were examined, the average age was (32,83+0,58)
years old, the male/female ratio was 72/51 respectively. For
all patients the body mass index (BMI) was calculated using
the Quetelet’s formula: body weight/height® (kg/m?). Depend-
ing on BMI, all patients were divided into 3 groups: group 1
(n=41) consisted of patients with normal body weight (NBW),
BMI=18,5 to 24,9 kg/m2; group 2 (n=40) consisted of patients
with overweight, BMI=25-29,9 kg/m2; group 3 (n=42) — pa-
tients with obesity — BMI>30 kg/m2.

All patients were performed polymerase chain reaction (PCR)
analysis of the C-344T polymorphism of the aldosterone syn-
thase gene (CYP11B2). Venous whole blood samples were used
as the test material. Blood sampling was performed in vacuum
plastic test tubes, volume 3,0 ml, type Vacuette, with added
ethylenediaminetetraacetic acid disodium salt (EDTA) as an
anticoagulant at a final concentration of 2,0 mg/ml. Genomic
DNA was isolated using the Blood Genomic DNA Extraction
kit-50; 100 (LLC “PRODUCTION COMPANY SIMESTA”,
Ukraine). PCR analysis of the CYP11B2 gene was performed
using a set of reagents “CARDIOGENETICS HYPERTENSION
for the determination of genetic polymorphisms associated with the
risk of arterial hypertension development, by real-time PCR (“DNA
technology”, RF) on an amplifier with a fluorescent signal detec-
tion system in the real-time CFX96 (Bio-Rad, USA). Based on the
results of PCR, one of three possible genotypes of the aldosterone
synthase gene C-344T polymorphism was identified: CC, CT, TT.
For obtaining of more significant statistical results during compar-
ing the frequency of genotypes occurrence, “pathological” geno-
types (CT and TT) were combined into one group.

The frequencies of genotypes and allele’s occurrence of the al-
dosterone synthase gene C-344T polymorphism in three groups
of young hypertensive patients with normal BMI, overweight
and obesity were analyzed.

In the examined groups, the level of aldosterone in blood
was studied by the chemiluminescent method on an automatic
chemiluminescent analyzer Mindray CL 900i (“Foramed”,
Ukraine). Blood sampling was performed from the cubital vein
after a 30-minute rest in the prone position on an empty stomach
in the morning for 2 hours after awakening (between 8:00 and
11:00). The reference values were the aldosterone level of 30-
230 pg/ml.

For checking of the structural and functional condition of the
heart and the type of myocardial remodeling, a transthoracic
echocardiography in M- and two-dimensional modes was per-
formed using a digital ultrasound apparatus of the latest gen-
eration Vivid E9 (General Electric, Healthcare Technologies,
USA). Measurement was carried out according to the standard
method of the American Society of Echocardiography recom-
mendations [26].

The following echocardiographic parameters were assessed:
left ventricular end-diastolic diameter (LVEDD, mm); interven-
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tricular septal thickness (IVST, mm); left ventricular posterior
wall thickness (LVPWT, mm).
Taking into account these indicators, the following param-
eters and indexes were calculated:
1) the relative wall thickness of the LV (LV RWT, units) by for-
mula [26]:
RWT=2* LVPWT/LVEDD

2) LV myocardial mass (LVMM, g) according to the method of
R.B. Devereux et al. [18]:
LVMM (g)=0.8{1.04[([LVEDD + IVST + LVPWTJ: -
LVEDD?)]} + 0.6

Subsequently, LVMM was indexed to body surface area
(LVMI, g/BSA m?), and also to height >” (LVMI, g/height m >7).

The reference upper limits of the normal values of LVMI by
linear measurement were 95 g/m? for female, 115 g/m? for male
for the calculation using BSA; 44 and 48 g/m 27 in female and
male respectively - on indexation of LVMM to height 7 [26].

LV myocardial mass indexation allows compare the pa-
tients with different body parameters. However, the question
of whether to use height, weight, or BSA as the indexing term
remains controversial. Some studies indicate that indexing to
height raised to powers such as 1,7, 2,13 and 2,7 has advan-
tages over indexing by BSA, especially in obese or overweight
patients [12, 16]. There is evidence that the frequency of detec-
tion of hypertrophic processes of the LV in obesity is artificially
underestimated using the traditional indexation of LVMM to
BSA, therefore, it may be promising to index this parameter to
height (height 7) [23]. However, today there are no sufficient
data to judge the additional diagnostic and prognostic value of
this approach, and yet most studies use the traditional method of
LVMM indexation to BSA [26].

Based on the LVMI and LV RWT values, the following types
of left ventricular geometry (Fig.1) were identified in accor-
dance with the principles of A. Ganau et al. [21]:

1) normal LV geometry with LVMI <115 g/m? in men, <95 g/m?
in women, and LV RWT < 0,42;

2) concentric left ventricular hypertrophy (LVH) with LVMI
>115 g/m? in men, > 95 g/m? in women, and LV RWT > 0,42;
3) eccentric LV hypertrophy with LVMI >115 g/m? in men, > 95
g/m? in women, and LV RWT < 0,42;

4) concentric remodeling (CR) of LV with LVMI <115 g/m? in
men, <95 g/m? in women, and LV RWT > 0,42.

=
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Fig. 1. Types of left ventricular geometry according to the
principles of A. Ganau et al.
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Statistical analysis of the obtained results was carried out
by parametric and nonparametric methods using the statisti-
cal software programs Statgraphics Plus 5.0, Statistica 10.0.
The frequencies of genotypes and alleles of the aldosterone
synthase gene C-344T polymorphism were studied in the ab-
solute and relative (%) values; the correspondence of the al-
leles and genotypes distribution to the Hardy—Weinberg prin-
ciple was analyzed. Quantitative parameters were presented
as average value (M), standard deviation and average error
(m). A comparative analysis of the genotype and allele fre-
quencies of the studied aldosterone synthase gene and types
of left ventricular remodeling between the groups was per-
formed using two-sided Fisher’s exact test. To assess the sig-
nificance of differences in quantitative parameters between
two independent groups, we used the parametric Student’s
t-test and the nonparametric Mann—Whitney U-test. The re-
sults were considered statistically significant when p<0,05.
The differences between groups 1 and 2 were designated as
“p1”, the differences between groups 1 and 3 - “p2”, between
groups 2 -3 - “p3”.

Results and discussion. Analyzing the obtained data, the
following patterns were revealed. Table 1 shows the preva-
lence of genotypes and alleles of the C-344T polymorphism
of the aldosterone synthase gene in hypertensive young pa-
tients with normal weight, overweight and obesity. Thus, in
patients with AH and normal BMI (group 1), the “normal”
genotype CC was found in 16 patients (39,02%), in AH and
overweight (group 2) the genotype CC was found in 10 pa-
tients (25, 00%), in AH and concomitant obesity (group 3)
- in 9 patients (21,43%). The frequency of “pathological”
genotypes (CT+TT) of C-344T polymorphism in group 1
was 60,98% (25 patients), in group 2 — 75,00% (30 patients),
in group 3 — 78,57% (33 patients). That is, in all examined
groups of young hypertensive patients “pathological” geno-
types (CT+TT) were more frequent, while in groups 2 and
3 — with high significance (P=0,000), in group 1 — non-sig-
nificantly, p=0,08. Comparing the frequency of genotypes
occurrence between groups, no significant differences were
obtained (p1=0,24, p2=0,09, p3=0,80), i.c. the distribution of
the genotypes frequencies of the studied polymorphism does
not significantly influence on the body mass indices. The
obtained results coincide with a plenty of larger population
studies, where the role of the C-344T polymorphism of the al-
dosterone synthase gene was studied and the high prevalence
of the CT and TT genotypes of this polymorphism in patients
with arterial hypertension was shown [2,3,29,38].

Analyzing the occurrence of the -344C and -344T alleles of
the C-344T polymorphism of the aldosterone synthase gene
(Table 1) in young hypertensive patients, there were signifi-
cant differences only between groups 1 and 3 (p2=0,04), i.e.
in the group of hypertensive patients with obesity the “patho-
logical” -344T-allele was significantly more frequent than in
the group with normal BMI. Significant differences between
other groups were not obtained (p1=0,34, p3=0,35). At the
same time, the occurrence of the “normal” -344C-allele of
the aldosterone synthase gene in groups 1 and 2 (P=0,01 and
P=0,27 respectively) exceeded the frequency of the -344T-al-
lele, in group 3 - the opposite situation, without a significant
differences (P=0,64). The obtained result can be explained by
the low incidence of “pathological” homozygotes (TT geno-
type) in the examined patients; in the structure of “pathologi-
cal” genotypes, heterozygotes (CT genotype) predominated,
that influenced on such frequency distribution of alleles.
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Table 1. Distribution of genotypes and alleles of aldosterone synthase gene C-344T polymorphism
in young patients with arterial hypertension, depending on the presence or absence of concomitant obesity
(or overweight), abs ./%

All young patients with AH (n=123)
Genotypes of aldosterone Group 1 Group 2 Group 3
synthase gene AH with normal AH with AH with obesity P
BMI (n=41) overweight (n=40) (n=42)
«Normal» genotype CC, abs./% 16 (39,02 %) 10 (25,00 %) 9 (21,43 %) p1=0,24
. 2=0,09
«Pathological» genotypes P L
CT+TT, abs./% 25 (60,98 %) 30 (75,00 %) 33 (78,57 %) p3=0,80
P=0,08 P=0,000 P=0,000
Alleles
-344C 52 (63,4%) 44 (55%) 40 (47,6%) P;gagj
-344T 30 (36,6%) 36 (45%) 44 (52,4%) g3=0:35

note: P - significance of differences between the frequency of genotypes occurrence (“normal” and “pathological”)
within each group, pl - significance of differences between st and 2nd groups;
p2 - significance of differences between Ist and 3rd groups; p3 - significance of differences between 2nd and 3rd groups

Table 2. Aldosterone concentration in young patients with arterial hypertension,
depending on the presence or absence of concomitant obesity (or overweight), M+m

All young patients with AH (n=123)
Aldosterone blood Group 1 Group 2 Group 3
concentration AH with normal AH with overweight AH with obesity P
BMI (n=41) (n=40) (n=42)
p1=0,055
Aldosterone, pg/ml 139,4+6,86 158,85+7,3 181,92+6,74 p2=0,000
p3=0,023

note: pl - significance of differences between 1st and 2nd groups; p2 - significance of differences between st and 3rd groups;
p3 - significance of differences between 2nd and 3rd groups

According to the results of the study of the blood aldosterone
concentration in three examined groups (Table 2), the aver-
age value of this parameter in all groups was within the nor-
mative limits: in group 1 — (139,446,86) pg/ml, in group 2 — (
158,85+7,3) pg/ml, in group 3 — (181,92+6,74) pg/ml. Compar-
ing the average aldosterone concentration between groups, sig-
nificant differences were found only between hypertensive pa-
tients with normal BMI and with concomitant obesity (between
groups 1 and 3, p2=0,000), as well as between overweight and
obese patients (between groups 2 and 3, p3=0,023). There were
no significant differences between groups 1 and 2 (p1=0,055).
The presence of concomitant overweight and, to a greater extent,
obesity significantly affects the blood aldosterone concentration,
that is caused by activation of the local RAAS and increased
secretion of aldosterone by visceral adipose tissue [1,2].

Analyzing the echocardiographic parameters of left ventricu-
lar hypertrophy in young hypertensive patients with different
body weights (Table 3), significant differences were revealed in
some indicators which characterize the geometry of the LV. The
average value of LVMM in group 1 was (173,8049,01) g, in
group 2 — (206,18+7,91) g, and the maximum values reached
in group 3 — (254,48+8,44) g, while the differences between
the groups showed high significance (p1=0,010, p2=0,000,
p3=0,000). After indexation of LVMM to body surface area (g/
BSA m?), the highest parameter was observed in young hyper-
tensive patients with obesity (group 3) — (114,14+3,57) g/m?,
which significantly (p2=0,027) exceeded LVMI in hypertensive
patients with normal BMI — (96,78+4,82) g/m?. This parameter
in overweight patients (group 2) was on intermediate position —
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(104,45+3,44) g/m?, there were no significant differences with
group 1 (p1=0,664), compared with group 3 — there was a sig-
nificant difference (p3=0,033).

After indexation of LVMM to height>” (g/height m?7), more
significant differences were found between the groups, which
justifies this approach to calculation of LVMI in patients
with overweight and obesity. Thus, LVMI in group 1 was
(40,5242,01) g/m*’, in group 2 — (47,91£1,57) g/m*’, in group
3 — (59,54+2,03) g/m*’, wherein the differences between all
three groups were more significant compared with the index-
ation to BSA (p1=0,012, p2=0,000, p3=0,000 versus p1=0,664,
p2=0,027, p3=0,033 respectively). Analyzing the obtained data,
it can be assumed that indexation of LVMM to height?’ in over-
weight and obese patients with a higher probability helps to re-
veal an increased LVMM compared with traditional indexation
to BSA. The received results have matched with some studies
which had shown an advantage of indexation of LVMM to
height raised to the power of 2,7 in obese or overweight patients
compared with indexation to BSA. That is, on the traditional cal-
culation of LVMI in overweight hypertensive patients, a certain
proportion of cases of LV hypertrophy is “masked” or “lost”,
which leads to an inadequate assessment of the target organs
condition and, accordingly, inadequate management of this cat-
egory of patients [12,16]. LV RWT in the examined groups was:
in group 1 — (0,41£0,02), in group 2 — (0,39+0,01), in group
3 —(0,4040,02), while there were no significant differences be-
tween the groups (p1=0,347, p2=0,63, p3=0,687). Overweight
or obesity in young with AH patients did not significantly affect
the average value of LV RWT.
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Table 3. Echocardiographic parameters of left ventricular hypertrophy in young patients with arterial hypertension,
depending on the presence or absence of concomitant obesity (or overweight), M+m

All young patients with AH (n=123)
Echocardiographic
parameters Group 1 'Group 2 . G'roup 3 ) p
AH with normal AH with overweight AH with obesity
BMI (n=41) (n=40) (n=42)

p1=0,004
LVEDD, mm 48,90+0,98 53,15+1,06 57,02+1,04 p2=0,000
p3=0,011
p1=0,257
IVST, mm 9,59+0,29 10,08+0,24 10,71+0,29 p2=0,013
p3=0,109
p1=0,385
LVPWT, mm 9,83+0,34 10,13+0,24 11,05+0,32 p2=0,008
p3=0,048
p1=0,010
LVMM, g 173,80+9,01 206,18+7,91 254,48+8,44 p2=0,000
p3=0,000
p1=0,664
/I];\QLHI;Z 96,78+4,82 104,45+3,44 114,14+3,57 p2=0,027
& p3=0,033
p1=0,012
/hléi\lll\l/{lr’nu 40,52+2,01 47,91+£1,57 59,54+2,03 p2=0,000
ghelg 3=0,000
p1=0,347
LV RWT, units 0,41+0,02 0,39+0,01 0,40+0,02 p2=0,63
p3=0,687

note: pl - significance of differences between 1st and 2nd groups; p2 - significance of differences between 1st and 3rd groups;
p3 - significance of differences between 2nd and 3rd groups

120,00%
498% % . _ .
100,00% - S m Concentric remodeling
(p1=0,98, p2=0,62, p3=0,61)
80,00% - A
T WEccentric LVH (»1=0,01,
60,00% - p2=0,000, p3=0,36)
40,00% - A
B Concentric LVH (p1=0,88,
Yo - —
20.00% - p2=0,88, p3=0,82)
0,00% - : . . 1 MNormal geometry of LV
AHwith AHwith AHwith (p1=0,07, p2=0,003,
normal overweight obesity p3=0,31)
BMI

Fig. 2. Distribution of left ventricular geometry in young hypertensive patients with normal BMI, overweight and obesity, %.
Note: pl - significance of differences between 1st and 2nd groups; p2 - significance of differences between st and 3rd groups;
p3 - significance of differences between 2nd and 3rd groups

On the basis of the obtained echocardiographic parameters, In the group of patients with normal body weight, normal LV
it was performed an analysis of the geometry type and features geometry was predominant — it was in 21 patients, which was
of LV remodeling in the examined young hypertensive patients 51,22%, concentric LVH was found in 15 patients (36,58%),
(Fig. 2). the most rare types — eccentric LVH and concentric remodeling

© GMN 81



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Table 4. Association of C-344T polymorphism genotypes of the aldosterone synthase gene with blood aldosterone concentration
and echocardiographic parameters of left ventricular hypertrophy in young patients with arterial hypertension, M+m

All young patients with AH (n=123)
Parameters «Normal» genotype CC «Pathological» genotypes (CT+TT) P
n=35 n=88
Aldosterone, pg/ml 122,9546,25 175,26+4,57 p=0,000
LVMM, g 185,2+9,40 222,49+6,76 p=0,001
LVMI, g/BSA m? 96+4,33 108,86+2,76 p=0,014
LVMI, g/height m?’ 43,494+2,12 51,78+1,54 p=0,001
LV RWT, units 0,37+0,01 0,41+0,01 p=0,08

note: p - significance of the difference between groups with “normal” and “pathological” genotypes

— were observed in 3 (7,32%) and 2 patients (4,88%), respec-
tively. In patients with AH and overweight, concentric LVH was
non-significantly more frequent — in 14 patients (35%), eccentric
LVH and normal LV geometry were equally often observed —
in 30% of cases each type, the most rare type of LV geometry
— concentric remodeling — was observed in 2 patients (5%). In
the group of patients with AH and obesity the eccentric LVH
predominated (17/40,47%). Concentric LVH was found in 16
patients (38,1%), normal LV geometry — in 8 patients (19,05%),
CR —in 1 patient (2,38%). Comparing the obtained results be-
tween the groups, significant differences were obtained in regard
to the incidence of eccentric LVH between patients with normal
BMI and obesity (7,32% vs 40,47% respectively, p2=0,000), as
well as compared with overweight patients (7,32% vs 30% re-
spectively, p2=0,01). Therefore, the eccentric type of LVH in
the presence of overweight and, especially, concomitant obesity
in our study was observed significantly more often compared
with patients with normal BMI, there were no significant dif-
ferences between groups 2 and 3 (p3=0,36). The received result
coincides with the results of other researches of cardioremod-
eling processes in obese patients, where eccentric LVEH was
predominant [14, 33]. Also, significant differences between the
groups were observed in regard to the normal LV geometry,
which significantly prevailed in group 1 compared with group
3 (p2=0,003), compared with group 2 and between group 2 and
3 — the differences were non-significant (p1=0,07, p3=0,31). No
significant differences were found between the groups in regard
to concentric LVH (p1=0,88, p2=0,88, p3=0,82) and concentric
remodeling (p1=0,98, p2=0,62, p3=0,61).

In the performed research it was studied the association of
“normal” and “pathological” genotypes of C-344T polymor-
phism of the aldosterone synthase gene with plasma aldosterone
concentration and echocardiographic parameters of myocardial
remodeling in young hypertensive patients (Table 4).

Thus, the average value of aldosterone concentration was
significantly higher (p=0,000) in patients with “pathological”
genotypes (CT+TT) — (175,26+6,25) pg/ml against patients with
“normal” CC genotype, where the average value of this param-
eter was (122,9546,25) pg/ml. Analyzing the average values of
echocardiographic indices, in carriers of genotypes (CT+TT)
the LVMM was significantly higher than in carriers of the CC
genotype — (222,49+6,76) g versus (185,2+9,40) g respectively
(p=0,001). Also, significant differences were obtained in regard
to the average value of LVMI, both in indexation to BSA and
height*’. In carriers of genotypes (CT+TT) this parameter was
(108,86+2,76) BSA m? and (51,78+1,54) height m*’, which sig-
nificantly exceeded the average LVMI value in carriers of the
CC genotype of the studied aldosterone synthase gene poly-
morphism, where this parameter was (96,00+4,33) BSA m?and
(43,49+2,12) height m>’ (p=0,014 and p=0,001 respectively).
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Thus, the carriage of the -344T allele of the C-344T polymor-
phism of the aldosterone synthase gene is significantly associ-
ated with both increased aldosterone synthesis and higher val-
ues of LVMM and LVMI in patients with arterial hypertension,
which coincides with the data of other studies [2,7].

Conclusions. In the examined young patients with arterial hy-
pertension the “pathological” genotypes (CC+CT) of the aldo-
sterone synthase gene C-344T polymorphism were significantly
more frequent in patients as with normal body weight and with
concomitant obesity or overweight.

The average blood aldosterone concentration in all groups of
examined young hypertensive patients was within the normative
values, however, in concomitant overweight and obesity this pa-
rameter was significantly higher, that confirms the presence of
additional activation of aldosterone synthesis in such comorbid
combination and requires further study of the exact mechanism
of this type of hyperaldosteronism.

Concomitant overweight and, to a greater extent, concomitant
obesity significantly influenced on the echocardiographic pa-
rameters characterizing left ventricular hypertrophic processes
in young patients with arterial hypertension. In the structure of
the geometry types of the left ventricle, as the weight parameters
of young hypertensive patients increased, the proportion of ec-
centric left ventricular hypertrophy significantly increased and
the proportion of normal LV geometry decreased.

“Pathological” genotypes (CT+TT) of the C-344T polymor-
phism of the aldosterone synthase gene are associated with a
higher blood aldosterone concentration and more expressed left
ventricular hypertrophic processes in young patients with arte-
rial hypertension.

REFERENCES

1. baxxenoBa EA, bensiesa O/I, bepesuna AB u np. Pennn-an-
THOTEH3MH-alIbI0CTEPOHOBAS CHCTEMA Y OOIBbHBIX A0TOMHHAIIB-
HBIM O)KUPEHHEM U apTepHaNbHOM TUIepTeH3ueli // Aprepuas-
Has. raneprersus. 2013; 19 (5): 389-396.

2. bposun /1J1, baxenosa EA, ITono PO, benstera O/1, bepesu-
Ha AB, Kaponosa TJI, Kopenbsckast HA, MBanosa TT, [Tuennna
CH, bapanosa EU, bepxosuu OA, Illnsaxto EB. Pacnipenenenune
TEHOTHIIOB M BCTPEUAEMOCTh AJlIeNeil TeHa allbJ0CTepOH-CHH-
Ta3bl y OOJMBHBIX a0OMHHATBHBIM O’KUPEHHEM // Y UeHbIE 3aIi-
cku CII6I'MY um. U. I1. TaBnosa. 2015; 22 (2): 20-23.

3. Jlosunceka MC, JKabenp BM. 3HaueHHs momimMopdizmy
rera amppocreporcunrerasn (CYP11B2), sk kommoHeHTa
PEHIH-aHT10TE€H3UH-aIbOCTePOHOBOI CHCTEMH B IIaTOTEHE31
rineprpodii Miokapa MpH TIMEPTOHIYHIA XBOpOOi: O
JiTepartypu i BiacHud 10cBix // BicH. BiHHHMI. Hall. Mea. YH-TY
im. M. L. [Tuporoga. 2019; 23 (2): 321-329.

4. Munocnasckuii J1K. AnprocTepoHCHHTa3a, HTOMUMOpdu3M ee



GEORGIAN MEDICAL NEWS
No 11 (320) 2021

reHa CYP11B2 npu aprepuanbHON MMIIEPTEH3UN U aCCOLMHUPO-
BaHHBIX C HEIO KapAMOBACKYISIPHBIX 3a0oieBaHusIX (0030p JiH-
Teparypel) / Aprepuanbhas runeprensus. 2017; 4 (54): 18-28.
5. TuxonoBa CA. AHami3 KJIHIYHHUX, TCHETHYHHX 1 TCHICP-
HHUX JeTepMiHaHT Hee(EeKTHBHOIO JIKyBaHHS B MAIli€HTIB 3
apTepianpHOIO rinepTeHsieto / AprepianpHa rineprensis. 2016;
3:98-100.

6. llansnoBa CA, [eeB AJl, bananosa FOA, Kanycruna AB,
Nmaesa AD, Mypomiiesa ['A, Kucenesa HB, boiinos CA. JIax-
LIATWICTHUE TPEHAbl OXKHMPEHUS U apTepUaIbHON THUIEPTOHUU
U ux accormanuu B Poccun // KapanosackymsipHast Tepanus 1
npodunakruka. 2017; 6(4): 4-10.

7. Abdel Ghafar MT. Association of aldosterone synthase CY-
P11B2 (-344C/T) gene polymorphism with essential hyperten-
sion and left ventricular hypertrophy in the Egyptian population
// Clin Exp Hypertens. 2019; 41(8): 779-786.

8. Battistoni A, Canichella F, Pignatelli G. Hypertension in
Young People: Epidemiology, Diagnostic Assessment and Ther-
apeutic Approach // High Blood Pressure Cardiovascular Pre-
vention. 2015; 22(4): 381-8.

9. Belline NM, Foucn L, Fumeron F et al. Association of the
-344 T>C and the 3097 G>A polymorphisms of CYP11B2 gene
with hypertension, type 2 diabetes, and metabolic syndrome in
French population // Am. J. Hypert. 2010; 23 (6): 660—-667.

10. Briet M, Barhoumi T, Mian MOR., Coelho SC, Ouerd S, Rau-
tureau Y & Schiffrin EL. Aldosterone-Induced Vascular Remodel-
ing and Endothelial Dysfunction Require Functional Angiotensin
Type 1a Receptors. Hypertension. 2016; 67 (5): 897-905.

11. Catena C, Colussi G, Martinis F, Novello M & Sechi LA.
Microalbuminuria and plasma aldosterone levels in nondia-
betic treatment-naive patients with hypertension // J. Hypertens.
2017; 35 (12): 2510-2516.

12. Chirinos JA, Segers P, De Buyzere ML, Kronmal RA, Raja
MW, De Bacquer D, et al. Left ventricular mass: allometric scal-
ing, normative values, effect of obesity, and prognostic perfor-
mance // Hypertension. 2010; 56: 91-8.

13. Cohen DL, Townsend RR. Approach to the young patient
with new-onset hypertension // Clin J] Am Soc Nephrol. 2018
Jun 7; 13(6): 929-932.

14. Cuspidi C, Rescaldani M, Sala C, Grassi G. Left-ventricular
hypertrophy and obesity: a systematic review and meta-analysis
of echocardiographic studies // J Hypertens. 2014 Jan; 32(1): 16-
25. doi: 10.1097/HJH.0b013¢328364b58. PMID: 24309485.
15. Dashieva EB, Petrova MM, Kaskaeva DS. Arterial
hypertension in young people: the basic factors of its
development risks // Siberian Medical Review. 2020; (4): 12-19.
16. de Simone G, Kizer JR, Chinali M, Roman MJ, Bella JN,
Best LG, et al. Normalization for body size and population-at-
tributable risk of left ventricular hypertrophy: the Strong Heart
Study // Am J Hypertens. 2005; 18: 191-6.

17. Delia Mercea, Raluca lanos, Calin Pop, Andrada-Luciana
Lazar, Adela Sitar-Taut, Olga Orasan, and Angela Cozma. The
Impact of Obesity on Left Ventricular Hypertrophy and Diastol-
ic Function in Caucasian Children // Metabolic Syndrome and
Related Disorders. May 2021; 218-224. http://doi.org/10.1089/
met.2020.0056

18. Devereux RB, Alonso DR, Lutas EM, et al. Echocardio-
graphic assessment of left ventricular hypertrophy: comparison
to necropsy findings / Am J Cardiol. 1986 Feb 15; 57(6): 450-8.
19. Din-Dzietham R, Liu Y, Bielo M, Shamsa F. High blood
pressure trends in children and adolescents in national surveys,
1963 to 2002 // Circulation 2007; 116(13): 1488-1496.

20. Funder, J. W. Primary aldosteronism and low-renin hyper-

© GMN

tension: a continuum? // Nephrol Dial Transplant. 2013; 28 (7):
1625-1627. doi: 10.1093/ndt/gft052.

21. Ganau A, Devereux RB, Roman MJ, et al. Patterns of Left
Ventricular Hypertrophy and Geometric Remodeling in Essen-
tial Hypertension // J Am Coll Cardiol. 1992 Jun; 19(7): 1550-8.
22. Hwang AY, Dietrich E, Pepine CJ, Smith SM. Resistant Hy-
pertension: Mechanisms and Treatment // Curr Hypertens Rep.
2017; 19 (7): 56. doi: 10.1007/s11906-017-0754-x.

23. Jennings G. Obesity and left ventricular hypertrophy: does
my heart look big on this? / Journal of Hypertension. November
2010;28 (11):2190-2193. doi: 10.1097/HJH.0b013e3283401 fad
24. Kim YR, Kim SH, Kang SH et al. Association of CYP11B2
polymorphisms with metabolic syndrome patients // Biomed.
Rep. 2014; 2 (5): 749-754.

25. Lacchini R, Sabha M, Coeli FB. T allele of -344 C/T poly-
morphism in aldosterone synthase gene is not associated with
resistant hypertension // Hypertens. Res. 2009; 32(2): 159-62.
26. Lang RM, Badano LP, Mor-Avi V et al. Recommendations
for cardiac chamber quantification by echocardiography in
adults: an update from the American Society of Echocardiogra-
phy and the European Association of Cardiovascular Imaging //
J Am Soc Echocardiogr. 2015; 28: 1-39.e14.

27. Liu D, Zhang Y, Hu B, Zhang J, Zhao Q. Association of
ATI1R polymorphism with hypertension risk: An update meta-
analysis based on 28,952 subjects // Journal of the Renin-Angio-
tensin-Aldosterone System. 2015; 16 (4): 898-909.

28. Liischer TF. Epidemiology of cardiovascular disease: the
new ESC Atlas and beyond // Eur Heart J. 2018 Feb 14; 39(7):
489-492. doi: 10.1093/eurheartj/ehy070.

29. Maharjan S, Mopidevi B, Kaw MK [et al.] Human aldosterone
synthase gene polymorphism promotes miRNA binding and regu-
lates gene expression // Physiol. Genomics. 2014; 46(24): 860-5.
30. Mangena P, Saban S, Rayner B. An approach to the young
hypertensive patient // S Afr Med J. 2016 Jan; 106(1): 36-8.

31. Murdolo G, Angeli F, Reboldi G et al. Left Ventricular Hy-
pertrophy and Obesity: Only a Matter of Fat? // High Blood
Press Cardiovasc Prev. 2015; 22: 29—41. https://doi.org/10.1007/
$40292-014-0068-x]

32. Shenasa M, Shenasa H. Hypertension, left ventricular hy-
pertrophy, and sudden cardiac death // Int. J. Cardiol. 2017; 237:
60-63. doi: 10.1016/j.ijcard.2017.03.002.

33. Talib A, Roebroek YGM, Paulus GF et al. Left Ventricular
Geometrical Changes in Severely Obese Adolescents: Preva-
lence, Determinants, and Clinical Implications // Pediatr Cardiol.
2021; 42: 331-339. https://doi.org/10.1007/300246-020-02487-9
34. Tirosh A, Afek A, Rudich A, et al. Progression of normo-
tensive adolescents to hypertensive adults: A study of 26 980
teenagers // Hypertension. 2010; 56(2): 203-209. [http://dx.doi.
org/10.1161/ HYPERTENSIONAHA.109.146415

35. Torrance B, Lewanczuk R, McGavock J.Overweight, physi-
cal activity and high blood pressure in children: a review of the
literature // Vasc Health Risk Manag. 2007; 3(1): 139-49.

36. Wang L, Zhou J, Zhang B, Wang H, Li M, Niu Q. Association
of echocardiographic left ventricular structure and -344C/T aldoste-
rone synthase gene variant: A meta-analysis // Journal of the Renin-
AngiotensinAldosteroneSystem. 2015; 16 (4): 858-871.

37. Yan G, Wang Y. Association of CYP11B2 gene polymor-
phism with ischemic stroke in the north Chinese Han population
// Neurol. India. 2012; 60(5): 504-9.

38. Ye WJ, Zheng L, Wang ZH, Chen HH. Meta analysis on
the association of CYP11B2 gene polymorphism and essential
hypertension in Chinese Han population / Zhonghua Xin Xue
Guan Bing Za Zhi. 2013; 41(9): 795-9.

83



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

SUMMARY

ALDOSTERONE SYNTHASE GENE C-344T POLYMORPHISM AS A RISK FACTOR
OF EARLY LEFT VENTRICULAR REMODELING IN YOUNG HYPERTENSIVE PATIENTS WITH OBESITY

Yakimenko O., Chernyshova K., Bondar V., Klochko V., Kolomiets S., Tbilieli V.

Odessa National Medical University, Department of Propedeutic of Internal Medicine and Therapy, Ukraine

The purposes of the research were to study the prevalence of
C-344T polymorphism and the distribution of aldosterone syn-
thase gene (CYP11B2) genotypes, to analyze the association of
aldosterone concentration with aldosterone synthase gene geno-
types, to study the features of left ventricular hypertrophy (LVH)
by echocardioscopy and identify their association with different
genotypes of the aldosterone synthase gene in young patients
with arterial hypertension (AH), depending on the presence or
absence of concomitant obesity (or overweight). 123 young pa-
tients with essential AH (18-44 years old) were examined, the
average age was (32,8340,58) years old, the male/female ratio
was 72/51 respectively. All patients were divided into 3 groups:
group 1 (n=41) with normal body weight; group 2 (n=40) with
overweight; group 3 (n=42) —with obesity. It was revealed
that the “pathological” genotypes (CC+CT) of the aldosterone
synthase gene C-344T polymorphism were significantly more

frequent in patients as with normal body weight and with con-
comitant obesity or overweight. In concomitant overweight and
obesity the average blood aldosterone concentration was signifi-
cantly higher, that confirms the presence of additional activation of
aldosterone synthesis in such comorbid combination and requires
further study of the exact mechanism of this type of hyperaldoste-
ronism. Concomitant overweight and obesity significantly influ-
enced on the echocardiographic parameters characterizing LVH
processes in young patients with AH with the significant increased
proportion of eccentric LVH. “Pathological” genotypes (CT+TT)
of the C-344T polymorphism of the aldosterone synthase gene are
associated with a higher blood aldosterone concentration and more
expressed LVH processes in young patients with AH.

Keywords: arterial hypertension, obesity, aldosterone, young
age, aldosterone synthase gene, left ventricular hypertrophy, C-
344T polymorphism.

PE3IOME

HNOJUMOP®U3M C-344T TEHA AJIBAOCTEPOHCHUHTA3bI KAK ®PAKTOP PUCKA
IT'HINEPTPO®UH JIEBOI'O KEJIYJOUYKA Y MAIHMEHTOB MOJIOAOI'O BO3PACTA
C APTEPHUAJIBHOM I'MIIEPTEH3UEN K CONIY TCTBYIOIIUM OKUPEHUEM

Sxumenko E.A., Yepubimosa E.C., bounaps B.H., Kinouko B.B., Koiomuen C.H., Touseau B.B.

Ooeccrull HAYUOHATLHBIT MEOUYUHCKULL YHUBepcumeni, Kageopa nponedesmuxu 6HympenHux oonesHell u mepanuu, Yxpauna

Ilens wWccnenoBaHWs - M3YYUTh PACIPOCTPAHEHHOCTh IO-
mumopéusma C-344T u pacnpeneneHre TeHOTUIIOB I'eHa allb-
nocrepoH-cunTassl  (CYP11B2), mnpoananusupoBath CBS3b
KOHIICHTPAIMK aJIbI0CTEPOHA C TEHOTUIIAMHU T'eHa AlIbJIOCTe-
POH-CHHTA3bl, ONPEACIUTH OCOOCHHOCTH THIEPTPOGHH JIEBOTO
KEJYJI0YKa M UX CBSI3b C PA3IMYHBIMM T'€HOTHIIAMH TCHA allb-
JIOCTEPOH-CUHTA3bl Y MOJIOABIX MALIMEHTOB C apTEPHAIILHOM I'H-
HepTeH3KeH B 3aBUCMMOCTH OT HAJIMYHS WM OTCYTCTBHS COITYT-
CTBYIOLIIETO OXKUPEHUs I N30BITOYHOM Macchl Tea.

O0cnenoBano 123 MOIOABIX MAalMEHTa C 3CCEHLIUATBHON apTe-
puansHOl THneprensueit (Al') B Bospacte 1844 roma, cpenHuit
Bospact 32,83+0,58 roia, COOTHOIICHHE MYKIHH/KEHIIHH - 72/51.
[NanmenTs! paznenens! Ha 3 rpynmsl: | rpynma (n=41) - ¢ HopMasb-
HOH Maccoii Tena; 11 rpymma (n=40) - ¢ n30bITOYHOI Maccoii Tena;
1II rpynma (n=42) - ¢ oxupenueM. BrIsBneHo, 4To «matonoruye-
ckue» rerorunsl (CC+CT) monmuMopdu3Ma reHa aibI0CTepOH-

cuHTasbl C-344T 1ocTOBEPHO Hallle BCTPEYAOTCS y MAIMEHTOB KaK
C HOPMAJILHOM Maccoii Tena, Tak 1 ¢ COIMyTCTBYIOLMM OKMPEHUEM
WM 130BITOYHON Maccoit Tena. [lpu comyTcTByromEeM H30bITOY-
HOM BECE U OXXMPEHWH CpPEIHs KOHIIEHTPAIWs albJOCTEPOHA B
KpOBH ObIITa JOCTOBEPHO BBIIIIE, UTO MOATBEPKAAET HATMUUE JI0-
TMIOJTHUTENBHOM aKTUBAIUK CHHTE32 allbJJOCTEPOHA B TAKOH KOMOP-
OuaHOM KOMOMHAIMHY U TpeOyeT JadbHEHIIero n3y4eHust TOUHOTO
MeXaHHM3Ma 3TOTO THITAa THIepaTbAocTepoHn3Ma. ComyTCTByOIIHE
M30BITOYHAs Macca Tella U OKHPEHHE CYIIECTBEHHO BIHSIOT Ha
9XOKapAHorpadUUecKue MapaMeTpbl, XapaKTepU3yIOIHe TIpoLec-
cbl Tuneprpoduu nesoro xerynodka (ITDK) y mononpix nmanuen-
ToB ¢ A" CO 3HAYUTENBHBIM YBETUUEHNUEM JOJH SKCIIEHTPHIECKOH
TJIK. «Ilaronornueckue» renotunsl (CT+TT) momumopdusma
C-344T rena anbJOCTEpPOH-CHHTA3bl aCCOLMHPOBAHBI C Ooiee
BBICOKOH KOHIIGHTpAIMel anpJ0CcTepoHa U Oosee BHIPAKEHHBIMU
nponeccamu [JDK y Monozpix manmenTos ¢ Al
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FEATURES OF THE CORONARY ARTERIES ANATOMICAL LESIONS IN NSTEMI PATIENTS
DEPENDING ON THE ASSOCIATION WITH THE INITIAL CLINICAL CHARACTERISTICS

Maslovskyi V., Mezhiievska I.

National Pirogov Memorial Medical University, Vinnytsya, Department of Internal Medicine Ne3, Ukraine

Patients who suffered from Non-ST-Segment Elevation myo-
cardial infarction (NSTEMI) remain one of the most difficult
categories of invasive treatment, which requires systematization
of experience and the development of a specific algorithm for
the management of such patients. Data on the nature of coronary
heart disease in patients with NSTEMI show that 10-20% of pa-
tients have intact coronary vessels, in 30-35% of cases lesions
of one, in 25-30% - 2 vessels and in 5-10% - lesions trunk of the
left coronary artery of different nature [8]. On the other hand, a
number of studies show less significant anatomical changes in
the coronary artery in women compared to men in various forms
of acute coronary syndrome in all age groups [8,16,17].

The aim of the study is to determine the nature of the anatomi-
cal lesion of the coronary arteries in NSTEMI depending on dif-
ferent clinical characteristics.

Material and methods. All studies conform to the principles
of the Declaration of Helsinki of the World Medical Association.
The study protocol, the form of informed consent of patients and
other documents related to the study were approved at the meet-
ing of the Academic Council of the National Pirogov Memorial
Medical University, Vinnytsya (excerpt from the protocol No. 2
from 27.02.2020). Informed consent to participate in the study
was discussed and signed by all study participants.

We examined 156 patients with INSTEMI aged 38 to 80
(mean 62.0 + 0.71, median — 62 and interquartile range — 55
and 70) years, who were urgently hospitalized in the Vinnytsya
Regional Clinical Center of Cardiovascular Pathology.

The main criteria for inclusion of patients in the study were:
NSTEMI, which emerged for the first time; age of patients up to
80 years and the patient’s informed consent to participate in the
study. The diagnosis of NSTEMI was established according to
the recommendations of ESC, 2020. The criteria for exclusion
© GMN

from the study were: 1) STEMI, transferred in the past and re-
current acute myocardial infarction; 2) age of patients 80 years
and older; 3) the presence of sinoatrial or atrioventricular block
II-11T degree, implanted or the need for implantation of an arti-
ficial pacemaker; 4) chronic heart failure NYHA-III, IV before
the incident of acute myocardial infarction; 5) diseases of the re-
spiratory system, kidneys and liver, which were accompanied by
signs of pulmonary, renal and hepatic failure; anemic conditions
with a hemoglobin level below 110 g/L; 6) the presence of rheu-
matic and congenital heart defects, idiopathic and inflammatory
myocardial lesions and 7) malignancies, severe neuropsychiatric
disorders, alcohol abuse. All patients underwent GRACE risk
stratification according to the current protocol [3,4,9].

Results and discussion. The nature of the anatomical lesion
of the coronary arteries in patients with NSTEMI is shown in Ta-
ble 1. It was observed that in 22 of 156 (14.1%) examined during
coronary angiography (CAG) were not found hemodynamically
significant stenosis (HSS) of the coronary arteries (CA). In 88
of 156 (56.4%) subjects, single vascular lesions were registered
(in the case of only HSS CA), in 27 (17.3%) — 2 vascular lesions
and in 19 (12.2%) — 3 vascular lesions of main CA.

Analysis of the features of the anatomical changes of the CA
along the main arteries showed that intact vessels (absence of
any plaques) in the right coronary artery (RCA) were found in
101 (64.7%), in the anterior interventricular branch or left ante-
rior descending (LAD) —in 38 ( 24.4%) and in the left circumflex
artery (LCx) - in 94 (60.3%) subjects. Accordingly, HSS in the
pool of RCA are registered in 40 (25.6%), in the pool of LAD —
in 110 (64.7%) and in the pool of LCx — in 49 (31.4%) patients.
In turn, to assess the severity of damage of main arteries, we
calculated the conditional score of the CA, where 0 points — the
absence of any plaques in the CA (intact artery), 1 point — the
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presence of atherosclerotic stenosis up to 50%, 2 points — from
50% to 90% of the lumen of the CA and 3 points — occlusion of
the CA (atherosclerotic stenosis > 90%). In addition, the total
conditional score of the CA was calculated as the sum of the
scores of the RCA, LAD and LCx. According to the obtained
data, it was observed that the average conditional score of RCA
lesion was 0.74 + 0.08, LAD — 2.03 + 0.10 and LCx — 0.89
+ 0.09, respectively. In this case, the total conditional score of
the CA was 3.66 £ 0.17. It was noted that among the examined
cohort of NSTEMI patients, the most severe lesion of the CA
was determined in the basin of LAD, which was characterized
by a significant increase in the incidence of cases of registered
HSS (64.7% vs. 25.6% for PCA and 31.4% for LCx, p<0.0001
and<0.0001, respectively) and a higher conditional score of CA
lesion (2.03 vs. 0.74 for RCA and 0.89 points for LCx, p<0.0001
and<0.0001, respectively). Analysis of the features of the ana-
tomical lesion of the CA in NSTEMI in groups of different sexes
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did not reveal statistically significant differences (p> 0.05). The
latter demonstrated the absence of gender differences in the na-
ture of the anatomical lesion of the CA in the general cohort of
patients NSTEMI aged 38 to 80 years. Of great interest is the
assessment of the relationship between the nature of the anatomical
lesion of the CA and the different baseline clinical characteristics of
NSTEMI patients. We studied the rank correlation (Spearman cor-
relation) between the severity of the lesion and some initial clinical
characteristics. Thus, as an indicator of the nature of the anatomical
lesion of the CA was taken 3 instrumental parameters obtained in
CAG: 1st — the number of HSS in the main CA (the indicator is
defined in points, where 0 points — no HSS CA, 1 point — HSS in
Ist, 2 points — in 2 and 3 points — in 3 main vessels, respectively),
2nd — the value of the total conditional score of the CA (discrete
value from 0 to 9 points) and 3rd —no HSS (the indicator is defined
in points, where 1 points — the absence of any HSS CA and 0 point
— HSS take place).

Table 1. Peculiarities of anatomical coronary artery disease in NSTEMI patients as a whole by group and by sex

The nature of the anatomical lesion of the Men Women P
CA(n=156) (n=114) (n=42)
RCA
There are no plaques o 0
o (o 73 (64,0%) 28 66,7%) 0,76
n=40H(§§,6%) 30 (26,3%) 10 (23,8%) 0,75
Conditional ()sc;(:‘rieoog flgesmn, M:+m 0,75+0,10 0,74+0,18 0,97
LAD
There are no plaques 26 (22.8% 12 (28,6% 0,45
=38 (24,4%) ( . 0) ( > 0) 4
n=11(I){(S6§l,7%) 83 (72.8%) 27 (64,3%) 0,30
Conditional ZS(;)%r:EOof éesmn, M+m 2,10+0,11 1,83+0,20 0,23
LCx
There are no plaques 69 (60.5% 25 (59,5% 0,90
=94 (60,3%) (60,5%) (9.3%) ’
n:49H(§i4%) 36 (31,6%) 13 (31,0%) 0,94
Conditional Oscgc;rzoogéesmn, M+m 0,87+0,11 0,92+0,19 0,81
§=Vze7$iil7sgls/s) 19 (16,7%) 8 (19,0%) 0,72
13‘-2 X;S(sgslﬁs) 16 (14,0%) 3(7,1%) 024
Tﬁ‘,ir;zaiiii«ifs 16 (14,0%) 6 (14,3%) 0,96
Conditional total s;ogg;:)f ;l;e CA lesion, M£+m 3,72+0.21 3,50+0,33 0,57

notes: CA - coronary arteries, HSS — hemodynamically significant stenosis, RCA — right coronary artery,
LAD — anterior interventricular branch and LCx— left circumflex artery. The reliability of the percentage difference is calculated
by the criterion y2 and between the average values of indicators - by T-test for independent samples by groups
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Table 2. Correlation (Spearman’s correlation) between the severity of the lesion
and the initial clinical characteristicsin NSTEMI patients

Clinical characteristics Spearman R t (N-2) p-value > (<) Mediana
Number of main CA with HSS in points
The magnitude of the depression of the ST 0.163 2325 0.021 >3
segment on the ECG, mm
Troponin [, ng/ml 0,301 4,419 <0,0001 >6
(there 1Ssn-101k;1)r(l)%r’1tl,n nlz)o-n:)tspoints) 0,240 3,070 0,002 .
Smoking experience, years 0,234 2,990 0,003 >26
Total conditional score of the CA (from 0 to 9 points)
Troponin [, ng/ml 0,227 2,879 0,004 >6
No HSS in points
Age, years -0,176 -2,226 0,027 <62
Troponin [, ng/ml -0,222 -2,811 0,005 <6
GRACE score -0,189 -2,451 0,035 <126
el pon :

The results of the analysis showed that a statistically sig-
nificant positive correlation (p<0,05) was found between the
number of HSS CA and the magnitude of the depression of
the ST segment on the ECG (R=0,163; p=0,021) and the level
of troponin I in plasma (R=0,301; p<0.0001), which were de-
termined in the original study. In addition, a positive relation-
ship was found between the number of HSS and active smok-
ing (R=0.240; p=0.002) and his total experience (R=0.234;
p=0.003). It was observed that the total conditional score of the
CA lesion showed a correlation only with the level of troponin
in plasma (R=0.163; p=0.021), while the absence of any HSS
in the CA (relatively intact CA) showed a negative relationship
with the age of patients (R=-0.176; p=0.027), the level of tro-
ponin I in plasma (R=-0.222; p=0.005), the value of the points
on the GRACE score (R=-0.189; p=0.035), as well as a positive
correlation connection with the presence of type II diabetes mel-
litus (R=0.166; p=0.037).

Table 2 also shows the medians for the identified baseline
clinical parameters, which showed correlations with the nature
of the anatomical lesion of the CA and which acted as critical
values for this analysis (in the case of a positive correlation
should take into account the value of > Mediana and in the case
negative — < Mediana).

Our data showed that in patients with NSTEMI 2- or 3-vascu-
lar CA lesions (2-3 GA CA) with CAG should be expected in the
case of registration of significant depression of the ST segment
on the ECG (> 3 mm) and relatively high levels of troponin I in
plasma ( > 6 ng/ml) at baseline, as well as in the presence of a
risk factor such as smoking and a history of > 26 years. In turn,
relatively intact CA should be expected in younger patients (<
62 years), in patients with type II diabetes mellitus, as well as in
the case of relatively low plasma troponin I levels (< 6 ng/ml)
and low score according to the GRACE (< 126 points) at the
initial examination of patients.

We did not find significant gender differences in the nature of
the anatomical lesion of the CA in the general cohort of NSTE-
MI patients aged 38 to 80 years. However, in terms of in-hospi-
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tal mortality after PCI, it was lowest in women, especially those
under 60 years [6,7,12,13]. At the same time, there was a higher
mortality in women with STEMI, especially in the presence of
high cardiovascular risk, old age, delayed PCI [5,11,10].

We have also additionally identified predictors of multivas-
cularity of CA lesions, such as changes in ECG and troponin I
levels, while traditional risk factors, such as male gender, hy-
pertension, diabetes, dyslipidemia, family history of coronary
heart disease, chronic renal failure, previous stroke, peripheral
vascular disease, previous myocardial infarction, and smoking,
appear in the literature [1,2,14,15].

Conclusions.

1. There were no significant gender differences in the nature of
the anatomical lesion of the coronary arteries in the general co-
hort of NSTEMI patients aged 38 to 80 years.

2. In patients with NSTEMI 2- or 3-vascular lesions of the coro-
nary arteries should be expected in the case of registration of
significant depression of the ST segment on the ECG (> 3 mm)
and relatively high levels of troponin I in plasma (> 6 ng/ml) at
baseline, as well as in if there is such a risk factor as smoking
and its history for more than 26 years.

3. Relatively intact coronary arteries should be expected in
younger patients (< 62 years), in patients with type II diabetes
mellitus, as well as in the case of relatively low plasma troponin
I levels (< 6 ng/ml) and low score on the GRACE score stratifi-
cation (< 126 points) at the initial examination of patients.
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SUMMARY

FEATURES OF THE CORONARY ARTERIES ANATOM-
ICAL LESIONS IN NSTEMI PATIENTS DEPENDING ON
THE ASSOCIATION WITH THE INITIAL CLINICAL
CHARACTERISTICS

Maslovskyi V., Mezhiievska I.

National Pirogov Memorial Medical University, Vinnytsya, De-
partment of Internal Medicine Ne3, Ukraine

The aim of the study is to determine the nature of the anatomi-
cal lesion of the coronary arteries in NSTEMI depending on dif-
ferent clinical characteristics.

We examined 156 patients with NSTEMI aged 38 to 80 years,
who were urgently hospitalized in the Vinnytsya Regional Clini-
cal Center of Cardiovascular Pathology.

The results of the study showed no gender differences in cor-
onary artery disease. However, an association has been estab-
lished with a number of clinical and instrumental parameters,
including Troponin I levels, ECG changes such as ST depres-
sion, smoking status, age less than 62 years, concomitant type I1
diabetes, and a GRACE score of < 126.

Conclusions. 1. There were no significant gender differences
in the nature of the anatomical lesion of the coronary arteries
in the general cohort of NSTEMI patients aged 38 to 80 years.

2. In patients with NSTEMI 2- or 3-vascular lesions of the
coronary arteries should be expected in the case of registration
of significant depression of the ST segment on the ECG (= 3
mm) and relatively high levels of troponin I in plasma (> 6 ng/
ml) at baseline, as well as in if there is such a risk factor as
smoking and its history for more than 26 years.

3. Relatively intact coronary arteries should be expected in
younger patients (< 62 years), in patients with type II diabetes
mellitus, as well as in the case of relatively low plasma troponin
I levels (< 6 ng/ml) and low score on the GRACE score stratifi-
cation (< 126 points) at the initial examination of patients.

Keywords: NSTEMI, GRACE score, coronary arteries, tro-
ponin [.
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PE3IOME

OCOBEHHOCTHU AHATOMMWYECKOTI'O ITIOPA’KEHUSA
KOPOHAPHBIX APTEPHIA Y IIALIUEHTOB C UTH®AP-
KTOM MHUOKAPIA BE3 IOABEMA CEI'MEHTA ST B
3ABUCUMOCTH OT ACCOLMALIMM C UCXOIHbI-
MU KNIMHUYECKUMHU XAPAKTEPUCTUKAMMU

Macaosckuii B.JO., Me:xxueBckasi U.A.

Hayuonanvnviil meduyunckuil ynusepcumem um. H. ITupoeosa,
Kagheopa enympenneti meouyurvt Ne3, Bunnuya, Yxpauna

Lens rccneoBanHus - ONPEACTUTD XapaKTep aHATOMHUIECKOTO
MOpa’KeHUsT KOPOHAPHBIX apTepHid IpH HH(apKTe MuOKapaa 6e3
nogbemMa cerMenTa ST B 3aBUCHMOCTH OT Pa3IHYHBIX KIHHHAYE-
CKHX XapaKTePHCTHK.

Ob6cnenoBano 156 manmeHTOB ¢ MH(MAPKTOM MHOKapaa 0e3
nogbema cermeHTa ST (MMoOnST) B Bo3pacte ot 38 mo 80 jer,
9KCTPEHHO TOCIUTAIM3UPOBAHHBIX B BUHHUIKHMI 007TacTHOM
KJIIMHUYECKHUH LEHTP CepAeYHO-COCYAUCTON MaToJOTUH.

Pesynbrarel nccnenoBanus reHaepHbIX paszmmyanii mpu UBC
HE BBISIBIJIM. YCTAHOBIICHA CBS3b C PAAOM KIMHHYECKHX W HH-
CTPyMEHTAIBHBIX TTapaMeTpoB, BKIIOYas YPOBEHb TPOMOHMHA I,
m3meHeHnst DK, Takue kak penpeccus cermenta ST, craryc Ky-
peHHs, BO3pacT MeHee 62 JIeT, COMYTCTBYIOIIHMIA caXapHbIi 1ua-
Oet Trma 2 n noka3zarenb GRACE <126.

YcTaHOBIEHO, YTO TOCTOBEPHBIX TEHAEPHBIX PA3INYUH B Xa-
paKTepe aHaTOMHUYECKOTO MOpPaKeHHUsI KOPOHAPHBIX apTepuil B
oOmeit koropre manueHtoB ¢ UMOnST B Bo3pacte ot 38 1o 80
JIeT He BBIABICHO.

VYV manuentoB ¢ UMOnST crenyer oxunars 2- uiau 3-co-
CYJIUCTBIX MOPaKEHUI KOPOHAPHBIX apTepHil B ciiydyae peru-
cTpanuu 3HauuTenpHOU nempeccun cermenta ST ma DKI
(>3 MM) U OTHOCHTEJIBHO BBHICOKOTO YPOBHS TPOIOHHHA | B
minazMe ( >6 Hr/MiI) Ha UCXOZHOM YpPOBHE, a TakKKe IpPH Ha-
JTUYNHU TaKOTO (paKToOpa pUCKa, KaK KypeHHE U €0 MPOIOIDKI-
TeNBHOCTH Oosee 26 JeT.

OTHOCHUTENPHO WHTAKTHBIE KOPOHAPHBIE apTEepUH CIEIyeT
OXKHUIIATh y O0Jiee MOJIOABIX TAUEHTOB (<62 J1eT), y MalueHTOB
€ caXxapHbBIM THa0eTOM THUIA 2, a TAKXKE B CIIydae OTHOCHTEIHHO
HU3KOTO ypOBHs TporoHuHA | B mmazme (<6 HI/MJI) U HU3KOTO
6amna o mkare GRACE (<126 6amioB) mpu nepBUYHOM OC-
MOTpE MalHeHTOB.
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CLINICAL AND EPIDEMIOLOGICAL FEATURES OF COVID-19 COURSE IN PREGNANT WOMEN

Manasova G., Golubenko M., Didenkul N., Radchenko Ya., Gladchuk I.

Odessa National Medical University, Ukraine

According to literature data, pregnant women are not included
in the group of high risk of maternal morbidity and mortality as-
sociated with acute respiratory viral infection caused by SARS-
CoV-2 coronavirus. They are included in the list of clinically
vulnerable people with moderate risk for the purpose of preven-
tion. However, with less vulnerability of pregnant women with
COVID-19 compared to influenza caused by HIN1 (“swine flu”
- pandemic 2010-2012), pregnant women, in contrast to non-
pregnant women, have a higher risk of severe COVID-19 and
negative perinatal outcomes, including due to mutation and the
emergence of new strains of coronavirus [14] .

Pregnant women with COVID-19 often need treatment in an
intensive care unit, artificial ventilation of the lungs and other
medical and diagnostic measures; the presence of concomitant
diseases (obesity, gestational diabetes, etc.) causes the same
high degree of severe disease as in non-pregnant women with
these conditions. The chance of SARS-CoV-2 vertical transmis-
sion and the morbidity of the newborn is low [4, 13, 22, 25].
About 30% of pregnant women with COVID-19 require hospi-
talization [7].

There is an evidence that women with a severe form of CO-
VID-19 before reaching the 37th week or in the third trimester
of pregnancy are more likely to experience premature birth and
fetal distress; the probability of neonatal disease is low [6, 12].
According to the authors, the low expression of angiotensin con-
verting enzyme-2 in the mother-placenta-fetus system may be a
likely reason of vertical transmission low risk.

According to the US Centers for Disease Control and Pre-
vention (CDC), from January 22, 2020 to February 8, 2021, the
number of pregnant women with SARS-CoV-2-aARD consti-
tuted 65.515 cases; 11.071 (16.9%) persons were hospitalized
in in-patient departments; 76 pregnant women died. Treatment
in intensive care units was carried out in 340 pregnant women
(0.51% of the total number of sick pregnant women), cases of
invasive ventilation - 84 (0.12%), cases of EMO - 19 (0.02%).
Pregnant women of Hispanic origin, as well as black women, are
more susceptible to infection with SARS-CoV-2 [5].

Despite numerous studies on COVID-19 in pregnant wom-
en, there is still not enough data to form an evidence base and
draw objective conclusions regarding the course and sever-
ity of the disease, determine specific perinatal complications
of COVID-19 in pregnant, assess the risks and develop tactics
for managing pregnancy and childbirth. as well as prevention
of vertical transmission of infection or its transmission during
breastfeeding.

The aim of the work: to generalize the clinical and epidemio-
logical features of COVID-19 course and the outcome of labor
in pregnant women in the Odessa region.

Materials and methods. We analyzed 218 histories of preg-
nancy and childbirth of women hospitalized in “Maternity
Hospital No. 2” of the Odessa City Council with a diagnosis
of “Acute respiratory viral infection caused by SARS-CoV-2”
from 01.03.2020 to 31.01.2021. The maternity hospital men-
tioned renders the 2nd level of obstetric and gynecological care,
and one of its departments became a hospital base for providing
medical care to pregnant women from the city of Odessa and the
Odessa region sick with COVID-19. The average annual num-
ber of births is 1800-2000. Population size of the Odessa Region
920

amounted to 2.396.442 people, of which the residents of Odessa
—1.017.699 people (01.01.2020).

Several terms and combinations were used during the study,
including COVID-19, SARS-CoV-2, PCR diagnostics, pregnan-
cy, maternal morbidity and mortality, acute respiratory distress
syndrome (ARDS), neonatal condition, fetal distress, neonatal
mortality.

The selection criteria were cases of hospitalization of preg-
nant women with acute respiratory viral infection - SARS-CoV-
2-aARD, real-time polymerase chain reaction (PCR) data with
confirmation of the diagnosis of “COVID-19”. Cases with sus-
pected COVID-19 that were not confirmed by a laboratory test
were not included in the study. Data on clinical manifestations,
maternal and perinatal outcomes were analyzed. In addition to
standard general clinical studies (general blood and urine tests,
etc.), the level of C-reactive protein in the blood (quantitative
method), the level of D-dimers, biochemical blood tests (biliru-
bin and its fractions, creatinine, urea and etc.) were determined
in all pregnant women. In accordance with the patient’s clinical
route all pregnant women with prolonged hyperthermia, with a
moderate course of COVID-19 underwent computed tomogra-
phy of the chest organs. All studies were carried out after obtain-
ing the informed consent of the patients and signed documents.

Methods of descriptive statistics, relative extensive percent-
age, calculation of the odds ratio, etc. were used to analyze the
data obtained.

Results and discussion. For the period under analysis
(01.03.2020 - 31.01.2021, 10 months), the total number of births
was 8521, in “Maternity Hospital No. 2” - 1320 (15.5%). The
number of hospitalized pregnant women with acute respiratory
infections caused by SARS-CoV-2 constituted 16.5% ( n=218)
of the total number of births in the “Maternity Hospital No. 2”
or 2.6% of all those who gave birth in Odessa.

It should be noted that the incidence of COVID-19 in preg-
nant women from August 2020 to January 2021 increased in the
same way as an increase in the incidence was noted in the city
and in the world [24], (Fig. 1.).
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Fig. 1. The incidence of acute respiratory disease in pregnant
women caused by the SARS-CoV-2 coronavirus infection in the
Odessa region

Since August, the morbidity rate has increased and the propor-
tion of pregnant women with COVID-19 has doubled in August
and amounted to 7.6%, in September - 8.6%. In October 2020
it thriced and constituted 11.4%; in November-December 2020
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it was 42.6% - 63.1% of all pregnant women who gave birth
in this institution were admitted with this diagnosis. In January
2021, the number of infected persons decreased to 31.8% from
the number of births.

The average age of women was 29.08+6.5 years old, (Me=+o,
min=16, max=49); the majority of pregnant women - 61.9% (n
=135) aged 26 - 39 years old, 32.6% ( n=71) aged 19-25 years
old, 3 women were from 16 to 18 years old (1.38%) and 9 wom-
en were over 40 years old (4.1%), (Fig. 2).
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Fig. 2. Age (v.0) of pregnant women with COVID-19 who
were admitted to the hospital

The proportion of city dwellers (n =142) among pregnant
women with SARS-CoV-2-associated acute respiratory infec-
tions (SARS-CoV-2 aARD) was almost twice higher than that
among villagers (65.2% vs 34.8%), but still not less than one
third of the patients ( n=76 ) were residents of rural areas.

Most of the women fell ill in the 3rd trimester of pregnancy
- 67.4% (n=147), in the 2nd trimester there were 25.7% of sick
persons (n=56) and in the 1st trimester there were 6.9% (n =15).

When assessing the body mass index (BMI), it was found that
40.8% (n=89) of pregnant women had pre-obesity with a BMI
of 24 kg/m? a normal weight had 41.2% ( n=90; BMI=25-30
kg/m? ), the diagnosis “obesity” had 12.8% (n=28; BMI=30-35
kg/m?), “severe obesity” had 5.05% (n =11; BMI=35- 40 kg/m?)
(OR=2.25; 95% CI 1.98-3.96; P < 0,05), (Fig. 3).
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Fig. 3. Body mass index (kg/m’) of pregnant women with CO-
VID-19 who were admitted to the hospital

At birth parity, 50% of patients were primiparous and 50% were
multiparous. 36.7% (n=80) of women had various extragenital
pathologies. Chronic kidney disease (pyelonephritis, urolithiasis)
was the most frequent, it was met in 13.3% ( n=29) of the preg-
nant women, chronic venous insufficiency had 3.2% (n=7), disease
of cardio-vascular system and thyroid gland had by 4.1% (n=9),
GIT pathology was diagnosed in 3.7% (n=8), 3 cases (1.4%) each ac-
counted for diabetes mellitus, hepatitis C and pulmonary tuberculosis.
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The course of pregnancy in the participants under study
was accompanied by a number of complications. Anemia was
diagnosed in 28.9% (n=63), the threat of miscarriage at vari-
ous stages of pregnancy was in 11.9% (n=26), early gesto-
sis were found in 5.05% (n=11) , gestational pyelonephritis
had 3.2% (n=7). ). 19 women (8.7%) indicated spotting at
various stages of pregnancy, the cause of which was prob-
ably pathological low placentation (according to ultrasound
scanning data). In 3 patients (1.4%) there was placental ab-
ruption, in 15 - fetal distress (6.9%). In addition, 63 (28.9%)
women indicated an acute respiratory viral infection that had
been transferred during this pregnancy, but was not associ-
ated with SARS-CoV-2.

With recovery, 201 women (92.2%) were discharged, 17 pa-
tients (7.8%) due to the need of treatment in an intensive care
unit were transferred to a multidisciplinary hospital of the 3rd
level of medical care.

Of the 218 women with SARS-CoV-2 aORZ who were admit-
ted to the maternity hospital, 111 (50.9%) ended their pregnancy
in this institution. 96 women (86.5% of 111) gave birth on time,
11 women (9.9%) gave birth before term, 3 women (2.7%) had
a spontaneous late abortion at 13 - 17 weeks, another 1 (0.9%)
had small cesarean section due to total placental abruption. 62
women (55.8%) gave birth through the vaginal birth canal, 33
women (29.7%) gave birth by caesarean section (OR=1.61 95%
0.853.06; P> 0,05 - in comparison with the frequency of caesar-
ean section in Ukraine in 2019); during labor 7 women (6.3%)
underwent vacuum extraction of the fetus, in 14 (12.6%) labor
was accompanied by induction of labor with oxyfocin (OR=2.67
95% C10.81-8.81; P > 0,05).

The average body weight of newborns was 3100+£577 g
(min=810 g, max=4400 g); their average height was 50.4+2.91
cm. The average Apgar score was 6 - 8 points, min - 2 - 4 points.
9 (8.1%) of 107 newborns needed surfactant administration, 1
newborn with extremely low body weight needed mechanical
ventilation and was subsequently transferred to the second stage
of nursing. In one case, there was antenatal fetal death (0.9% of
all women with COVID-19 who completed pregnancy).

The state of the overwhelming majority of women (50.6% or
110 people) at the admission to the in-patient department was
satisfactory, in 46.3% (n=101 it was of moderate severity and in
3.2% (n=7) it was regarded as “heavy” (Fig. 4)
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Fig. 4. Condition of COVID-19 pregnant women upon admis-
sion to the in-patient department

According to pulseoximetry data, the average index of periph-
eral blood oxygen saturation (SpO2) was 97.4%, the min index
- 91% was determined in 7 women (3.2%). In general, according
to the saturation level in 22 women (10.09%), the disease was
characterized by a moderate course with mild respiratory failure
(RF) (with a Sp02=90-94%), the rest 86.7% (n=189) had no RF

(Fig. 5).
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Fig. 5. Indicator of blood oxygen saturation (saturation, %) in
pregnant women with COVID-19 upon admission to the hospital

When analyzing the body temperature reaction, we estab-
lished that 63 women (28.8%) of 218 pregnant admitted with
SARS-CoV-2 aARD, had temperature values in the range of
36.4 - 37.0 °C, in 62 women (28.4%) it was 37.1 - 38.0 °C, 91
women (41.7%) had severe hyperthermia from 38.1 to 38.9 °C,
in 2 patients (0.9%) the temperature rose to 39.4 °C.

In accordance with the patient’s clinical route all pregnant
women with prolonged hyperthermia, with a moderate course
of COVID-19 underwent computed tomography of the chest or-
gans, which resulted in the following data (Fig. 6.)
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Fig. 6. Results of computed tomography of the chest organs of
pregnant women with COVID-19 upon admission to the hospital

1/3 of pregnant women (n=67; 30.7%) had no chest pathol-
ogy; more than half of the women (n=116; 53.2%) had a typi-
cal for SARS-CoV-2 associated bilatteral polysegmental pneu-
monia with varying degrees of lung tissue damage ( pattern of
“frosted glass”). In addition, 15 women (6.9%) were diagnosed
with left or right-sided pneumonia, 16 (7.3%) had a pattern of
hydropericardium, and 4 patients (1.9%) had a pattern of pneu-
monitis. Every tenth patient had mild respiratory failure, the rest
of 89.9% of women had no signs of respiratory distress syn-
drome (RDS).

According to laboratory diagnostics, an increase in the level
of C-reactive protein in the blood by 2-4 times was revealed in
125 women (57.3%): the average value was 6.7+4.8 mg/L with
a minimum content of 6.0 mg/L, and maximum of 24.5 mg/L.
This was determined in every fifth patient (43 women or 19.7%).

Indicators of the procoagulation and anticoagulation potential
of blood samples taken for test upon women’s admission to the
hospital before the start of therapy showed, in general, the ab-
sence of critical changes in the hemostasis system (fibrinogen -
5.6+0.9 g/1; INR - 1.04+0.06, PTI - 89.9+12.4%). Nevertheless,
it should be noted a significant increase in the level of D-dimers
in the blood of 158 (72.4%) pregnant women with COVID-19:
1096+587 ng/ml (max - 5030 ng/ml, min - 335 ng/ml).
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When study the level of hepatic enzymes (bilirubin and its
fractions, ALT and AST), it was found that in 206 (94.4%)
women the total bilirubin content was in the limits of norm
(12.7£11.4 umol/1), an increase was found only in 12 pregnant
women (5.5%) with a maximum content of 35.9 umol/l. The
average concentrations of ALT (28.06+15.08 U/L) and AST
(35.4£14.9 U/L) in most women (n=163; 74.8%) did not exceed
normal values, the rest 25.2% ( n =55 ) had an increased by
2-3 times (max - 193 U/l) level of these enzymes. There were
no pathological changes in creatinine levels indicating impaired
renal function or possible myositis (73.9+6.1 umol/L).

The data obtained on the analysis of COVID-19 incidents in
pregnant women in the Odessa region allow us to identify the
following clinical and epidemiological features. In April 2020,
no pregnant women with COVID-19 were hospitalized. From
May to July 2020, the number of cases did not exceed 3.7%
among all those who gave birth in this institution. Since August
the morbidity rate has increased and the number of pregnant
women with COVID-19 in December 2020 amounted to 63.1%
of all births. In January 2021, the number of cases decreased by
half. In general, the situation with the incidence of coronavirus
infection caused by SARS-CoV-2 in the Odessa region reflects
the global trend in the prevalence of COVID-19.

There is a 2-fold prevalence of pregnant urban dwellers com-
pared to the rural ones (65.2% vs 34.8%).

According to the literature, COVID-19 pandemic is, on the
one hand, an additional argument in favor of de-urbanization
and limitation of large and largest urban agglomerations growth
and the development of rural areas, on the other hand, the risk
of a more severe course of SARS-CoV-2 aARD in the country-
side is higher. According to the US Centers for Disease Control
and Prevention (CDC), the incidence of COVID-19 per 100.000
persons in rural areas exceeds the number of cases in urban and
suburban areas, and this figure continues to increase [8]. On av-
erage, more elderly and retired people live in these areas than
in cities and suburbs, they are at a significantly higher risk of
contracting the virus, and they have less access to highly quali-
fied medical care.

The health departments of the Odessa Regional State Admin-
istration and the Odessa City Council organize medical care for
pregnant women who fell ill with SARS-CoV-2 aARD, namely,
hospitalization of all without exception to one of the city ma-
ternity hospitals was aimed at the timely prevention of severe
forms of the disease and ensured the availability of specialized
medical care.

The greater number of COVID-19 cases in the 3rd trimes-
ter of pregnancy (6.9%- 1 25.7%-2"; 67.4%-3" trimester) can
apparently be explained by physiological changes in the body
of pregnant women, namely a significant increase in the load
on the respiratory organs due to body weight increase, change
of the chest shape, high standing of the diaphragm against the
background of increased metabolic processes and increased de-
mand for oxygen. Restriction of the respiratory excursion of the
diaphragm and a decrease in the amplitude of oscillations of the
chest are accompanied by a decrease in the vital capacity of the
lungs [3]. In addition, by the end of pregnancy, there is a de-
crease of the abdominal wall in the muscle tone, relaxation of
the ligamentous apparatus of the ribs. When studying the func-
tion of external respiration (FER) in pregnant women, a progres-
sive decrease in the reserve expiratory volume and, to a lesser
extent, a decrease in the residual lung volume was found. As a
result of the changes described, functional residual lung capacity
by the end of pregnancy decreases by approximately 20% [2].
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All these changes are most characteristic for the 3rd trimester
of pregnancy, which causes a high frequency of lesions of the
pulmonary-respiratory system in acute respiratory infections.

Obesity is a well-known risk factor for severe COVID-19 dis-
ease: according to some reports, overweight can triple the risk
of hospitalization due to COVID-19 infection [16, 17]. Possible
reasons that increase the risk of severe COVID-19 course in
obese people include the general increase in subcutaneous adi-
pose tissue, the volume of ectopic fat in the visceral, perivascu-
lar, epicardial and other areas. Systemic endothelial dysfunction
and activation of pro-inflammatory, prothrombotic and vasocon-
strictive potential of the endothelium, in particular, the peptide
hormone ACE inhibitors, insulin resistance, hypertension, de-
crease in immunity and other concomitant obesity components
exacerbate the risk of COVID-19 severe complications [19].

Another negative side of overweight is the behavioral char-
acteristics of the population in connection with quarantine mea-
sures, which are associated with limited physical activity, fre-
quent snacks, overeating, lack of motivation and other factors
characteristic of “lockdown” [15]. Our data indicate the pres-
ence of overweight in 2/3 or 58.8% of pregnant women, which
is a definite confirmation of the pathogenetic significance of
obesity in the severity of COVID-19.

As to the frequency of extragenital diseases (36.7%), the
group under study did not differ in any way from the general
population, however, these women, in addition to SARS-CoV-2
aARD, against the background of the “objectively existing dis-
crepancy between the interests of the mother and the fetus” dur-
ing pregnancy, had higher risk of obstetric and perinatal com-
plications [1].

The “favorable” outcome of the disease is evidenced by the
number of patients discharged with recovery - 92.2%, which is
consistent with the literature data [4, 7, 13, 14]. The remaining 7.8%
of pregnant women who were transferred to the intensive care unit
of a multidisciplinary medical establishment (level 3) were also dis-
charged with recovery, there were no maternal deaths.

As for the outcome of pregnancy, we obtained data about an
increase in the frequency of preterm births and pregnancy losses
in the early and late stages of women with COVID-19. There
were only 86.5% full-termed pregnancies. We are talking about
a possible increase in the premature births in this cohort of preg-
nant women in comparison with the city average index, which is
3.6% - 4.2%; the risk of pregnancy loss in the group of pregnant
women who have had COVID-19 is 4 times higher than in those
who did not get sick (OR=4.23 95%CI 1.35 - 13.25; P<0.05). As
for the frequency of intrauterine growth retardation syndrome
and cesarean sections, we have not received convincing data in
favor of these indicators increase.

It is known that the level of C-reactive protein (CRP), which
is one of the early markers of the inflammatory process, usually
does not increase significantly during viral respiratory infection.
According to the literature, severely ill patients with COVID-19
showed a significant increase in CRP values. Presumptive rea-
sons for stimulating CRP production are overproduction and ac-
tivation of proinflammatory cytokines, which can cause damage
to the vascular endothelium, lung tissue, and other components
of the systemic inflammatory response syndrome (SIRS) [23,
26]. There is evidence that CRP levels are directly correlated
with the severity, prevalence of inflammatory infiltration and
prognosis in pneumonia, as well as the progression of COV-
ID-19 [27]. The CRP level indicators in COVID-19 pregnant
women under examination are consistent with the literature data
and indicate the presence of moderate SIRS.
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There is a sufficient literature database, according to which
COVID-19 develops a hypercoagulable state associated with
endothelial dysfunction and corresponding changes in labora-
tory parameters, of which the level of D-dimer can be used as a
marker of a negative prognosis of the disease [21]. It is assumed
that SARS-CoV-2 virus has the ability to invade directly into
endothelial cells, which is accompanied by endothelial damage,
vasculitis and endothelial exocytosis and/or endotheliitis, which
play a major role in the pathogenesis of ARDS and multiple or-
gan failure [10,11,20].

According to our data, the level of D-dimer was increased in
75.8% of pregnant women with COVID-19. Considering that
physiological pregnancy is a “procoagulant” state with a signifi-
cant scatter of D-dimer values, it is likely that high concentra-
tions of this fibrin degradation product in the presence of SARS-
CoV-2 associated ARD during gestation should be used, along
with clinical and other laboratory data, as only an auxiliary non-
specific marker of the severity of the disease.

According to most works, biochemical studies of liver and
kidney function in patients with COVID-19 do not carry any
specific information, but, nevertheless, may reflect the pres-
ence of multiple organ dysfunction or indicate decompensa-
tion in patients with chronic diseases. The changes revealed
in the biochemical analysis of blood can affect the tactics of
choosing drug therapy and have a certain prognostic value. In
critically ill patients, the level of blood aminotransferases is
elevated, although clinically significant liver damage is rare
[18, 28]. According to our data, a transient increase in the
level of liver enzymes (ALT and AST) without clinical mani-
festations was detected in a quarter of pregnant women, bili-
rubin was increased only in 5.5% of the patients. Probably,
there are no sufficient grounds to talk about liver damage of
toxic or other genesis. There were no pathological changes
in creatinine levels indicative of impaired renal function or
severe myositis.

Conclusions: In the Odessa region, during the pandemic,
there is an increase in the incidence of COVID-19 among preg-
nant women, as well as in the population as a whole. The highest
morbidity rate is observed in the age group 26-39 y.o. Fat me-
tabolism disorder is a significant risk factor for COVID-19 mor-
bidity, (OR=2.25 95% CI 1.98-3.96; P < 0.05). Pregnant women
with COVID-9 significantly more often have early and late
spontaneous pregnancy losses (OR=4.23 95% CI 1.35 - 13.25;
P < 0.05) and this is accompanied by an increase of the cost of
nursing of low birth weight newborns (mechanical ventilation,
surfactant, etc.).

The results obtained reflect the situation in a specific admin-
istrative region during the pandemic period (1 linear maternity
hospital), but the number of patients (218) is insufficient to form
the evidence base. To obtain reliable data on the impact of CO-
VID-19 on pregnant women and intrauterine patients, including
under conditions of constant mutation of the etiological factor, it
is necessary to conduct further multicenter studies and enter the
data obtained into specially designed registries with subsequent
analysis of the results.
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SUMMARY

CLINICAL AND EPIDEMIOLOGICAL FEATURES OF
COVID-19 COURSE IN PREGNANT WOMEN

Manasova G., Golubenko M., Didenkul N., Radchenko Ya.,
Gladchuk I.

Odessa National Medical University, Ukraine

Numerous studies have been devoted to the problem of the
incidence of COVID-19 in pregnant women, but there is no suf-



GEORGIAN MEDICAL NEWS
No 11 (320) 2021

ficient evidence base to formulate specific recommendations for
the management of pregnancy, prevention of perinatal compli-
cations and possible vertical transmission of the disease.

The objective - to summarize clinical and epidemiological
features of COVID-19 course and outcomes of labor in pregnant
women in the Odessa region (Ukraine).

218 case histories of pregnancy and childbirth of women hos-
pitalized to the specialized hospital base “Maternity hospital No.
2” of the Odessa City Council (Ukraine) with diagnosis of CO-
VID-19, have been analyzed. The diagnosis was verified by the
PCR. The study was conducted from 01.03.2020 to 31.01.2021.

The incidence of COVID-19 in pregnant women from April
2020 to January 2021 increased from 3.7% to 63.1% of the total
number of births. Among the patients the city dwellers predomi-
nated (65.2%), women were more likely to get sick in the 3rd
trimester (67.4%). 58.8% of women were overweight. 53.2%
of the patients under observation were diagnosed with 2-sided
polysegmental pneumonia; hyperthermia was noted in 71.2% of
pregnant. The incidence of ARDS was noted in 10.1% of cases.
An increase in the level of D-dimers was revealed in 72.4% of
cases, and in 57.3% - in the level of CRP. All pregnant women
recovered, 7.8% needed therapy in the intensive care unit. 86.5%
of women gave birth on time, 9.9% of women had premature la-
bour; 3.6% had an abortive outcome. The caesarean section rate
constituted 29.7% (OR= 1.61 95% 0.85 3.06; P>0,05).

The prevalence of COVID-19 among pregnant women in
the Odessa region is characterized by a common situation for a
pandemic. Violation of fat metabolism in pregnant women is a
significant risk factor for the incidence of COVID-19 (OR 2.25
95% CI 1.98-3.96; P<0.05). COVID-19 is a risk factor for in-
creased pre-term births and early pregnancy losses (OR=4.23
95% CI 1.35 - 13.25; P < 0.05). Further multicenter studies are
needed to obtain reliable data on the impact of COVID-19 on
pregnant women and intrauterine patients.

Keywords: COVID-19, pregnancy, childbirth.
PE3IOME

KJIMHUKO-2IIMJAEMHUOJOTMYECKHE OCOBEHHO-
CTHU TEYEHUSI COVID-19 Y BEPEMEHHbBIX

Mamnacosa I.C., I'oayoenxo M.1O., lunenxya H.B.,
Paguenko f.A., Inaguyk U.3.

Odeccrutl HAYUOHATbHBLL MEOUYUHCKUL yHusepcumem, Ykpa-
una

[Mpo6iaeme COVID-19 y OepeMeHHBIX IMOCBSIIECHBl MHOTO-
YHCIICHHBIC MCCIICOBAHMUS, OIHAKO JIOCTATOYHOH JI0Ka3aTellb-
HO#t 6a3bl 1t OPMHUPOBAHKS KOHKPETHBIX PEKOMEHJIALUH Mo
BEJICHUIO OEPEMEHHOCTH, NPOQHIAKTHKE NMEPUHATAIBHBIX OC-
JIOKHEHUH M BO3MOXKHOW BEPTUKAJILHON TPaHCMUCCHHU 3a00i1e-
BaHMS 110 Cell IcHb He pa3paboTaHo.

Lenp uccienoBanus - 0000IIEHHE KIIMHUKO-3ITHAEMHOJIOTH-
yeckux ocobennocreil teuennss COVID-19 u ucxona ponos y
6epemeHHBIX OJIeCCKOro peruoHa.

[IpoBenen ananus 218 ucropuii 6epeMEHHOCTH U POIOB KEH-
HIMH, TOCITUTAJIM3UPOBAHHLIX B KOMMyHaJ'IbHOe HerMGbIJ’leOC
npeanpusitie «PoguneHpiii 1om No2y Opecckoro ropojickoro
cosera ¢ auarHozom COVID-19, BepudurmpoBanusim T11[P-
MeTozoM, 3a nepuon ¢ 01.03.2020 o 31.01.2021 rr.

Yacrora 3aboneBaemoctt COVID-19 y GepeMeHHbIX B HiepH-

© GMN

on ¢ anpens 2020 r. no staBaps 2021 1. yBenmuunnacs ¢ 3,7% 1o
63,1% ot 00111ero KOJMYeCTBa POMUBIINX. BOIBITHHCTBO 0OJIb-
HBIX TpokuBaik B ropoze (142; 65,2%), gatie Oonesn >KeHIINHBI
B 3 Tpumectpe 6epemenHoctu (147; 67,4%). YV 128 (58,8%) xeH-
IIMH OTMEeYajach U30bITouHas macca tena. Y 116 (53,2%) aua-
THOCTUpPOBAaHa Z—CTOpOHHﬂﬂ IMOJIMCETMEHTapHasl IMHEBMOHUS, Y
155 (71,2%) - runeprepmus. Yactora 0CTpOro pecruparopHoro
nucTpecc-cunapoma cocrasuia 22 (10,1%). YV 158 (72,4%) BbI-
SBJICHO IOBBILIEHUE ypoBHS [[-numepos, y 125 (57,3%) - ypos-
us C-peaktuBHoro Gesnka. Beznoposenu Bce Gepemennsie, 17
(7,8%) HyXIanuch B TEpaluu B YCIOBUSX OTJACICHUS pEaHU-
Mallii U MHTCHCUBHOM Tepanuu. JloHocuin 6epeMeHHOCTh 188
(86,5%), ponunu 1o cpoka 22 (9,9%) xenmunsl; y 8 (3,6%) or-
Meuasicst abOpTUBHBII ucxol. Yacrora kecapeBa CE4eHUs COCTa-
Buia 65 (29,7%), OR=1.61 95% 0.85 3.06; P>0,05.

Pacripocrpanennocts 3abosneBanus COVID-19 cpeau Ge-
peMeHHbIX OJeCCKOro perdoHa XapakTepu3yercs OOIel s
naHzemMuu kaptuHoil. Hapymienue xupoBoro obmeHna y Oepe-
MCHHBIX SIBJISICTCSL JOCTOBEPHBIM (PAaKTOPOM pHCKa 3aboseBa-
emoctu COVID-19 (OIL- 2,25 95% U1 1,98-3,96; P<0.05).
COVID-19 sBasercss HakTopoM pHCKa YBEITHYCHHs YaCTOTHI
POIIOB JI0 CpOKa M IOTeph OEPEMEHHOCTH Ha PAaHHUX CPOKax
(OR=4,23 95% CI 1.35 - 13.25; P<0,05). [{ist nomyueHus zo-
cTtoBepHbIX JaHHBIX O BiausHud COVID-19 Ha GepeMeHHbIX U
BHyTpI/IyTpOGHblx MAaIMEeHTOB HEOOXOAMMO MPOBEICHHUE Aalb-
HEHIIMX MHOTOLEHTPOBBIX UCCIICIOBAHUI.
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MODERN CLASSIFICATION OF POSTERIOR CIRCULATION STROKE:
CLINICAL DECISION MAKING AND DIAGNOSIS (REVIEW)

"Prokopiv M., ’Fartushna O.

0. Bogomolets National Medical University, Kyiv; *Ukrainian Military Medical Academy, Kyiv, Ukraine

Posterior circulation strokes (PCS) account for approximately
20-25% of ischemic strokes [1-4]. These strokes are less represent-
ed in the scientific literature, are more difficult to diagnose, have a
more severe clinical course and have higher mortality compared to
anterior circulation strokes [5-12]. Terminological definitions and
classification of PCS have been discussed and changed over the
years. That is why we consider it necessary to focus the attention of
physicians on the modern classification of PCS.

We aimed to provide a narrative review of the modern clas-
sification of posterior circulation stroke.

Material and methods. This article is the part of the research
topic named “To determine the features of the course and conse-
quences of stroke in patients of different age groups, taking into
account genetic and infectious factors and comorbid pathology” for
2018-2021 with the state registration number - 0118U003695.

A comprehensive electronic literature search on Scopus, Web
of Science, MEDLINE, ScieLo, PubMed, The Cochrane Library,
EMBASE, Global Health, CyberLeninka, RINC databases, and
databases of government scientific libraries of Ukraine, European
Union, United Kingdom, and the USA for the period 1991-2021. It
was performed to identify scientific publications that discussed the
modern classification of PCS. The applicable articles are cited and
referenced. No limit is placed on publication time or the language
of the article. All relevant articles were identified and screened by
two authors (MP and OF), and disagreements were resolved by
consensus. The results are summarized narratively.

Results and discussion. PCS is classically defined as an in-
farction within the vertebrobasilar arterial system (VBS). The
posterior circulation is supplied by the bilateral vertebral (VA)
and basilar arteries (BA). VBS serves as a critical arterial supply
to the cervical spinal cord brainstem, cerebellum, thalamus, and
occipital lobes [13]. VAs arise from the right and left subclavian
arteries and travel cranially through the transverse foramina of
the cervical vertebrae [14].

First studied in the XIX century, PCS remains poorly under-
stood compared to anterior stroke. Terminological definitions
and classification of PCS have been discussed and changed over
the years [15]. Neuroimaging techniques have revolutionized
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an understanding of clinical aspects, causes, mechanisms, treat-
ment programs, and consequences of PCS [16].

Anatomic Classification

According to the modern classification, PCS are divided into
three intracranial anatomical areas [17, 18] (Fig. 1):

- proximal territory, covering the medulla oblongata and the
posterior lower part of the cerebellum, which are supplied with
blood by intracranial VA, the largest branch of the VA - posterior
inferior cerebellar artery (PICA), and numerous branches of the
paramedian arteries that branch from them;

- middle territory of the posterior circulation that includes the
pons Varolii, the anterior-lower part of the cerebellum, which is
supplied with blood by BA, one of the lateral branches of the
BA- anterior inferior cerebellar artery (AICA), deep perforated,
and paramedian arteries;

- distal territory of the posterior circulation covers the mid-
brain, upper part of the cerebellum, thalamus, occipital lobe, and
the area of the posterior temporal lobes of the cerebral hemi-
spheres that are vascularized by the rostral part of the BA, its
branches - superior cerebellar artery (SCA), AICA, deep perfo-
rated arteries, and posterior villous artery.

This classification takes into account the presence of vascu-
lar syndromes of the posterior circulation and brainstem in the
case of damage only to the deep arteries, not superficial. In ad-
dition, this classification accounts for the previously mentioned
features of the distribution of intra-stem branches of arteries, as
well as arteries of the posterior circulation of the cerebellum and
thalamic vascular areas.

According to the modern classification, strokes in the men-
tioned above proximal, middle, and distal areas are divided
into medial, lateral, dorsal, combinations of medial and lateral
strokes, and classic thalamic stroke (anterior, paramedian, low-
er lateral, and posterior) [13,19-24]. Clinical and neuroimag-
ing allows accurately verifying the topography of the brainstem,
cerebellar, thalamic stroke, and the corresponding arterial area
involved in the pathological process in the case of PCS. Infarcts
of certain parts of the brainstem, cerebellum, or thalamus are
identified as isolated.
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Il - distal. PCA - Posterior cerebral artery

Fig. 1. Intracranial areas of the posterior circular basin and
brain stem:

[ - proximal area (medulla oblongata, posterior inferior part
of the cerebellum); Il - middle territory (pons Varolii, the anteri-
or lower part of the cerebellum); I1I - distal territory (midbrain,
upper part of the cerebellum, thalamus, occipital lobe, and a
part of the posterior temporal lobe of the brain)

Quite often, several anatomical structures of the posterior cir-
cular basin are affected. They are classified as multiple infarc-
tions/strokes. These are also isolated infarctions that occur in at
least two arteries iso- or bilaterally and are always small in size.

Combined or associated infarctions are ischemic lesions of
various structures of the brainstem or brainstem and other areas
of the blood supply by the VBS (thalamus, cerebellum, occipi-
tal, and temporal lobes of the brain); lesions of the cerebellum
and other areas (medulla oblongata, pons Varolii, midbrain,
thalamus, occipital lobes of the brain); thalamus and other areas
(midbrain, occipital lobes) [25-28].

Etiologic Classification

According to etiological factors, according to the criteria of
TOAST, all posterior circular infarctions are divided into lacu-
nar and non-lacunar [13,29-33]:

- lacunar infarctions are formed due to damage to small para-
median arteries, as well as deep perforated arteries, caused by
microangiopathies due to hypertension, often are associated
with diabetes, in the absence of sources of cardioembolism and
stenosis of the vertebral arteries (VA);

- non-lacunar infarctions caused by cardioembolism are
formed due to the lesions of short and/or long enveloping
branches of VA and BA in the presence of sources of cardioem-
bolism and the absence of stenosis of the large VA;

- non-lacunar infarcts caused by macroangiopathy are formed
due to occlusive lesions of large-diameter arteries (VA and BA)
in the extra- or intracranial areas.

Given the data of the above classification, clinical and neuroim-
aging analysis can improve the diagnosis and description of specific
symptoms, vascular syndromes, clinical forms of PCS of different
localization, and reveals the essence of the PCS, in particular the
presence of neurological symptoms and the mechanism of their oc-
currence. Stroke education programs should be provided to all PCS
patients as a part of medical care to prevent recurrent cerebrovascu-
lar events, improve the length and quality of life [34-43].

© GMN

Functional Outcome

Correct formulation of the clinical diagnosis in PCS patients
is also critical for predicting the functional outcomes of stroke.
The short-term and long-term functional outcomes after an in-
farction in different intracranial vascular territories of the pos-
terior circulation basin had certain features of the evolution of
functional and neurological recovery [13,44,45]. The defeat of
even small arteries of the posterior circulation causes much more
frequent disability of the patient after 3 months of observation
compared with occlusion of small arteries of the internal carotid
artery [46]. Particularly high risk of disability was observed in
patients with occlusive processes of large in diameter (vertebral
and basilar) arteries, which required much more active treatment
and careful care of patients. Recent studies highlighted that cer-
ebellar infarctions had a significantly better functional outcome
compared to infarctions of the medulla oblongata in the short
and long-term perspective when midbrain infarctions — on the
90th day of the prospective observation [47].

Samples of diagnoses in patients with PCS

Taking into account the modern classification of PCS, we
would like to share samples of correct formulation of the clini-
cal diagnosis in patients with PCS:

- Intracerebral hemorrhage into the right hemisphere and cere-
bellar vermis, lightni zourse of the disease complicated by blood
breakthrough into the ventricular system, subarachnoid space,
and dislocation of the brain stem.

- Lateral infarction of the medulla oblongata with the devel-
opment of alternating Wallenberg syndrome, atherothrombotic
subtype.

- Lacunar lateral infarction of the pons Varolii with the de-
velopment of incomplete hemisensory syndrome (cheiro-pedo-
oral) in a patient with hypertension and diabetes.

- Infarction of the lower lateral area of the thalamus with the
development of Degerin-Russi syndrome, cardioembolic sub-
type.

- Infarction of the posterolateral area of the thalamus with the
development of full hemisensory syndrome, atherothrombotic
subtype.

- Paramedian infarction of the right thalamus, combined with
infarction of the posterior temporal lobe of the brain, cardioem-
bolic subtype.

- Myocardial infarction of the middle part of the pons Varolii
on the right, combined with infarction of the left hemisphere of
the cerebellum, atherothrombotic subtype.

Conclusions. Classification of PCS is extremely important in
the compilation of statistics on causes of morbidity and mortal-
ity. It is crucial to know what kinds of PCS are prevalent in an
area and how these prevalence rates vary with time.

We provided a comprehensive narrative review of the modern
anatomical and etiological classification of PCS. Summarizing
the results of this literature overview, we would like to address
an essential question about the formation of a clinical diagnosis
in patients with PCS and offer the following provisions:

1. In the case of PCS with medullar, pons, mesencephalon,
cerebellum, or thalamic infarction, vascular area (proximal,
middle, distal), a clinical variant of infarction, and anatomical-
topographic analysis should be considered in the formation of
the diagnosis. Also, it should be noted if the infarction is isolated
or combined with other infarctions.

2. In the case of ischemic infarction in different parts of the
brain stem or cerebellum, the wording of the diagnosis “isch-
emic stroke in the vessels of the vertebrobasilar arterial system”
should not be used, as it only partially reveals the nature of
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stroke, including the presence of clinical neurological symp-
toms and their mechanism. Therefore, such a definition cannot
be considered methodologically correct.

3. The diagnosis of different parts of the brainstem is not
recommended to replace with the diagnosis of “thrombosis” or
“embolism” of a particular artery, because the intracranial vas-
cular areas of adjacent areas of the brainstem overlap, forming a
vascular association.
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SUMMARY

MODERN CLASSIFICATION OF POSTERIOR CIRCU-
LATION STROKE: CLINICAL DECISION MAKING
AND DIAGNOSIS (REVIEW)

"Prokopiv M., 2Fartushna O.

0. Bogomolets National Medical University, Kyiv; *Ukrainian
Military Medical Academy, Kyiv, Ukraine

Posterior circulation strokes correspond to around 20-25% of
all strokes. These strokes are challenging to diagnose because of
the complexity of especially the structures, differences in pre-
senting symptoms, clinical evaluation, diagnostic testing, and
management strategy. Little is published about the modern clas-
sification of posterior circulation stroke.

We aimed to provide a narrative review of the modern clas-
sification of posterior circulation stroke.

A comprehensive electronic literature search was performed
on Scopus, Web of Science, MEDLINE, ScieLo, PubMed, The
Cochrane Library, EMBASE, Global Health, CyberLeninka,
RINC databases, and databases of government scientific librar-
ies of Ukraine, European Union, United Kingdom, and the USA
for the period 1991-2021. It was done to identify scientific pub-
lications that discussed the modern classification of posterior
circulation stroke.

A narrative review of the modern classification of posterior
circulation stroke is presented and discussed. We provided a
comprehensive narrative review of the classification of posterior
circulation stroke.

Keywords: posterior stroke, classification, posterior circula-
tion stroke, vertebrobasilar, review.

PE3IOME

COBPEMEHHASI KJIACCUDPUKALIUA BEPTEBPAJIb-
HO-BABWJISIPHBIX UHCYJIBTOB: IIPUHATHUE KJIU-
HUYECKOI'O PEHIEHUSI U ITIOCTAHOBKA TUATHO-
3A (OB30P)

TIpokonus M.M., 2®aprymHas E.E.
'Hayuonanvnoiti meduyunckuii ynusepcumem um. A.A. Bozo-
monvya, Kues; *Yrpaunckas eoenno-meduyunckas akademusl,

Kues, Yxpauna

Wucynetsl BepTeOpasibHO-0asuisipHoro OacceitHa cocTaBis-
10T 0KoJio 20-25% OT BCeX MHCYIIBTOB, SIBIISIIOTCSI OOJIEe CII0XK-
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HBIMH B IMarHOCTHKE, UMEIOT XYIIINI NPOrHO3 U HebIaronpu-
STHOE TCUCHUE.

Ienb vccnenoBanus - 0030p HAyYHOW MEAUIIMHCKOW JIUTEpa-
TYpbl O COBPEMEHHOM KiacCH(UKALMH HHCYJIbTa BepTeOpalb-
HO-0a3WIIISIPHOTO OacceiiHa.

IIpoBeneH KOMIJIEKCHBIH 3JIEKTPOHHBIA MOMCK PETPOCIEK-
TUBHOH M TeKymlieil Jmureparypel B 0a3aX [aHHBIX Scopus,
Web of Science, MEDLINE, ScieLo, PubMed, The Cochrane
Library, EMBASE, Global Health, CyberLeninka, RINC, a

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

TaKxke B 0a3aX JaHHBIX FOCYIapCTBEHHBIX HAyYHBIX OMOIHOTEK
VYkpaunsl, EBponeiickoro Coroza, BenukxoOpuranuu, CIIA u
Ipyrux crpad 3a nepuon 1991-2021 rr. ans BbISABICHUS Hayd-
HbIX IMyOIMKaLid, B KOTOPBIX 00CYsK1aeTcsi COBPEMEHHas! Ki1ac-
cuduKays HHCYJIbTa BepTeOpaibHO-0a3mwiIsspHOro GacceiHa.
[Mpoananu3upoBana Hay4yHas MEAULMHCKas JMATEpaTypa O Co-
BPEMEHHOI! KilacCH(UKAIMH HHCYIIBTa BepTeOpaIbHO-0a3UiIspHO-
ro Oacceiina. [IpexncraBieH aHaIMTHYSCKUN 0030p COBPEMEHHOM
Kiaccu(pUKauK MHCYIIBTa BepTeOpaibHO-0a3IsipHOro OacceiiHa.
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CIRCADIAN RHYTHM DISORDERS AND NON-MOTOR SYMPTOMS
IN DIFFERENT MOTOR SUBTYPES OF PARKINSON’S DISEASE

Tarianyk K., Shkodina A., Lytvynenko N.

Poltava State Medical University, Ukraine

Parkinson’s disease (PD) is neurodegenerative disease, usu-
ally characterized by tritium of motor symptoms: bradykinesia,
rigidness and rest tremor. The symptoms of PD are accompanied
by degenerative changes concerning the brain, spinal cord and
peripheral nerves. In Parkinson’s disease there is a depletion of
dopaminergic neurons in the compact part of the substantia nigra
(SN) and significant changes in the red nucleus, hippocampus
and cortical structures [11].

There are different algorithms of determination of engine sub-
type of PD, depending on the prevailing symptoms of motor dis-
orders. Thus, recently there is an increase in the frequency of de-
velopment of akinetic-rigidity (AR) and mixed (ART) (akinetic-
rigidity-tremor) subtypes [2]. At the same time, a systematic
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review of neuroimaging changes in different motor subtypes of
CP indicates the «benign» course of tremor-dominant (TD) form
compared with other. In patients with non-tremor-dominant (AR
& ART) subtypes of PD, there is a deficiency of striato-thalamo-
cortical and other thalamocortical pathways, which leads to a
connection with cognitive and sensorimotor disorders, and in
the tremor-dominant subtype there is a greater dysfunction of
the cerebellar-thalamo-cortical pathway. TD, unlike other motor
subtypes, has no changes in the cortico-basal pathways [3].
Recent studies show that phenotype of the disease depends
not only on the prevalence of certain motor signs, but also on
the non-motor symptoms. Determination of different profiles of
the PD allows to improve forecasting of the course and manage-
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ment of the disease. Numerous studies indicate the relationship
between motor subtype PD and the expression of various non-
motor symptoms [4,5].

Non-motor symptoms of CP include mental disorders, sleep
disorders, gastrointestinal disorders, weight loss, visual distur-
bances, cardiovascular disorders, pathological fatigue, disorders
of the genitourinary and autonomic systems, sensory disorders
(pain, olfactory and taste disorders). One of the most common
of these is sleep disorders, which directly impair the quality of life
of patients [6]. At the PD meet insomnia, disorder of the phase of
rapid movements of eyes, restless legs syndrome and disorder of
the circadian rhythm of sleep-wake. The latter may be exacerbated
by age-related changes in the pineal gland in elderly and senile pa-
tients. The degree of calcification of the pineal gland is associated
with changes in the internal structure of the organ, which can lead
to the development of circadian dysregulation [7].

The international classification of sleep-3 disorders divides
circadian rhythm disorders into the following nozological forms:
the disorder of the early phase of sleep, the disorder of the late
phase of sleep, the disorder of the irregular phase of sleep, non-
24-hour circadian rhythm, jetlag, sleep disorders associated with
changing work, others (not classified in other headings) [8].
However, the prevalence of circadian rhythm disorders among
patients with PD and the factors influencing their development
are not well studied and need further research. Therefore, the
purpose of our research was to evaluate the differences of non-
motor manifestations, chronical peculiarities and disorders of
circadian rhythm in patients with different forms of PD and to
determine the relationships between them.

Material and methods. The current primary researches was a
part of the research No. 0120U101166 “The study of the patho-
genetic role of the circadian molecular clock in the development
of metabolic diseases and systemic inflammation and the develop-
ment of treatment methods aimed at these processes” funded by
Ukrainian Ministry of Health Public Service and planned scientific
studies of Nervous Diseases department in Ukrainian Medical Sto-
matological Academy, titled “Clinical, molecular genetics and neu-
rophysiologic features of the course of the various forms of Parkin-
son’s disease” (state registration number 0119U102848).

We conducted a study of clinical parameters in patients with PD.
64 patients with different motor subtypes of PD were examined.
The PD diagnosis was put according to the criteria of the UK Brain
Bank criteria. Patients were divided into groups according to the
motor subtype verified by the results of interference electroneuro-
myography, namely: Group 1 — patients with akinetic-rigidity-trem-
or (mixed) subtype (n=38), Group 2 — patients with an akinetic-
rigidity subtype (n=26). Each group collected demographic data,
studied the stadium on Hoehn and Yahr scale and the overall score
of UPDRS unified scale [9,10]. The criteria of inclusion are: avail-
ability of PD stage by Hoehn and Yahr 1-3, age younger than 90
years, the main method of treatment of levodopa therapy. Criteria
of exclusion: iecondary parkinsonism, «parkinsonism- plus, stage
of PD by Hoehn and Yahr more than 3, cerebrovascular diseases,
age 90 years and older.

Non-motor manifestations were studied by the results of
scales of assessment of non-motor symptoms at PD (NMSS). It
consists of 30 questions relating to the patient’s condition during
the last month and combined into 9 domains: cardiovascular and
falling, sleep/fatigue, mood/cognition, perception/hallucina-
tions, attention/memory, gastrointestinal tract, urination, sexual
function and others. The answer to each question includes a fre-
quency that is rated as 1 - rarely (<1 time/week), 2 — sometimes
(1 time/week), 3 — often (several times/week), 4 — very often
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(daily or constantly), and the severity expressed as 0 — absence,
1 — easy, 2 — moderate, 3 — severe. To calculate the score in each
domain, their products are summed. The total score consists
of the sum of all domains and varies from 0 to 360, where the
higher value corresponds to the more pronounced non-separate
characters [11].

Munich Chronotype Questionnaire (MCTQ) used to deter-
mine the onset of sleep, waking time, duration, mid-sleep, mean
weekly sleep duration, mean weekly light exposure, chronotype,
and for working patients relative jet lag and mean weekly sleep
deprivation. The parameters were recorded in hours and minutes
and then converted to fractions of a unit in hours for mathemati-
cal analysis. The morning type of chronotype was set when its
value was less1:00, indifferent from 1:00 to 2:00, and evening
more than 2:00. All these parameters were measured in hours
and minutes and converted to fractions per unit in hours for
statistical processing. The chronotypic time before 1:00 corre-
sponded to the morning type, from 1:01 to 2:00 - indifferent and
from 2:01 - in the evening [12].

Diagnosis of circadian rhythm disorders was performed in accor-
dance with the International Classification of Sleep Disorders-3 [8].
The study included only patients with sleep disturbance disorders
who were diagnosed on the basis of a clinical interview, sleep di-
ary completion, and daily thermometry. The following criteria were
used to confirm circadian rhythm disorders:

a) constant or repeated due to:

- defeat of the system of circadian rhythms;

- mismatch of internal rhythm and external factors;

b) lead to insomnia and/or excessive daytime sleepiness;

¢) related to the violation of social, professional and other
spheres of activity;

d) cannot be better explained by other sleep disorders, neu-
rological or mental disorders, use of drugs and psychoactive
substances;

e) when it is allowed to choose a convenient schedule, pa-
tients have sufficient quality and duration of sleep for age, but
maintain a shifted 24-hour circadian rhythm;

e) a diary of sleep or actigraphy monitoring for at least 7 days
records a stable delay of the normal period of sleep.

The criterion for diagnosing the disorder of the late phase of
sleep was the shift of the main period of sleep and waking time
compared to the desired:

- chronic or recurrent complaint of waking complications at
the desired time;

- inability to wake up at the desired, socially determined time.

Disorder of the early phase of sleep was established by shift-
ing the main period of sleep and waking time compared to the
desired:

- inability to maintain vigor until the desired time;

- inability to sleep until the desired, socially determined time.

In the presence of the following criteria revealed a disorder of
the irregular phase of sleep:

- sleep diary or actigraphy monitoring for at least 7 days
shows many irregular sleep attacks (at least three) for 24 hours;

- the total sleep time for 24 hours is normal for the patient’s age.

The research was approved by the Bioethics Committee of
Poltava State Medical University and conducted in accordance
with international standards. Statistical analysis of the data ob-
tained was carried out with the help of SPSS Statistic 26.0 (IBM
inc., USA) and EZR Statistics 1.2 (Jichi University, Japan) [13].
Quantitative data checked the compliance with the law of nor-
mal distribution according to the criteria of Shapiro-Wilk. The
obtained data were processed by the methods of descriptive
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statistics, according to which the arithmetic mean and standard
error were calculated for normally distributed quantitative data.
(M=£SE) were calculated. One-factor analysis of variance was
used to compare quantitative data in 3 groups (ANOVA) with
the amendment Bonferroni. In all cases, the critical value of p-
value was considered 0,05.

Qualitative indicators were presented in the form of absolute
values (n) and percentages (%). Multiple comparisons of quali-
tative indicators in unrelated groups were performed using the
Yates-corrected %2 test or using Fisher’s exact test for 2x2 tables.

To build a prognostic model and assess the impact of pa-
rameters of daily functioning and non-motor symptoms on
the chance of developing circadian rhythm disorders, the
method of multifactor logistic regression analysis with the
calculation of the odds ratio (OR) and 95% confidence in-
terval (95% of CI). The Akaike information criterion was
used to select the minimum set of factors associated with the
source variable. The quality of the constructed prognostic
model was evaluated using ROC-analysis with subsequent
calculation of specificity, sensitivity, accuracy, predictability
of positive and negative test results. The Yoden Index calcu-
lation method was used to select the optimal test limit. In all
cases, p-values were considered critical.

Results and discussion. Group 1 consisted of 19 women

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

(50%) and 19 men (50%) at the average age of 63,66+1,42 years,
group 2 — 12 women (46%) and 14 men (54%) at the average age
of 63,31+1,75 years, and control group 14 women (47%) and 16
men (53%) at the average age of 59,90+1,56 years. Significant
gender and age differences between groups were not detected
(p=0,949 for sex and p=0,117 for age). The total UPDRS score
in group 1 was 48,9243,07, and in group 2 —47,19+3,31, which
is not very statistically significant differences (p=0,709). Ac-
cording to the Hoehn and Yahr scale, in group 1, 1,5 stages were
defined in 8 patients, in stage 8§ — 2, in stage 12 — 2,5 and in
stage 10 — 3, and in group 2 there were 6 persons — 1,5 stages, in
stage 5 — 2, in 8 — 2,5 stages, in 7 — 3 stages. Statistically signifi-
cant differences in the distribution of patients by stage between
groups were not detected (p=0,996).

The analysis of non-motor symptoms in patients with Parkin-
son’s disease demonstrated their predominance in comparison
with the control group, except cardiovascular disorders and per-
ceptual disorders, which is shown in Table 1.

The bases on the scale of cardiovascular manifestations in
group 1 made 2.21+0.37, in group 2 — 2.1540.35, and in the con-
trol group 1.23+0.31, that is not very statistically significant dif-
ferences. Patients with both motor subtypes have statistically sig-
nificant more pronounced sleep and fatigue disorders (5.91+0.47
in group 1 and 6.24+0.46 in group 2 against 2.17+0.34 in con-

Table 1. Evaluation of non-motor manifestations in patients with different motor subtypes of Parkinson's disease

Group

NMSS scale Group 1 (n=38)

Group 2 (n=26)

Control Group (n=30) p-value

Cardiovascular symptoms 2.21+0.37

2.15+0.35

1.23+0.31 0.180

Sleep/fatigue 5.91+0.47

6.24+0.46

0.001
(1:3-<0.001; 2:3 —
<0.001)

2.17+£0.34

Attention/memory 5.43+0.47

5.85+0.65

0.001
(1:3-0.006; 2:3 —
0.001)

2.63+0.48

Mood/ cognition 10.04+0.94

5.91+0.76

0.001
(1:3-<0.001; 1:2 —
0.001,
2:3-0.007)

1.934+0.39

Gastrointestinal symptoms 4.91+0.28

4.57+0.35

0.001
(1:3-<0.001; 2:3 —
0.002)

2.74+0.46

Disorders of urination 5.15+0.43

6.20+0.45

0.001
(1:3—<0.001; 2:3 —
<0.001)

2.03+0.26

Sexual dysfunction 4.40+0.35

4.26+0.37

0.001
(1:3 - <0.001; 2:3 —
<0.001)

1.37+0.22

Dissolving of perceptual 1.06+0.95

1.13+£0.91

0.70+0.79 0.103

Others 9.74+0.70

8.39+0.65

0.001
(1:3-<0.001; 2:3 —
<0.001)

1.80+0.22

NMSS total 40.72+1.12

36.31+£1.37

0.001
(1:3-<0.001; 1:2 —
0.025,
2:3-<0.001)

13.17+0.97
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trol), attention and memory disorders (5.43+0.47, 5.85+0.65 and
2.63+0.48 respectively), gastrointestinal disorders (4.91+0.28,
4.57+0.35 and 2.7+0.46 respectively),disorders of urination
(5.15+0.43, 6.20+0.45 and 2.03+0.26 respectively), sexual dys-
function (4.40+0.35, 4.26+0.37 and 1.37+0.22 respectively) and
other dissolutions (9.74+0.70, 8.39+0.65 and 1.80+0.22 respective-
ly). The level of cognitive-affective disorders was most pronounced
in group 1 and was 10.04 0.94 compared to group 2 5.91 0.76 and
control group 1.93 0.39. Next to this, in group 2, it was statistically
more significant than the control group. No significant differences
were found in perceptual levels. Overall NMSS scores were statisti-
cally higher for XPs compared to control groups (13.17 0.97), with
Group 1 patients having higher scores compared to Group 2 (40.72
1.12 and 36.31 1.37, respectively).

Chronotypic features of circadian rhythm have been estab-
lished for patients with CP. Patients in groups 1 and 2 were char-
acterized by a later time of onset of sleep (23: 18+0: 10 and 23:
19+0: 17, respectively) compared with the control group (22:
25+40: 09). The time of awakening was at the same level in per-
sons of all groups, namely in group 1 - 6: 28+0: 09, in group
2 - 6: 03+0: 10 and in the control - 6: 11+0: 10. The duration of
sleep in group 1 was 6: 15+0: 10, and in group 2 - 6: 09+0: 16,
which corresponded to a statistically significantly shorter time
compared to the control group, in which this figure was 7: 12+0:
13 . In addition, the length of stay in bed did not differ in patients
of all groups and was 8: 08+0: 10, 7: 58+0: 19 and 7: 52+0: 14
in groups 1, 2 and control, respectively. The middle of sleep in
all subjects was late at night, namely in group 1 - 2: 27+0: 10, in
group 2 - 2: 14+0: 12 and in the control - 1: 59+0: 13. There were
no differences in the average weekly level of light exposure be-
tween the studied groups, which was in the group 1 - 4: 54+0:
27, in the group 2 - 3: 17+0: 30 and in the control - 4:28+0: 31.

Chronotype

. Morningness
W intermediate
[ Eveningness

Patients

Group 1 Group 2

Control group

Fig. 1. Patient distribution per chronotype for different agile
subtypes of PD

The predominance of evening chronotype was characteristic
of all groups, but no differences in distribution were established.
In group 1, 4 (10 per cent) persons with morning chronotype, 6
(15 per cent) with indifference and 30 (75 per cent) with evening
chronotype were identified. In group 2, 2 (8.3 per cent) persons
definitely have a morning chronotype, 7 (29.2 per cent) persons
are indifferent and 15 (62.5 per cent) persons are evening. In the
control group, 7 persons (23.3 per cent) were of the morning and
indifferent type, while 16 persons (53.3 per cent) were of the
evening type. The distribution of patients for chronotype is pre-
sented in Figure 1. 1. Among the detected disorders of circadian
rhythm in 1(3,3%) of the control group patient are ASPD and
in 1(2,5%) of group 1 patient and 2(8,3%) of group 2 patients
FSPD. No ligature has been found between the observed types
of circadian rhythm disorder and the presence of PD due too low
a detection frequency

DSPD was diagnosed in 28 patients with PD, including 15
(37.5% of the whole group and 50% of people with evening
chronotype) in group 1 and 11 (45.8% of the whole group and
73.3% of people with evening chronotype). chronotype) in group
2, and in 2 (6.7% of the whole group and 28.6% of persons with
evening chronotype) from the control group. It was determined
that patients with PD are more prone to DSPD compared with
the control group (¥2=11.76, p=0.003).

To determine the extent of non-motor symptoms of PD and
the peculiarities of daily functioning on the probability of de-
veloping DSPD, multivariate logistic regression was performed
with the inclusion of the motor subtype, all subscales and the
total NMSS score and all MCTQ parameters. The analysis was
performed on 94 patients, among whom 28 cases were identi-
fied. Four factors associated with the development of DSPD
have been identified: length of stay in bed (X1), chronotype time
(X2), sleep/fatigue disorders (X3), and gastrointestinal disorders
(X4). In the table. Figure 2 shows the results of estimating the
coefficients of the constructed prognostic model and the odds
ratio for the selected factors.

The logistic forecasting model AUC=0.96 (95% CI1 0.92-0.99)
was built on the selected factor features, which is statistically
significant (p <0.05) exceeds 0.5 and is evidence of the adequa-
cy of the constructed model.

Thus, it was found that the chance of developing DSPD is
associated (p <0.05) with length of stay in bed, chronotype
time, sleep/fatigue disorders and gastrointestinal disorders. It
was found that with increasing time spent in bed for 1 hour, the
chance of developing DSPD decreases by 4.2 times, HS=0.24
(95% 0.09-0.60). At the same time, shifting the time of the chro-
type by 1 hour to the evening type increases the chance of de-
veloping DSPD by 2.59 times, HS=2.59 (95% CI 1.19-5.65). In-

Table 2. DSPD Risk Prediction Coefficients for PD

Factor The value of the coefficient of the d?f:leer:;‘:l‘;t: ::: :;%Tf:%tic:n(:ff;ﬁfn Indicator OR
model, bxmb 0,p (95% CI)
Const -60.72+57.09 0.99 -
X1 -1.43+0.48 0.003 0.238 (0.094-0.603)
X2 0.95+0.40 0.017 2.59 (1.19-5.65)
X3 0.24+0.13 0.033 1.27 (1.02-1.59)
X4 0.36+0.15 0.019 1.43 (1.06-1.92)
note: * - he difference between the model parameter and 0 is statistically significant, p <0.05
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creasing the score on the NMSS subscales increases the chance
of developing DSPD, namely, increasing the value of the scale
“sleep/fatigue” by 1 point increases the chances by 1.3 times,
HS=1.27 (95% CI 1.02-1.59), and the scale “gastrointestinal dis-
orders” - by 1.4 times HS=1.43 (95% CI 1.06-1.92).

The proposed test allows you to predict the chance of devel-
oping DSPD. The optimal decision limit was Pgr.=0.34: for P
(patient) >Pgr. - the development of DSPD is predicted, for P
(patient) <Pgr. - no DSPD is predicted. At the chosen decision
threshold, the sensitivity of the test is 92.9% (95% CI 85.8%
-98.9%), the specificity of the test - 92.4% (95% CI 89.7%
-99.6%), which is presented in Fig. 2.
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Fig. 2. ROC is a curve in the prediction test for DSPD in pa-
tients with PD

Analysis of the quality of the prognostic model in the stud-
ied sample of patients showed that the overall accuracy of
the test was 93.6% (95% CI 86.6% -97.6%), the prognosis of
a positive test result PPV=95.5% (95% CI 87.3% -99.1%),
the prognosis of a negative result test NPV=89.3% (95% CI
71.8% -97.7%).

Discussion. Patients with PD are characterized by more
pronounced disorders of the gastrointestinal, genitourinary
systems, sleep disorders and cognitive-affective sphere and
others. At patients with the mixed motor subtype distur-
bances of mood and cognitive functions are more expressed.
Non-tremor-dominant subtypes are considered more severe
and associated with mental disorders [14,15]. We found that
non-motor manifestations are more pronounced in the mixed
motor subtype than in the akinetic-rigidity.

Patients with PD are more characterized by the evening chro-
notype and shorter sleep duration, which is due to the later onset
of sleep. On the other hand, the predisposition to the morning or
evening chronotype is not related to the severity of the disease
or the level of daytime sleepiness [16]. At the same time, we
found a higher frequency of DSPD development, which causes
a shift of the circadian rhythm forward. Patients with akinetic-
rigid motor subtype and evening chronotype are more likely to
suffer from circadian rhythm disorders. The chance of develop-
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ing DSPD is related to length of stay in bed, chronotype time,
sleep disturbances/fatigue, and gastrointestinal disorders, sug-
gesting an association between non-motor symptoms of PD and
circadian dysregulation.

Conclusions. Different motor subtypes of CP have differ-
ences in the severity of motor manifestations and features of
circadian rhythm. Circadian dysregulation is associated with
circadian dysfunction and non-motor symptoms of CP, in par-
ticular the development of DSPD is influenced by length of stay
in bed, chronotype time, sleep/fatigue disorders, and gastroin-
testinal disorders.
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SUMMARY

CIRCADIAN RHYTHM DISORDERS AND NON-MO-
TOR SYMPTOMS IN DIFFERENT MOTOR SUBTYPES
OF PARKINSON’S DISEASE

Tarianyk K., Shkodina A., Lytvynenko N.
Poltava State Medical University, Ukraine

The phenotype of the disease depends not only on the
prevalence of certain motor signs, but also on non-motor
symptoms. Determination of different profiles of Parkinson’s
disease improves disease prognosis and management. A clini-
cal study was conducted in patients with Parkinson’s disease.
For this purpose, 64 patients with various motor subtypes of
the disease were examined. Diagnosis was made according
to the UK Brain Bank Criteria. The patients were divided
into groups according to the motor subtype verified by the re-
sults of interference electroneuromyography. In each group,
demographic data were collected, staging according to the
Hoehn-Yahr scale and the overall score of the unified UPDRS
scale were studied. The study of gait was evaluated using the
Nonmotor Symptom Rating Scale for Parkinson’s Disease
(NMSS). The Munich Chronotype Questionnaire (MCTQ)
was used to determine sleep onset, wake-up time, sleep dura-
tion, mid-sleep, average sleep duration, average weekly light
exposure, chronotype, and for working patients, relative jet
lag and average weekly sleep deficit. Circadian rhythm disor-
ders were diagnosed according to the international classifica-
tion of sleep disorders-3.

Patients with Parkinson’s disease have a more characteristic
evening chronotype and a shorter sleep duration due to late sleep
onset. On the other hand, the tendency towards the morning or
evening chronotype is not associated with the severity of the
disease or the level of daytime sleepiness.

It was found that PD patients are characterized by more pro-
nounced disorders of the gastrointestinal, genitourinary systems,
sleep and cognitive-affective disorders, and others. In patients
with a mixed motor subtype, mood and cognitive impairments
are more pronounced, and gait disorders are more pronounced in
patients with a mixed motor subtype.

© GMN

Thus, different motor subtypes of Parkinson’s disease have
differences in the severity of motor manifestations and features
of the circadian rhythm. Circadian dysregulation is associated
with features of daily functioning and disorders of the motor
sphere

Keywords: Parkinson’s disease, non-motor symptoms, motor
subtypes, sleep disorders, circadian rhythm, chronotype.

PE3IOME

HAPYIIEHUS IUPKAJHOI'O PUTMA U HEMOTOP-
HBIE CUMIITOMBI ITPU PA3JIMYHBIX MOTOPHBIX
MNOATUITIAX BOJIE3HU TAPKMHCOHA

"Tapsuuk E.A., 'koxuna A.JL., JIutBunenko H.B.

Tonmasckuil 2ocyoapcmeennviti. MeOUYUHCKULL YHUsepcumen,
Vrpauna

®deHoTrn 0OJIE3HN 3aBUCUT HE TOJBKO OT MPEBAMPOBAHUS
ONPEACIICHHBIX MOTOPHBIX IPHU3HAKOB, HO MU OT HEMOTOPHBLIX
cumnromoB. OrmpezienieHne pasnuuHbIX npoduieil Oone3Hu
HapKI/IHCOHa IO3BOJISICT YJIYUILINUTh ITPOrHO3UPOBAHUC TECUCHUSA
¥ MEHEPKMEHT 3a00JI1eBaHMsL.

[IpoBeneno uccienoBanne KIMHUYECKUX IOKa3aTene y ma-
reHToB ¢ Oosnesnbto [lapkuncona. C 3ToM 1ebI0 00CIeI0BaHO
64 maupeHTra ¢ pa3lIUYHBIMA MOTOPHBIMH MOATHIIAMH 3a00Jie-
BaHMU. I[l/IaFHO3 BBICTABJIsIJIM B COOTBETCTBUU C KPUTCPUAMU
UK Brain Bank Criteria. [TareHTsl pa3ieneHbl Ha TPYIIbL C
Y4eTOM MOTOPHOTO IMOATHIA, BEPU(ULUPOBAHHOIO 110 PE3yIib-
TaraM HHTepPEepPEeHIMOHHOM dIeKTpoHelpoMuorpadun. B kax-
JI0H TpyTie coOMpaIuch AeMorpaguieckue JaHHble, H3yJanach
craauitHocTs 1o mkaie Hoehn - Yahr u o6uuii 6amut yandumm-
poBanHoii mxanasr UPDRS.

PaccrpoiicTBa X01b0bI U3ydYalld C HMCIOJIb30BAHHEM MIKAJIbI
OLICHKH HEMOTOPHBIX CHMITOMOB mpu Oosie3un [lapkuHcona
(NMSS). Mirionxenckuili onpocHuk xponoruna (MCTQ) wuc-
TOJIL30BAJIM ISl ONPEACIICHHsI Hayalla CHa, BPEMEHH MpPOOyK-
JICHUSI, IPOJODKUTEIIBHOCTH, CePeIUHBI CHA, CPEIHEH MPOI0JI-
JKUTEILHOCTU CHA, CPEJHEHE/ICIbHON CBETOBOW 3KCIIO3UIUH,
XpoHOoTHIIa U, IJIid pa6OTa}OLLII/IX MarMeHTOB, OTHOCHUTCIIBHOT'O
JUKeTJIara U CpeHeHeeIbHOr0 AeduuuTa cHa. J[MarHoCcTHKy
paccTpOMCTB LMPKAJIHOTO PUTMA IPOBOANIIN COIIACHO MEXKIY-
HapOJHOU KilaccH(UKauK pacCTPONCTB cHa-3.

Jlst manmenToB ¢ Oone3nbio [lapkuHCOHA Oosiee Xapakre-
PEHBI Be‘lele/Iﬁ XpPOHOTHUII U MEHbLIAsA MPOAOJIKUTEIIbHOCTD
cHa, o0ycJIoBJIEHHAs MTO3AHUM BpeMeHeM ero Havana. C npy-
roil CTOpPOHBI, CKIOHHOCTb K YTPEHHEMY WJIM BEUYEpHEMY
XPOHOTHITY HE CBsI3aHA C TKECTHIO OOJIC3HU WIIM YPOBHEM
THEBHOM COHJIMBOCTH.

YcTaHOBIIEHO, YTO VISl TIAIMEHTOB ¢ Oosie3Hblo [lapkuH-
COHa XapaKTepHBI Ooyiee BBIPAKCHHBIC HAPYIICHUS! TacTpo-
UHTECTHHAIBHOM, MOYENOJOBOM CHCTEM, pacCTpoiCcTBa
CHa M KOTHUTHUBHO-apQeKTHBHOH cdepbl. Y mHauueHTOB cO
CMCIIaHHBIM MOTOPHBIM IOATUIIOM 60nee BbIPAXXCHbI Hapy-
IICHHUS] HACTPOCHUS, KOTHUTUBHBIX (DYHKIMH, a TakKe pac-
CTpPOMCTBA XOABOBI.

Taxum 06pa3oM, pa3InuHbIE MOTOPHBIC MOATUIIBI OOJIE3HH
Hap](I/IHCOHa HUMCIOT pas3jindvs B BBIPAXKECHHOCTH MOTOPHBIX
MPOSIBJICHUH U 0COOCHHOCTH HUPKAAHOTO puTMa. [{upkannas
JUCPEryJsiHs CBSI3aHa ¢ OCOOCHHOCTSIMHU CYTOYHOTO (yHK-
LIMOHMPOBAHUS M PACCTPONUCTBAMHU JABUraTEIbHOI chepsl.
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COMPARISON OF THE ASPECT SCORING SYSTEM ON NONCONTRAST CT
AND ON BRAIN CT ANGIOGRAPHY IN ISCHEMIC STROKE

Gigiadze E., Jaoshvili T., Sainishvili N.

David Agmashenebeli University of Georgia, Thilisi, Georgia

Cerebrovascular disease represents a major source of global
mortality, and is the second leading cause of death in all income
groups worldwide, exceeded only by ischemic heart disease. In
addition to being a significant cause of morbidity.

Ischemic stroke is more common, representing approximately
85% of all stroke cases. Imaging examinations play a critical
role in the management of stroke patients, from establishing the
initial diagnosis to determining and guiding further treatment.

A non-contrast computed tomography (CT) examination, of-
ten employed at this stage, can quickly exclude the presence of
hemorrhage. The imaging examination also serves to exclude
other pathologies that may resemble stroke clinically, known as
the “stroke mimics.”

The likelihood of disability-free recovery after acute ischemic
stroke is significantly improved by reperfusion either by intra-
venous thrombolytic drug treatment or (and) with endovascular
mechanical thrombectomy in selected cases [2,6]. The treatment
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decision depends on balancing the possibility of good clinical
outcome against the risk of intracranial bleeding.

The assessment has to be rapid but thorough and consists of
stroke diagnosis, likely localisation, assessment of severity, pre-
stroke functional status, and co-morbidities. Urgent vascular
imaging, typically plain CT and CT angiogram to confirm LAO
prior to consideration of thrombectomy, is required [7]. In addi-
tion, the scans are useful for assessment of the collateral circula-
tion (patients with poor collaterals have poorer outcomes) and
early ischaemic changes using the Alberta Stroke Programme
Early CT Score (ASPECTS).

The Alberta Stroke program Early (non contrast) CT score
(ASPECT) is a scoring system used to assess the extent of early
ischaemic changes in the middle cerebral artery territory on non-
contrast computed tomography [14]. An ASPECTS score less
than to 7 predicts a worse functional outcome at 3 months as
well as symptomatic hemorrhage.
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The ASPECTSs scoring system has been used to prognosticate
for example the score is a strong predictor of functional outcome
[6].

Material and methods. Patients were part of a prospec-
tively collected clinical registry of acute ischemic stroke
treated with reperfusion therapies in a single Stroke Center.
The study population included consecutive patients with AIS
who presented to our institution between March 2019 and
Juny 2020 and met the following criteria:

1) time from symptom onset <24 hours; 2) anterior circu-
lation ischemic stroke with large-vessel occlusion (intracra-
nial carotid artery or MCA) and (ASPECTS >7); 3) baseline
NCCT; 4) technically adequate pretreatment CTA ; 5) suc-
cessful recanalization defined by TICI (thrombolysis in cere-
bral infarction) > 2b via mechanical thrombectomy.

Additional inclusion criteria for this analysis was the avail-
ability of a post-treatment follow-up neuroimaging. Post-
treatment follow-up neuroimaging included CT or MRI.

A total of 81 patients were finally included in the study.

Laboratory tests, neuroimaging, concomitant therapies,
clinical course, and functional outcome were collected.
Neurological status was monitored with the National Insti-
tutes of Health Stroke Scale (NIHSS) score and functional
outcome was quantified with the modified Rankin Scale
(mRS) score at 3 months.

Statistical Methods. The ASPECT and the ASPECTA
groups were compared using the Mann-Whitney U test for
quantitative variables and the %2 test for qualitative variables.
Univariate associations between baseline and follow-up AS-
PECTS were investigated with the Spearman p analysis,

with confidence limits calculated by means of the Fisher z-
transformation. Rectagles were used to graphically display
correlation analyses, and the area of the rectagle has to be
read as proportional to the number of observations at each
point. A nonparametric receiver operating characteristic
curve analysis and the area under the curve were used to
assess the ability of NCCT and CTA ASPECTS to iden-
tify patients with favorable outcomes (mRS<2). Imaging
modality (ASPECT versus ASPECTA), as well all other
variables—were candidates for the multivariable model.
Variable selection with significance level for entry into
the model at 0.10 and significance level for staying in the
model at 0.05 was used (P values <0.05 indicative of a
significant difference).

Results and discussion. 81 patients were included in the
present study. Correlation analysis showed that baseline AS-
PECTAS correlated better with follow-up ASPECTS (r=0.70;
95% CI, 0.66—0.81; P<.001) than baseline NCCT ASPECTS
(r=0.54; 95% CI, 0.39—61; P<.001; P for comparison of the 2
coefficients<.001) (Table 1). Furthermore, the ability to iden-
tify patients with good outcome (mRS < 2), revealed by re-
ceiver operating characteristic curve analysis, was significant-
ly higher for ASPECTAS with respect to NCCT ASPECTS
(CTA area under the curve, 0.81; 95% CI, 0.76-0.89; NCCT
area under the curve, 0.66; 95% CI, 0.55-0.76; P<.001). Ac-
cording to each receiver operating characteristic curve, we
determined cutoff values (Fig.), on the basis of which we de-
fined a good ASPECTAS as >5 and a good NCCT ASPECTS
as >8. There was no difference in baseline National Institutes
of Health Stroke Scale scores between groups.

Table 1. Patients charasteristics

Characteristics value
Age 65.2+19.7
Sex (male) 50.4%
Hypertension 84.7%
Baseline NIHSS 18 (16-21)
NCCT ASPECTS 8 (7-10)
ASPECTAS 5(2-7)
Follow-up ASPECTS 3(1-5)
Diabetes 21.9%
Atrial fibrillation 39.9%
Smoking 12.7%
Intravenous thrombolysis 75.5%

p<0.001r=0.54
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Fig. ROC curve analysis—ASPECTAS and NCCT ASPECTS cutoff values indicating patients with good clinical outcomes
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Table 3. Univariate analysis
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Characteristics mRS 0-2 (n=31) mRS 3-6 (n=50) P
Age 65.3+16..2 69.31+ 1140 0.07
Sex (male) 54% 51% 0.79
Baseline NTHSS 16.9+ 3.1 (12-23) 18.73+ 3.7(10-24) 0.1
Good NCCT ASPECTS 78.4% 54% 0.001
Good ASPECTAS 73.1% 39.1 <0.001
Hypertension 70.8% 85.5% 0.09
Onset to recanalization (min) 270.9 + 86.53( 130-590) 320.54+ 80.3 (145-503) 0.04
Diabetes 20.6% 23.3% 0.81
Atrial fibrillation 33.3% 31.6% 0.84
Smoking 18.7% 19.7% 0.96
Table 4. Multivariable regression model
OR SE 95% CI P
Good ASPECTAS 12.5 6.21 4.31-36.2 <0.001
Onset to recanalization (min) 0.99 0.01 0.98-0.99 0.009
Age 0.95 0.02 0.91-0.99 0.011

Factors predicting favorable outcome (mRS<2, n=31) in uni-
variate analysis were both good NCCT ASPECTS and good AS-
PECTAS, as well as age, baseline NIHSS and time to recanaliza-
tion (Table 3). To find the best outcome predictors, we finally set
backward and forward stepwise regression analyses, including
all variables significantly associated with favorable outcome in
the univariate analysis. Both the backward and forward proce-
dures showed that good ASPECTAS, age, and time to recana-
lization remained independent predictors of good clinical out-
come, indicating ASPECTAS as a better predictor of functional
outcome than NCCT ASPECTS (Table 4).

Acute ischemic stroke requires urgent assessment of the clini-
cal and radiological features of the brain insult. The ability to
identify an acute infarct on CT is helpful in confirming the di-
agnosis of acute stroke.Normal CT scans are relatively common
if the scans are performed very early into the stroke symptoms.

The European Cooperative Acute Stroke Study (ECASS II)
experienced reviewers did not detect early ischemic changes in
1/3 of infarcts that later appeared on follow-up CT, and the Na-
tional Institute of Neurological Disorders and Stroke (NINDS)
investigators reported that only 31% of patients in the NINDS
tPA trial had evidence of early ischemic changes. The treatment
decision in acute ischemic stroke depends on balancing the pos-
sibility of good clinical outcome against the risk of intracranial
bleeding. The effectiveness of thrombolysis and thrombectomy
in patients with middle cerebral artery occlusion shows effect
modification by the Alberta Stroke Program Early CT Score.
Those with a low ASPECTS score suggesting large MCA infarc-
tion can be excluded from futile intra-arterial treatments which
are unlikely to result in patient functional independence.

The clinical importance of ASPECTS is its prognostic value
for determining clinical outcome after intravenous tissue plas-
minogen activator (i.v. tPA) and (or) thrombectomy in manage-
ment of acute ischaemic stroke. There is a sharp increase in
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dependence and death occurs with an ASPECTS of 7 or less;
attributed to symptomatic intracerebral hemorrhage. Besides
that, baseline ASPECTS value correlated inversely with the se-
verity of stroke on the National Institutes of Health Stroke Scale
(NIHSS).

Although there are several reports supporting a favorable as-
sociation between higher ASPECTS and good functional out-
come [5,13], others have debated the ability of ASPECTS to
predict outcome [10,15]. Using automated ASPECTS, a recent
study by Demeestere et al showed findings demonstrating a lack
of association with functional outcome but significant correla-
tion in the determination of final infarction volume [4]. There
are also some reports that showed the predictive ability of CTP
ASPECTS for determination of functional outcome [8,14]. In
a recent study by Pfaff et al automated ASPECTS was shown
to be predictive of functional outcome[13]. In a study of 227
patients, Naylor et al showed improvement in the reliability of
early ischemic changes using CTP ASPECTS over NCCT AS-
PECTS [12].

In our study 81 pacients with ASPECTS >7 (highly accurate
selecting for thrombectomy based on criteria used in DEFUSE 3
and DAWN) were included [3,11]. We hypothesized that a CTA
ASPECT would predict better functional outcome. We evalu-
ated the 2 methodologies to test our hypothesis and to identify
the best grading system for predicting outcome in our patients
treated with thrombectomy. CTA can depict the area of ischemia
(though not necessarily infarcted) much better than NCCT, espe-
cially when analyzing parenchymal CTA. Hypodensity on CTA
provides greater demarcation between normal and abnormal tis-
sue, and this finding could be explained by the ability of CTA to
detect alterations in cerebral blood volume, as opposed to cyto-
toxic edema on NCCT, with a threshold insufficient to produce
NCCT changes. Using a follow-up ASPECTS as the final infarct
size, ASPECTAS gives a more accurate estimate of tissue that
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is at risk of infarcting than does a NCCT alone. The value of a
combined CTA, ASPECTAS over NCCT in predicting clinical
outcome has also been demonstrated using a scale that differs
from ASPECTS. It is important to recognize that hypoattentua-
tion on NCCT and CTA hypoattenuation probably imply dif-
ferent pathophysiological abnormalities. A ASPECTAS region
showing a lack of enhancement provides an estimate of cerebral
blood volume, whereas NCCT measures shifts in brain tissue
water content. It is the net uptake of water in brain regions with
12 mL/100 g/minutes that causes hypoattenuation. Large shifts
of water are needed for the human eye to visualize hypoattenua-
tion. Optimal window width and leveling can help with reliably
identifying such changes in water content.

Our results confirm those suggesting ASPECTAS prior to ET
as a better predictor of final infarction.

Correlation analysis showed that baseline ASPECTAS corre-
lated better with follow-up ASPECTS (r=0.70; 95% CI, 0.66—
0.81; P<.001) than baseline NCCT ASPECTS (r=0.54; 95% ClI,
0.39-61; P<.001; P for comparison of the 2 coefficients<.001).
In our study, we also compared ASPECTAS and NCCT AS-
PECTS to evaluate whether the former can improve prediction
of clinical outcome. We used receiver operating characteristic
curve analysis and found that, the ability to identify patients
with good outcome (mRS <2) was significantly higher for AS-
PECTAS with respect to NCCT ASPECTS (CTA area under the
curve, 0.81; 95% CI, 0.76-0.89; NCCT area under the curve,
0.66; 95% CI, 0.55-0.76; P<.001). Recent work confirms that
the volume of abnormality on CTA at baseline is a very close
match to the volume of final infarct on follow-up scanning if
there is prompt recanalization. The reliability of assessing AS-
PECTS on the CTA was very good and similar to that on NCCT.

We suspect that this observation is related to the sample size
of our study, and a larger study is recommended to evaluate this
association.

Conclusions. ASPECTs scoring system on brain CT angiog-
raphy (ASPECTA ) is superior than NCCT ASPECT for pre-
dicting good outcome in pacient with acute anterior circulation
ischemic stroke.
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SUMMARY

COMPARISON OF THE ASPECT SCORING SYSTEM
ON NONCONTRAST CT AND ON BRAIN CT ANGIOG-
RAPHY IN ISCHEMIC STROKE

Gigiadze E., Jaoshvili T., Sainishvili N.
David Agmashenebeli University of Georgia, Tbilisi, Georgia

The ASPECTs scoring system has been used to prognosticate,
for example the score is a strong predictor of functional outcome
in acute anterior circulation ischemic stroke.

The effectiveness of thrombolysis and thrombectomy in patients
with middle cerebral artery occlusion shows effect modification
by the Alberta Stroke Program Early CT Score. We compared the
ASPECTs scoring system on noncontrast CT and on brain CT angi-
ography (arterial phase-ASPECTAs) for predicting functional out-
comes in acute anterior circulation ischemic stroke.

81 consecutive patients with acute anterior circulation isch-
emic stroke treated with thrombectomy during 2019-2020 were
included. Two independent radiologists evaluated score by using
the Alberta Stroke Program Early CT methodology on NCCT
and CTA. Good and extremely poor outcomes at 3 months were
defined by modified Rankin Scale scores of 0-2 and 56 points,
respectively.

Factors associated with outcome on univariable analysis were
ASPECT, ASPECTAS, lower NIHSS scores, and time to recan-
alization. On multivariable logistic regression ASPECTAS >5
were independent predictors of good outcomes.

ASPECTS scoring system on brain CT angiography (arterial
ASPECTs) is superior than non contrast ASPECT for predict-
ing of good outcome in pacients with acute anterior circulation
ischemic stroke.

Keywords: CT, ASPECT, ASPECTA (ASPECTS scoring
system on brain CT angiography (arterial ASPECTS), MCA,
acute anterior circulation ischemic stroke (AIS), endovascular
thrombectomy.

PE3IOME

CPABHEHME JAHHbIX HEKOHTPACTHOM KT U KT
AHTI'HOT'PA®OUHN C UCHOJb30BAHUEM CUCTEMbI
OYKOB ALBERT STROKE PROGRAMME EARLY CT
IPH OCTPOM HIIEMHUYECKOM NH®APKTE MO3I'A

I'uruanze E.B., JxaomBuian T.I., CannnmBuim H.A.
VYuusepcumem I pysuu /lasuoa Aemawenedenu, Tounucu, I pysus

Cuctema ouxoB Albert Stroke Program Early CT (ASPECT)
MIMPOKO MCHONIB3YETCs ISl MPOTHO3UPOBAHMS MCXOJa HIIEMH-
YEeCKOT0 HHCYNBTA. D(HPEKTHBHOCTH JICYCHUS METOIAMH TPOMO-
9KTOMHU U TPOMOOJIHM3HCA MPU OKKIIO3UH CPEeTHEH MO3TOBOM
apTepuu TeCHO KOPPETHPYeT C MOKAa3aTeIIMH CHCTEMBI OYKOB
ASPECT.

HccnenoBan 81 mamueHT ¢ OCTPHIM HIIEMHYECKUM HHCYIb-
TOM, KOTOPBIM JIEUEHHE MPOBEAEHO METOJOM TPOMOIKTOMHUH
B mepuon 2019-2020 rr. /IBa He3aBUCHMBIX paInojora
OIEHIIH cOocTosiHue manueHToB o cucreme ASPECT mpu
HatruBHOU W koHTpacTHOW KT. Cmyctsa 3 mMecsma mocie
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TPOMOIKTOMHUHU OOJHBIC OICHUBATUCH MOCPEACTBOM MOIH-
¢uruposanHoii mkanel Rankin, cornmacuo xotopoit 0 6ayios
— HET CHMIITOMOB, 5 — TSDKEJIO€ HapyIICHUE KH3HEIeATeIb-
HOCTH.

Hcxon 3aboseBaHUS  OLIGHUBAJICA CHUCTEMOW  OYKOB
ASPECT, ASPECTAS, NIHSS u BpemeHeM pekaHaau3aluH.
IIpu mynbrHBapHabelbHOM JOTUCTHYECKOM PErpecCHOH-
HoM ananuze ASPECTAS >5 6bu1 npeJUKTOPOM XOPOLIETro
ucxona 3abosnesanusi. Cucrema oukoB ASPECT, oueneH-
Hass npu KT anrumorpaduu OONBHBIX OCTPBIM HIIEMHYE-
CKMM MHCYJIBTOM JIyUllle KOppeaupyer ¢ QyHKIHOHATIbHBIM
COCTOsSIHMEM OOJIBbHBIX, YeM CHCTEMa, NPUMEHEHHAs IpH
narusHou KT.
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FATAL ACUTE ALIMINIUM PHOSPHIDE POISONING - CASE REPORT AND LITERATURE REVIEW
WITH REFERENCE TO CURRENT TREATMENT PROTOCOLS AND OUTCOME

"Petkovska L., 'Babulovska A., 'Simonovska N., 'Kostadinovski K., 2Brezovska J., *Zafirova B.

"University Clinic for Toxicology, Faculty of Medicine; *Institute of Medical and Experimental Biochemistry, Faculty of Medicine;
*Institute of Anatomy, Faculty of Medicine, Ss. Cyril and Methodius University in Skopje, Republic of North Macedonia

Aluminum phosphide (AIP) is a highly toxic fumigant pesti-
cide used to kill rodents and insects, commonly used for grain
preservation. Its use and abuse is growing, especially in devel-
oping countries because of its low price and market availability, but
also because of its properties, which are considered almost ideal
[1]. After deliberate oral ingestion AIP reacts with hydrochloric acid
in the stomach and releases phosphine gas (PH,) which is rapidly
absorbed from the gastrointestinal tract and inhibits mitochondrial
cytochrome oxidase and the supply of cells with oxygen, leading to
circulatory failure [2]. The number of suicide attempts with AIP has
been progressively increasing, especially in India and other eastern
countries. Mortality after deliberate AIP poisoning is particularly
high and 95% of patients die within the first 24 hours of poisoning
[3]. Mortality rate can reach more than 60% even in experienced
and well-equipped hospitals [1]. Due to its high human toxicity and
mortality, it is banned in many countries. Although AIP is on the
list of allowed pesticides in our country and has been on the market
since 2009 under the trademark Quickphos Pellets 56 GE (accord-
ing to data from the phytosanitary information system) so far no
AIP poisoning has been reported in our poison control center. We
report the first case treated in our institution as severe intentional
poisoning with AP, purchased in a neighboring country, which un-
fortunately had a fatal outcome. Mechanisms of toxicity, prognostic
factors for lethal outcome and therapeutic options are also targeted.

Case report. A 35-year-old woman with a previous history of
epilepsy was admitted to the University Clinic for Toxicology
due to a suicidal attempt with ingestion of one 3-gram phostoxin
tablet (containing 56% of AIP) two hours earlier. Vomiting and
abdominal pain were the first symptoms. On admission she was
conscious and oriented, with 16 breaths per minute, pale skin,
blood pressure of 160/80 mmHg, pulse of 77 beats/min, oxygen
saturation of 97% on ambient air, and epigastric pain sensitivity.
The remaining status by systems was without significant chang-
es. The ECG showed sinus rhythm with inverse T-waves in D3,
AVF and left precordial leads. Early laboratory analyses showed
leukocytosis (15.3 x 10°/L), prolonged prothrombin time of 18.4
sec, and normal degradation products and enzyme status. De-
spite early medical treatment with single dose activated charcoal
and isotonic crystalloid fluids, arterial blood pressure started to
drop. So, bicarbonates, MgSo4, H2 blockers, electrolytes, do-
pamine, and hydrocortisone were added. The patient’s condi-
tion worsened with an increase in respiratory rate and a drop
in blood pressure. She was transferred to the intensive care unit
(ICU), still conscious, oriented, contactable, with blood pressure
80/40 mmHg and pulse rate of 120/min. A chest X-ray did not
show any abnormalities. Laboratory findings showed signs of
hepatic lesion, thabdomyolysis and renal failure (AST 2267.42
U/L, ALT 2102.26 U/L, CPK 1334.81U/L, blood urea nitrogen
23.03 mmol/L, creatinine 211.9 pmol/L, total protein 39 g/L,
albumin 26.19 g/L). Arterial blood gas analyses showed met-
abolic acidosis with marked base excess (pO2 9.6 kPa, pCO2
4.14 kPa, pH 7.15, bicarbonate 11 mmol/L, BE -15). She was
intubated and placed on mechanical ventilation for the next 24
hours, after which she was extubated and placed on an oxygen
mask. An arterial line was set up for invasive blood pressure
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monitoring. Hemodynamic instability was treated with isotonic
solutions and inotropic support (norepinephrine, dopamine and
adrenaline). The treatment also included: antibiotics, analgesics,
antithrombotic therapy, freshly frozen plasma, and parenteral 8.4%
sodium bicarbonate adjusted for gas analysis results and acid-base
status. Dopamine was replaced with phenylephrine, and furosemide
was added. One day later, due to respiratory evasion, she was again
intubated and placed on mechanical ventilation with sedation. De-
spite intensive treatment, the patient was still hemodynamically
unstable, with severe metabolic acidosis and anuria. On the third
day, cardiopulmonary insufficiency occurred several times. The
patient responded well to parenteral treatment (atropine sulphate 2
mg, adrenaline 2 mg, digoxin 0.25 mg, furosemide 40 mg, sodium
bicarbonate 150 ml, calcium gluconate 10 ml) and other cardiopul-
monary resuscitation measures the first two times. The third time,
cardiopulmonary resuscitation measures did not work and the pa-
tient had a lethal outcome.

Aluminum phosphide characteristics. AlP is a solid fumigant
pesticide, effective in destroying harmful insects and rodents
that damage the grain. It is cheap and easy to use, and hence widely
used in agriculture as well as for other non-agricultural purposes.
Its properties make it almost ideal for use: it does not affect the
viability of the seeds, it does not contain toxic residues and leaves
little allowed residue on the grains [1]. It can be found under vari-
ous trade names (Celphos, Phosfume, Phostoxin, Quickphos and
others) most commonly formulated as tablets, pellet, granules or
powder [4]. AIP is not toxic per se, but active pesticide component-
the toxic gas phosphine PH,, which is formed in contact with water,
acids or moisture, is responsible for its toxicity [5]. It is a colorless
highly toxic, extremely flammable gas with a specific garlic odor
and has a short half-life of 5-24 hours.

Mechanisms of toxicity. Although the exact mechanism of ac-
tion of phosphine is not well known, it is thought to inhibit mi-
tochondrial cytochrome oxidase and oxidative phosphorylation
[2]. This ability to inhibit cytochrome ¢ oxidase is more pro-
nounced in vitro, whereas in vivo phosphine shows much lower
activity. This results in a 70% reduction in oxidative respiration
and a decrease in mitochondrial membrane potential [6,7].

Other mechanisms are also involved in the occurrence of the
disruption of cellular respiration. The production of highly reac-
tive hydroxyl radicals in the presence of phosphine along with
the inhibition of the enzymes catalase and peroxidase lead to
subsequent cell damage through lipid peroxidation [7].

Clinical manifestations. Clinical signs and symptoms occur
shortly after ingestion of AIP. The main characteristic of AIP
poisoning is the presence of systemic toxicity, but the first and
most common signs are vomiting and abdominal pain. Cardio-
vascular involvement is due to the direct toxicity of phosphine
to myocytes and adrenal glands, as well as fluid loss [8]. Marked
hypotension, tachycardia, tachypnea, several ECG changes,
metabolic acidosis, acute renal failure and irreversible shock
are often described [8,3,7]. Although rare, ECG changes sug-
gestive of myocardial infarction have also been reported in as-
sociation with acute AIP poisoning [9,10]. Pulmonary edema,
either cardiogenic or non-cardiogenic, may also be present [7,8].

111



Other less common manifestations of ALP poisoning are: he-
patic necrosis, disseminated intravascular coagulation and acute
tubular necrosis. There is conflicting evidence for magnesium
levels disorder [7]. Phosphines and phosphides also have direct
corrosive effects on tissues [11]. Although rare, local thermal in-
juries such as gastrointestinal ulcers, hemorrhages, and external
skin burns have been reported in patients with lethal outcome,
presumably caused by the use of potassium permanganate [12].
Such changes are internal and difficult to observe, therefore,
they could often remain unrecognized and undiagnosed, contrib-
uting to the unfavorable outcome of AIP poisoning [13].

Treatment. Since there is no antidote for AIP poisoning, therapy
mainly consists of supportive measures which should start as early
as possible. Treatment protocols also vary from center to center.
Current protocols recommend the use of potassium permanganate
solution for gastric lavage because it oxidizes phosphine to non-
toxic phosphate, preventing further absorption, which is followed
by application of activated charcoal through a nasogastric tube. In
order to reduce stomach pain, acidity and further release of phos-
phine, the use of antacids, proton pump inhibitors and H2 blockers
is also recommended [3,14]. According to recent and contrary to
previous studies, the use of activated charcoal and potassium per-
manganate is useless and even harmful to AIP poisoning. Some au-
thors believe that the use of water-based solutions such as activated
charcoal and potassium permanganate leads to greater release of
phosphine-gas from the AIP [15]. In addition, AIP has a molecular
weight of only 58 Daltons, which is much less than the absorption
power of activated charcoal [16]. Cases of hemolysis and methe-
moglobinemia have also been reported in patients treated with po-
tassium permanganate, which is considered to be a strong oxidizing
agent [17]. Newer treatment protocols prefer the use of vegetable
oils and liquid paraffin rather than water-soluble substances, since
they prevent greater fumigation of phosphine and provide better
motility of the gastrointestinal tract. This has been confirmed by
some in vitro studies, as well as some case reports showing reduced
acute AlP toxicity following the use of vegetable oils [16].

The results of experimental and clinical studies suggest the
use of many other potential antidotes such as: glutathione, N-
acetylcysteine, vitamins C and E, boric acid, magnesium sulfate,
melatonin, L-carnitine and others, which are thought to reduce
harmful oxidative properties of AIP, but for most of them addi-
tional assessment is required [18].

Management of severe hypotension is still a current issue for
clinicians as it is a major factor affecting the severity and out-
come of poisoning. A retrospective study conducted in Ethio-
pia reported a lower mortality rate of about 31% in hypotensive
patients treated according to a protocol containing isotonic crys-
talloid solutions, dopamine, magnesium sulfate, hydrocortisone,
and calcium gluconate in addition to gastric lavage [19]. Other au-
thors believe that the usual treatment with high doses of crystalloid
isotonic solutions gives unsatisfactory results. Vasoactive amines
(dopamine, norepinephrine and phenylephrine) also give limited
success in shock resuscitation [20]. According to Marashi et al.,
the poor response to massive crystalloid administration and vaso-
active substances is due to insufficiency of the vessel wall integ-
rity and their increased permeability. They believe that congestion
of the organs and fluid transduction in the serous cavities is due
to increased permeability and is not associated with heart failure
[21]. Having this in mind, they suggest the use of high-molecular-
weight colloidal solutions as volume expanders and resuscitation
liquids. With this treatment they have successfully treated a pa-
tient with acute AIP poisoning [22]. Corticosteroids are still used
in the treatment of AIP poisoning to reduce the doses of vasoac-
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tive substances, to potentiate the body’s response to endogenous
and exogenous catecholamines and to prevent the development of
acute respiratory distress syndrome [23]. In order to find a solu-
tion for hemodynamic instability in patients with AIP intoxica-
tion, a single-centric randomized controlled trial was performed
for the use of intralipid emulsion as an adjuvant therapy. Half
of the patients received a continuous 20% intralipid emulsion
(ILE) along with supportive treatment, and the rest did not. The
benefits of ILE have been based on the known liposolubility of
phosphine (phosphorus trihydride) with the assumption that ILE
can counteract its toxic effects. The results of the study showed
that intralipid emulsion was an effective and safe therapy, but
the differences in mortality and mean systolic pressure between
the groups were insignificant, while the need for intubation and
mechanical ventilation were significantly smaller, confirming its
therapeutic effect [24,25].

The second major problem faced by clinical toxicologists is
the management of severe metabolic acidosis. Many authors use
intravenous sodium bicarbonate to overcome acidosis. Some
of those who corrected acidosis by intravenous administration
of sodium bicarbonate, guided by basal excess, did not find a
significant difference in pH and serum bicarbonate values be-
tween surviving and non-surviving patients [26]. There are also
authors who believe that intravenous sodium bicarbonate cannot
resolve metabolic acidosis, as HCO3- remains in the extracellu-
lar compartment, while intracellular acidosis worsens. Accord-
ing to them, generalized hypoperfusion is a major cause of se-
vere metabolic acidosis and suggest the focus of treatment to be
on management of hypotension with limited use of intravenous
bicarbonate only in cases with pH less than 7 [27].

There are also conflicting opinions regarding cardiac toxicity.
Some authors consider myocardial injury to be the most likely
mechanism for cardiovascular toxicity and suggest digoxin, an
intra-aortic balloon pump, and trimetazidine to support cardiac
function [28], while others consider tissue hypoperfusion and
intracellular acidosis responsible for reduced cardiac function.
More recently, the application of extracorporeal membrane
oxygenation (ECMO) has been considered the most promising
technique for providing temporary cardiorespiratory support
[29, 30]. Some authors believe that high-dose insulin improves
carbohydrate energy utilization and may improve myocardial
contractility. They report that four out of five patients treated
with this hyperinsulinemia-euglycemic approach survived [31].

Another important part of treatment is the tracking and treat-
ment of electrolyte imbalances, which may be responsible for
cardiac dysfunction. Hypomagnesemia is often observed in
patients acutely intoxicated with AIP, especially in those with
hypotension and arrhythmia [32], but the therapeutic effects of
magnesium sulfate supplementation are contradictory. Some
studies have reported significantly fewer complications and re-
duced mortality in patients substituted for magnesium sulfate
[33,34]. Contrary to this, in another study, no hypomagnesemia
was observed, nor a significant difference in mortality between
patients treated with and without magnesium sulfate was detect-
ed [35]. Therefore, most authors believe that magnesium sulfate
should not be administered routinely, but only in patients with
proven low levels [36]. Ca gluconate due to its mild membrane-
stabilizing effects is given together with magnesium sulfate for
the treatment of ECG changes in patients acutely poisoned with
ALP [33,36]. A wide range of changes in potassium and calcium
levels can be expected. Their correction is strongly recommend-
ed together with the treatment of acidosis (for pH <7) that may
contribute to overcoming conduction disturbances [16].



GEORGIAN MEDICAL NEWS
No 11 (320) 2021

Prognostic markers. It is generally accepted that mortality de-
pends on the ingested dose, the severity of the poisoning, the du-
ration and irreversibility of the shock despite the application of
resuscitation measures. Although it is known that a dose of 150-
500 mg AIP is potentially lethal and that one tablet is sufficient
for fatal outcome [37], a rare case of survival after AIP poison-
ing with the same dose, the same formulation (Phostoxin), the
same time to hospitalization and the same supportive treatment
as ours has been described [38].

Numerous clinical and laboratory findings may serve as pre-
dictors of mortality in patients with AIP poisoning. According
to the results of one Iranian study that used multiple regression
analysis, systolic blood pressure, Glasgow coma score, urinary
output and serum bicarbonate had the highest predictive value
[39]. Variables such as systolic blood pressure, Glasgow coma
score, leukocyte number, glucose levels, urea, blood pH, elec-
trocardiogram changes, and number of ingested AIP tablets have
been shown to be useful prognostic parameters in another study
[40]. But the severity of the poisoning also depends on the form,
i.e., the activity of the consumed preparation that contains AlP.
Tablet consumption is associated with severe metabolic acidosis
and high mortality, because they contain a fresh and active com-
pound. Broken tablets or granular forms contain less active com-
pound and therefore cause milder hypotension, milder metabolic
acidosis and correspondingly lower mortality. Powdered forms
of tablets do not cause systemic effects because they are inactive
[3]. Arrhythmia is the most common cause of death in the first
24 hours, while in the following days death is usually due to the
presence of shock, acidosis, acute respiratory distress syndrome
and arrhythmia [32].

In this paper we presented the first case of AIP poisoning
treated in our Clinic after ingestion of a potentially fatal dose of
one tablet of phostoxin (containing 3 grams of AIP) by a young
woman. The diagnosis was made on the basis of medical history
and clinical presentation, while a confirmation test with silver
nitrate was not available at our institution. The patient received a
single dose of about 50 grams of medical charcoal orally, as it is
recommended up to 4 hours after poisoning with solid prepara-
tions of AIP in toxic doses, but in our case it proved to be insuffi-
cient to absorb this toxic substance. According to some authors,
this may be due to the low molecular weight of AIP [16]. Gastric
lavage was not performed because the patient vomited multiple
times and because of the possibility of increased AIP disintegra-
tion and increased toxicity with solutions composed of water
[32]. Since we had no experience with such poisonings, neither
potassium permanganate nor liquid paraffin was prescribed for
decontamination. Although stable on admission, she soon be-
came hypotensive and did not respond to standard supportive
treatment, most likely due to the severe metabolic acidosis she
developed. After she was transferred to the intensive care unit,
she developed signs of multiorgan involvement, pulmonary ede-
ma, and respiratory failure despite all resuscitation measures.
Signs of severe poisoning and prognostic factors for lethal out-
come were present in this patient soon after admission to the
hospital, and the lethal outcome occurred on the fourth day. The
failure of conventional treatment protocols in our and in many
other cases, and, in general, the high mortality from deliberate
poisoning with AIP preparations were our motive to conduct a
literature review and discover other therapeutic modalities that
would yield better results.

It could be concluded that after many years each piece of the
puzzle called acute AIP poisoning remains unsolved, including the
main mechanism of toxicity. It is obvious that the management of
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acute oral poisoning with AIP is a challenging problem that clini-
cians still encounter. New knowledge is needed to answer the exact
toxokinetic and toxodynamic mechanisms, as well as additional
randomized trials on the effectiveness of newer therapeutic modali-
ties. In the absence of antidote and consensus on treatment, until
newer and more successful therapeutic strategies are developed, the
key to treatment is rapid decontamination and prompt resuscitation
and initiation of supportive measures. In the meantime, to reduce
mortality in general, it is advisable for governments to restrict the
easy availability of this pesticide.
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SUMMARY

FATAL ACUTE ALIMINIUM PHOSPHIDE POISONING
- CASE REPORT AND LITERATURE REVIEW WITH
REFERENCE TO CURRENT TREATMENT PROTO-
COLS AND OUTCOME

Petkovska L., 'Babulovska A., !Simonovska N.,
'Kostadinovski K., 2Brezovska J., 3Zafirova B.

"University Clinic for Toxicology, Faculty of Medicine, *Institute
of Medical and Experimental Biochemistry, Faculty of Medi-
cine; 3Institute of Anatomy, Faculty of Medicine; Ss. Cyril and
Methodius University in Skopje, Republic of North Macedonia

Aluminum phosphide (AIP) has been known for more than
80 years as an effective pesticide for grain protection, but also
as a suicidal agent used for human self-poisoning. Phosphine
gas released in contact with stomach acid after oral ingestion
of AIP is responsible for its toxicity. The poison affects all
systems, so the mortality rate is quite high, especially after
deliberate ingestions. We report the first case of severe AIP
poisoning seen in our institution with a fatal outcome and fur-
thermore, we present literature review on existing and newer
treatment options.

A 35-year-old woman with a history of epilepsy was admit-
ted to the University Clinic for Toxicology in Skopje two hours
after deliberate ingestion of one tablet of phostoxin (AIP). The
first signs of poisoning were vomiting and abdominal pain, leu-
kocytosis, prolonged PT, as well as inverted T waves in D3, AVF
and left precordial leads on ECG. After developing respiratory
failure and hypotension she was transferred to the intensive care
unit (ICU). Her blood pressure was 80/40 mmHg, pulse rate 120/
min. Laboratory findings showed signs of hepatic lesion, rhab-
domyolysis and renal failure (AST 2267.42 U/L, ALT 2102.26
U/L, CPK 1334.81U/L, blood urea nitrogen 23.03 mmol/L,
creatinine 211.9 pmol/L). Arterial blood gas analyses showed
metabolic acidosis (pO, 9.6 kPa, pCO, 4.14 kPa, pH 7.15, bicar-
bonate 11 mmol/L, BE -15). The patient was placed on mechani-
cal ventilation. Despite fluid supplementation, intensive therapy
and inotropic support, hemodynamic instability worsened and
cardiopulmonary resuscitation was performed three times. Un-
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fortunately, the patient had a fatal outcome on the fourth day of
intoxication.

Solid formulations of AIP are very toxic. One tablet of phostoxin
containing 3 grams of AIP is sufficient for the progression of life-
threatening symptoms and fatal outcome. In the absence of antidote
and elucidated mechanisms of toxicity, the key to treatment is rapid
decontamination and initiation of resuscitation measures.

Keywords: aluminum phosphide, phosphine, toxicity, treat-
ment protocols, outcome.

PE3IOME

CMEPTEJIBHOE OCTPOE OTPABJIEHUE ®OC®PU-
JOM AJIIOMUHUS - OTYHET O CJIYYAE U OB30P
JIMTEPATYPbI CO CCBLJIKOM HA TEKYIIHE IPO-
TOKOJIbI JIEYEHUS U PE3YJIBTATBI

TerkoBckas JI., 'BadyinoBckas A., 'Cumonosckas H.,
'Kocragunosckasi K., 2bpesosckas k., *3apuposa b.

'Vuueepcumemckas KIUHUKA MOKCUKOLO2UU, MEOUYUHCKULL (a-
Kynomem; *Hucmumym meouyuncKol u dKCNnepumMeHmanbHol
ouoxumuu, meduyunckuil gpaxyromem, SUncmumym anamomuu,
Mmeduyunckutl (pakynemem Ynusepcumema um. Kupunna u Me-
¢oous ¢ Cronve, Pecnyonuxa Cesepras Makedonus

Dochun amomunus (AlP) nzBecten He TONBKO Kak dddex-
TUBHBIN MECTHIM TSI 3AIIUTHI 3¢pHA, HO U KaK CIoco0 camoy-
ouiictsa. ['a3000pa3ublit GochuH, BBIASISIONMICS IPU KOHTAKTEe
C HKeITy/I0YHOM KHUCIIOTOMH Hocute niepopasibHoro npreMa AlP, oteer-
CTBEHEH 32 er0 TOKCUYHOCTb. ST IopakaeT BCe CUCTEMBI, TI0ITOMY
CMEPTHOCTB JIOBOJIBHO BBICOKAsl, 0COOCHHO IOCJIe IIPHeMa BHYTPb.
Coobruaercs o ciryuae Tshkesioro orpasieHust AP co cmeprenbHbIM
HCXOZIOM; NIPE/ICTaBIICH 0030p JIUTEPATyPhl i CIOCOOBI JICUCHHSL.

35-neTHsis JKEHILMHA ¢ JITUIIeTICHEil B aHaMHe3e ObLia rOCIH-
TaJU3UPOBaHA B YHUBEPCUTETCKYIO KJIMHHUKY TOKCUKOJIOTUHU B
CKormbe Yepe3 JiBa 4yaca IMocje mpremMa OJHOW TabieTku ¢Goc-
TokcuHa (AlP) ¢ nenbio camoybwuiicTsa. [lepBoiMu npr3HaKaMu
OTpaBJICHUS ObLTH PBOTA U OOJU B JKHBOTE, JICHKOIIUTO3, JJIH-
tenbHas 1T, a Taxke uHBepTHpOoBaHHbIe BoiHbI T B D3, AVF
W JIeBBIX NpeKkopauanbHbix orBeneHusx Ha DKI. Ilocne pa3su-
THA ):[leaTeJ'[bHOFI HEOAOCTAaTOYHOCTU U I'MIIOTCH3HUHU HaI_IHeHTKy
NepeBesi B OTACJIICHHME WHTEHCHUBHOW Tepanuu. [laBieHue
- 80/40 MM pr.ctT., yacToTa mysisca - 120 B munyty. Jlabopa-
TOPHBIC NAHHBIC ITOKa3ajk MPU3HAKU IOPAXCHUA IEYCHH, CO-
HPOBOXKIAEMOI0 PabJOMUOIN30M U MOYSYHOW HEIOCTATOUHO-
creio (ACT 2267,42 En/n, AJIT 2102,26 En/n, KOK 1334,81
En/n, a3ot MmoueBuHbI kpoBu 23,03 MMonb/i1, kpeatiuaud 211,9
MKMOJIb/JT). AHAJIM3 ra30B apTepHalbHON KPOBH IOKa3all MeTa-
Oonnyeckuit anunos (PO, 9,6 xIla, pCO, 4,14 xlIla, pH 7,15,
oukapoonar 11 mmons/n, BE - 15). [lanueHT mepeBeneH Ha
UCKYCCTBEHHYI0 BEHTHIALMIO Jerkux. CepredHo-nerodHas
peaHuManusi mpoBefeHa TpHwkabl. HecMmorps Ha noGaBieHne
JKUIKOCTH, I/IHTeHCI/IBHyI'O TCparuro 1 I/IHOTpOl'IHyI'O NOAJACPIKKY,
reMoJMHaMUYecKasi HeCTaOMIbHOCTh ycuimmiack. K coxkane-
HHIO, Yy IMalueHTa Ha '-[eTBeprII\/'l JC€Hb MHTOKCHUKALIUH HaCTyl'll/IIl
JIETAJILHBIA UCXO/I.

Teepapie coctaBbl AIP BecbMa TOKcHYHBL. OnHON TaOICTKH
(docrokcuna, conepskaiieii 3 rpamma AlP, noctarouHo st mpo-
rpeCCUPOBAHKA ONACHBIX JJI )KU3HU CUMIITOMOB U JICTAJIbHOI'O
ucxoaa. B OTCyTCTBI/Ie MNPOTUBOAANA U BbIICHECHHBIX MEXaHU3-
MOB TOKCHUYHOCTH KJIFOUOM K JICYHCHHIO SABJISICTCSA 6blCTpa$[ Jae-
3aKTHUBalLMs U Ha4YaJl0 p€aHMMAallMOHHBIX MepOl’[pMﬂTHﬁ.
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bobo - 211,9 33dmen/@n). sGEgHogeo Lolbaols gobgdols
Sbognobds ohggbs dg@odmmy@o szoembo (PO,-9,6 43,
pCO2 4,14 - 33, pH 7.15, d03566mbs@o - 11 ddmen/an, BE
-15). 353096@0  gowaygebogno ogm bgemgbyd  g96@0-
o5300byg. gga-goamBgol Mgobodszos ho@omws bsd-
x9®. Loobol ©sds@9d0l, 06@gblbogdo mgdsdool s
0bmFOMIPeo dbodwsdgdols dJogbgosgam, 3g3mwobsdo-
3990 5OsbBSd0m MM yodmogms. Lod{gbo@m, 0b-
BMJbogoool Igmmnby mgl opas mgBsa o yodm-
Logogmo.

AIP-0ols dgomo gdoygbarmds dosgrosh Gmdloggdos.
BobAMJbobol  ghmo  GodengBo, Gmdgaroi  go3egl
AIP- 3 g®53L, bogdomobos Logmabmolbsmngols bsdoTo
L0d3@mdgdol 3Mmamgbodgdols ©s @gBsmy@o odm-
bogarobsmgol.  sb@owm@ol s  Fmdbogyg@mdols  ©o-
Dyl gdgemo 39d560bdgdol  sO>@LYoMmdol  30MMd9d 3o
3390bs@mdol LoTgomgosl  Fomdmowagbls LMoo
©gbsdBogoEos o Mgobodsizogmo  mmbolidogdgdols
woFggde.
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OIIEHKA D®®EKTUBHOCTH MPEMAPATA OPDIVO (HUBOJIYMAB)

Y HHONEPABEJIbHOM NAIIMEHTKHY C MECTHBIM PEIMANBOM HOIYJISIPHON MEJTAHOMBI

C MMOJIOKATEJIBHOI BRAF-MYTAIIMEN 1 MHOKECTBEHHBIMUA METACTA3AMH B JTETKHAX
(CTTYYAM U3 IPAKTHKH)

L2Camconust M. /L., ?Kanpenaku M.A., 'Tu6panze O.T., 'Llanasa T.V., 'TBapamus JL.I.

!Kymauccruil 2ocyoapcmeennulil ynueepcumem um. Ax. Llepemenu, meouyuncxuil paxynomem;
‘@apmayesmuueckas komnanus — Legion “Provisus”’, Kymaucu, Ipy3us

MenaHoma — ofiHa W3 HauOOJIee ONMACHBIX 3JI0KaYeCTBEHHBIX
OITyXoJIeH 4eoBeKa, KOTopasi paHO METacTa3nupyeT JIMM(pOreH-
HBIM U I€MaTOTCHHBIM IIyTEM U YCTOMUYMBAa K CUCTEMHOH IO-
muxumuorepanun [1]. Homymsiprast (y3moBasi) MenaHoMa co-
craBisieT okoio 30% Bcex MeTaHOM KOXKH M Hambojee 4acto
JIOKaJIM3yeTCs Ha HEN3MEHEHHOH (BHEIIHE 3/J0POBOi) KOXe KO-
HEYHOCTEH, CIIMHBI, Ien U rojoBsl [2]. OObIYHO, HOMYIIsIpHAS
MeJIaHOMa TPENICTABISIET cO00M HeOObIION, 6e3001e3HEHHBII
y3ell IUIOTHOM KOHCHUCTCHIIMH, OJHAKO II0 Mepe JK30(UTHOro
pocTta, 00beM HOBOOOPA30BaHUS PE3KO YBEINUNBACTCSI, TTOSIBIISI-
I0TCSI METacTa3bl B PETMOHAPHBIX JTUM(PATHIECKUX y3IIax, OIly-
XOJIb U3BSI3BISIETCS U KpoBOTOUMT [7,13].

B nacrosiiiee BpeMs, 0OCHOBHBIM METOZIOM JICUEHUS HOLYILSP-
HOU MEJIaHOMBI SIBJIICTCSA XUPYPIU4ECKOe BMEIIATEIbCTBO — HC-
CCeUYEHHE OIyXOJIM B €IMHOM OJIOKE ¢ OKpPY KaIOIeH KoxKel, To/-
KO)KHOHM KJIeTYaTKOM M moaiexaruei Qacumeid ¢ ogHOBpeMeH-
HOU OWOICHel CHTHAJbHBIX JTuMdaTndeckux y3ioB [2,6,8,9].
B mnane mporHosa, BakHOE 3HAYCHHE UMEET aHATOMHUYECKAst
JIOKaJIM3alusl MEJIAHOMBI KOXM, B YaCTHOCTH YCTaHOBJICHO,
9YTO HOBOOOPA30BaHWS, PACHOJIOKEHHBIC B OOJIACTH TOJIOBBI M
Ied, UMEIOT OoJiee HeONAronpHATHBIA MPOTHO3 B CPaBHEHUH
C OIlyXOJIIMH, PACIHOJIOKEHHBIMU Ha KOHEuHOCTsIX [6,8]. On-
HaKoO, Ja)Ke CBOCBPEMCHHOE DPaJMKaJIbHOE JIeYeHHE OOJIBHBIX
C NEPBUYHON MEJIAHOMOI KOXKU HE BCEra MOXKET IpeloTBpa-
TUTH BO3HUKHOBEHHE PElHANBa OOJNE3HH, M C YUETOM HH3KOIl
3 deKTBHOCTH XUMHOTEpaly C JaKkapOa3uHOM, TEMO30JI0-
MHJIOM ¥ JIOMYCTHHOM, IPOTHO3 OCTAaeTCs HEOIaronpusTHBHIM
[1,2,6,8]. CrienyeT nom4epkHyTh, 9TO OHOJIOIMYECKOE MOBE/e-
HUE OITyXOJICBBIX KJIETOK B OpPraHU3ME - OILyXOJICHOCUTEIE, B
OCHOBHOM, OIIPEJEISACTCS TOUKOBBIMU MyTALUSIMU B KIIIOUCBOM
onxoreHe BRAF. B pesynbrare BblllicyKa3aHHBIX U3MEHEHU, y
NalMUEHTOB ¢ nonoxurensHo BRAF-myTanueii, umeer mecto
akTHBanUs MHTOreHHoro curnana mo nmyth MAPK/ERK [3-
5,10,12,14] u O6picTpoe mporpeccupoBanue done3nu. brarogapst
NICHTU(UKAINY CIEKTPA MyTaIHi B KJIIETKAaX MEJIAHOMBI, CTaJIO
BO3MOXKHBIM CO3JIaHNE HU3KOMOJIEKYIISIPHBIX HHTHOHTOPOB My-
tupoBanHoro depmenta BRAF (Bemypadenn6, nadbpadenno).
OpHako, IPUMEHEHUE IIPenapaToB ATON rpynmsl (B OTJIMYUE OT
0JI0KaTOpPOB MMMYHHBIX KOHTPOJBHBIX TOUYEK), Y MallIEHTOB C
HOpMaJbHBIM cTarycoM reHa BRAF moxker comnpoBoxaarbest
YCHJICHHEM HHBAa3HBHOTO pOCTa HOBOOOPA30BaHMs, YTO YpeBa-
TO TPYAHOIIPOTHO3UPYEMbIMU nociencTeuamu [5,10,12,14,18].
[TooTOoMy BecbMa akTyajbHO, €ILIE J0 HAadyajao JICYCHUS, YETKO
OIIPEJCIUTh MOJICKYJIIPHO-TEHETUYECKHUE TIOJTHUIIBI OITyXOJIH.

BueznpeHnue B KIMHUYECKYH OHKOJIOTMIO MOHOKJIOHAJIBHBIX
AQHTUTENI — HHIHOUTOPOB OJIOKATOPOB MMMYHHOTO OTBETa (HH-
BOTyMal, meMOponm3ymad, MIMIMMyMmad ¥ T.J.) COBEpIIMIIO
PEBOJIIONMOHHBIN TIPOPBHIB B OOJACTH JIGUCHUS] MHOIEpadeb-
HBIX Oo0nbHBIX [11,15,20-21]. DTH ryMaHHU3MPOBaHHBIE MOHO-
KJIOHAJbHBIE aHTHTena (ocoOeHHO mocne 3aMeHel Fc m Fv
(parMeHTOB MBIIIMHBIX aHTUTEN YeJIOBEYECKUMHU) CEJICKTHBHO
OJIOKHpPYIOT B3auMozeiicTBre Mex Iy perentopom PD-1 u ero
muragaamu (PD-L1 u PD-L2) u akrtuBupyior npoiugepanuro
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T-KJIeTOK ¢ pa3BUTHEM IOJHOIEHHOTO UMMYHHOTO OTBETa Ha
BCE CYOKJIOHBI HEOITACTHYECKH TPAaHC(HOPMUPOBAHHBIX KJIETOK
(c y4eToM IeHeTHYeCKOi I'eTepOreHHOCTH), B PE3y/IbTaTe 4ero
HaOIronaeTcst OBICTPBIN Perpecc OIyXOoNH Jlayke Ha CTaJNuH KIIU-
HU4eckoi MaHudecranmu nporecca [15,18,21].

V4auThIBasi BBIICH3IOKEHHOE, LEJIBI0 HACTOSIIETO HCCIe-
JIOBaHUS SIBUJIOCH M3ydeHHE dS(QPEKTHBHOCTH HUBOIyMaba
(Opdivo) B MOHOpexHMeE, y HeorepaOelbHOI MalUeHTKH C
MECTHBIM PELUIMBOM HOAYSIpHOH MenaHoMbl (10x6x6 cm), ¢
nonoxutenbHoit BRAF MyTtanuell 1 MHOrOUUCIICHHBIMU O4aro-
BBEIMH M3MEHCHUSIMH B JIETKHX, KOTOpbIe 00pa30BaJMCh I1OCIE
XHPYPTUUECKOTO BMEIIATENbCTBA W IIECTH IUKJIOB a/{bIOBAHT-
HOHU NMOJMXUMUOTEPANHN 110 CXEME - IUCIUIATHH, BUHOJIACTHH,
JakapOasuH.

Cayuaii u3 npakruku. bonenas T., 1952 rp. Bospact Ha Mo-
MEHT IIOCTAHOBKH JHarfHosa - 66 yier. AHamHe3 3a00J1eBaHus:
01.10.2018. Ilpu obGcnenoBaHuM y OHKONOTA (B YAaCTHOM KIIH-
HUKe) 00HapYKEHO MAJIOCMEIIaeMOoe, OITyX0JIeBoe 00pa3oBaHUe
Ha Koxke (4x4x3 cM), IJIOTHOW KOHCHCTCHINH, B OOJACTH IICH
cripaBa (ps1JIOM C OKOJIOYIIHOM CIITOHHOH xkene3oi). [Iponssene-
Ha Ouoricus. B Marepuaie Mopgosiorniecky JuarHocTHpoBaHa
menaHoma. 15.10.2018. semonneno KT uccnenosanue opranos
TPYJHOH KJICTKH M OPIOLIHOW IIOJIOCTH C KOHTPACTOM, BBISIB-
JIeHBl MHOTOUYHCJICHHBIE MeTacTa3bl B Jerkux. KimHudeckuii
auarno3 — Homysspras menanoma (T, N.M, ). 26.10.2018 mpo-
BEJICHO IINPOKOE HCCEUCHHE OITyXOJIH (B SHHOM OJIOKE C OKpY-
JKAFOIICH KOXKEH, MOJIKOKHOM KIIETUaTKOM ), TUMQPOIUCCEKIUS U
MIPABOCTOPOHHSIS TAPOTHIIKTOMUS. Ha PA3HYIO IyOHHY JIepMBI
1 TTOAKOXKHOH KHUPOBOH KJICTYATKH), METAaCTaTHYECKOE MOpaxe-
HUE JTUM(ATHIECKHUX y3JIOB IIEH U IIPaBOH OKOJIOYIIHOM CIIIOH-
Hoii xene3sl, (MI'X: T'ucronoruyeckoe 3aKiroucHue: MeIaHoMa
(BBISIBJICHA MHBA3Ms aTUIIMYHBIX MenaHouToB S100+, Melan A +,
HMBA45 +, AE1/AE3 —, p53 +, vim +, a sma — c;1abo O3UTHBHbIH,
Ki67+), BRAFmut, ¢pynknvonaisHsli craryc mo mkane Eastern
Cooperative Oncology Group (ECOG) 1, nakraraeruaporenasa
(JIAD) - 1320 En/m (N <308 Exym). C 11.2018 no 05.2019 rr. Ha-
3HaYeHa aTbIOBAHTHAS TOJIMXUMHOTEPAITHS TT0 CXEME - IIUCILIATHH,
BuHONacTuH, nakapbazun (CVD), Becero 6 mmxios. 10.08.2019 —
BomosHeHo KT-uccieioBanne opraHoB rpy/tHON KIICTKH 1 OpIOI-
HOM ITOJIOCTH C KOHTPACTOM, YTO TTOATBEP/IHIIO IIPOTPECCHPOBAHUE
3a00JIeBaHMs B TMHAMHKE: MECTHBII peruauB (7X6X6 cM) B rociie-
OIEPALlIOHHOM pPYOIle, YBEIHUYCHHUE JIMM(ATHIECCKUX Y3IIOB Cpe-
JIOCTEHHS], TIOSIBJICHUE HOBBIX OYAroBBIX OOPa30BaHUH B JICTKUX,
CHIDKEHHE MacChl TeJla U Pe3K0e yCHICHHE OO0JIEBOIO CHHAPOMA.
Haznauena nayumaruBHast Tepamnmsi.

CrycTst MecsI Iociie Hadajla NaJuIMaTHBHON Tepariy Marnu-
CHTKa B OYEHb TSDKEJIOM COCTOSHHHM IEPEBEICHA B TYPELKYIO
xinHuKy (Acibadem Maslak Hospital), rie BbImonHeHa mosu-
TPOHHO-OMHUCCHOHHAsI TOMOTpadus/KOMIIBIOTEpHAsT TOMOTpa-
¢us (IIDT/KT) ¢ 18-pTOpae30KCUIIIIOK030i B pEKHME “Bce
Teno® (puc. 1) 1 peKOMEeHJI0BaHO IPHMEHEHHE INperapaTa oOll-
nuBo (HuBosryMa0) B 1o3e 240 mr (B/B), ¢ mHTEpBanoM 14 nHel.
Bcero HaznadeHo 5 kypcos.
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PET WB
-2 AQT:F1

PET*PET_CT_MA
nigoneg

MecTHEE penHIHE
Ouaroesle H3MeHEHHA e
B JeTKHX

Puc. 1. IIDT/KT ¢ DI'18 uccredosanue 6 pedxicume “éce
meno” - mecmuviti peyuous (10x6x6 cm) 6 nocrieonepayuonHom
pyoye u ouazosvle 0Opa308anUs 6 1e2KUX (Nocie OnepamueHo20
eMeuamenscmea u 6 YuKi08 NoIUXUMUOmepanuu)

B pesynbrare Tpex kypcos aHTU-PD1 Tepanmuu MecTHBbIH
peLuIuB Havyal Pe3Ko yMEHbIIAThCs B pa3Mmepax, a depes 5
KypCOB BOBCE HaOIOAaJCs IMOJHBI perpecc Kak MEeCTHOTO
peunarBa, TaKk U MHOI'OYHCJICHHBIX ME€TACTa30B B JICTKHUX.
07.10.2020 — BeimosiHeHo MPT o0nacTu 1men - MECTHBIN pe-
nuauB He oOHapyxeH (puc. 2). CocTosiHHe OOJILHOW YIOB-
nerBopurenbHoe. Ha pone npumenenuns HuBonymaba (B 103e
240 mr ¢ uHTepBanoM 14 nHel) pa3zBUTHE HMMYHOOIIOCPEIO-
BaHHBIX MOOOYHBIX 2P PeKkToB He HabaoganoCch. [lanuenTka
qyBCTBYET ceOst XOpOII0, OOJIb HE UCIIBITHIBAET, OJTHAKO OTME-
yaeT c1aboCTh B BEPXHUX KOHEYHOCTSIX. bonbHas oTka3anack
OT npueMa aHaJbI€TUKOB U BCIACT AKTUBHBIN 06pa3 JKHU3HHU

(ECOG 0). Conmepxanue JI/II' B nmpeaenax Hopmer (220 Ex/m).

W3 npuBeneHHOro KIMHUYECKOro Cilyyasi O4eBUIHO, YTO Ha-
3HaYeHHE MHrHOMTOpa OJIOKATOPOB MMMYHHOIO OTBETa - HU-
BOJIyMada Ui JICUEHMS DPELUAMBHON MEIaHOMBI, I0Ka3alo
BBICOKYIO 3()(EKTHBHOCTh Ja)Ke B PEKHUME MOHOTEpanuu, 0e3
MCIIOJIB30BaHUSI HM3KOMOJICKYJISIPHBIX HMHTHOUTOPOB MYyTHPO-
BanHoro depmenra BRAF. Ha ocHoBanum ximHMuYecKoro dap-
MAaKOJIOI'MYECKOI0 aHaJIM3a U OLIEHOK 0€30M1aCHOCTH HUBOJIyMa-
0a pexomMeH10BaHa cxema rpuema - 240 Mr Kaxple 1B Helleu
(B KauecTBE aAbIOBAaHTHON TEpaluu), yKa3aHHBIH PEXUM JO3U-
POBaHUsI 4aCTO MCIOJIB3YETCSI BO MHOTHX HEPEAOBBIX MPOQUIIb-
HbIX yupexxaenusx [10-11,19].

Kak n3BecTHO, UMMYHOJIOTHUECKUE KOHTPOJIbHbIE TOUKU —3TO
CHUCTEMa HHTHOUTOPHBIX MEXaHU3MOB, KOTOPBIE C OTHOU CTOPO-
HbI, YYaCTBYIOT B PETyJSILIUU aKTUBALUK UMMYHHOIO OTBETa U
MOZYJIUPYIOT €ro (IPensTCTBYIOT 3aIlyCKy ayTOMMMYHHBIX pe-
aKIMi), a ¢ IPyroil CTOPOHBI, MPU PA3BUTHH 3JI0KAY€CTBEHHOM
OITyXOJIH OJIOKHPYIOT MPOTHBOOITYXOJIEBYIO aKTHBHOCTB JINM(O-
LIMTOB, YTO MO3BOJISIET HEOIIACTUYECKH TPAHC(HOPMHUPOBAHHBIM
KJIETKaM YCKOJIb3aTh U3-1I0/1 HaA30pa UMMYHHOH CHCTEMBbI Opra-
Hu3Ma-omnyxoneHocurens [11,15-18,21].

Ha xierxkax MHOIMX THIOB 3JI0KQUECTBEHHBIX OIlyXOJIeH
(MenaHOMa, HEMEJIKOKJIETOUHBIH paK JICTKOTro, PaKk SUYHUKA) U
OITyXOJIEBOTO MUKPOOKPY)KEHHsI, a TaKXkKe Ha aKTUBUPOBAHHBIX
Makpodarax 1 IEHTPUTHBIX KJIETKaX HHTEHCUBHO YKCIIPECCHPY-
10Tcs onpenenennsle auranasl (PDL1, PDL2), koropslie, B3au-
mozeiicTys ¢ perienitopamu PD1 u CTLAA4, urpaiot 3HanuMyro
poJib B UMMYHHOM roMeocTtase. B opranusme 310poBoro 4esno-
BEKa OHM MPEIOTBPAIIAIOT 3aITyCK ay TOMMMYHHBIX 3a00J1€BaHUI
(upe3MepHOe NMOBPEXKICHUE KIETOK IIPU aKTHBALMM UMMYHHOM
CHCTEMBI), @ BO BpeMs OCpeMEHHOCTH IMOJABISAI0T UMMYHHYIO
cUcTeMy Marepu, oOecreunBasi BbDKUBaHUE IUI0JA - aJUIOTPaH-
crianTarta. Ilpu onkonaronorusix B pesymsrare PD1/PDL1/
PDL2 B3aumopneicTBus, NMPOUCXOAUT OJIOKaZa aKTHBALUU U
nponudeparyu T-muM(OUUTOB, NPOAYKIUH MMH LHUTOKHHOB
Y XeMOKHHOB, HalpaBJICHHBIX MPOTUB HEOIUIACTUYECKU TPAHC-
(hOpPMHPOBAHHBIX KJIETOK, 1 UMMYHHAsi CHCTEMa HE MOXKET BOC-
IPEMSTCTBOBATh POCTY ONYyXOJU. B CBA3M € 3TUM, aKTUBaIMA
PD1/PDL1/PDL2 nyteit cuntaercs OIHUM U3 KJIIOYEBBIX Me-
XaHU3MOB Pa3BUTHSI MMMYHOCYIIPECCUU TIPH 310Ka4€CTBCHHBIX
HOBOOOpPa30BaHUAX U 103TOMY, peuentop PD1 u ero nuranuasl
PDL1 u PDL2 sBnsAt0TCS NEPCIEKTUBHBIMU TEPAIICBTHYECKUMU
mutnensvu [5,10,12,14,18].

1.5T AWPS50297 . KONC
K
1952 Oct 07 F 60001063932
Acc
i 2020 Oct 07
Cor: A33 8 (COI) Acg Tm';, 18:20:10.412500

384 x 26¢

A
V4
Mag: 0.8x \, ;
-
Perpecc MmecTHOrQ
penmanea

Algol W:1102 L:523

Puc. 2. Peepecc mecmnoeo peyuousa no oanvin KT u MPT uccrnedosanus obracmu weu).
a - mecmubwlil peyudus 0o iedenus; O - nocie npUMeHeHeus. HusoIymMada
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Cnenuduka geiictBus HTHT'HOMTOPOB GIIOKATOPOB HMMYHHOTO
OTBETa COCTOUT B TOM, YTO 3TH I'yMaHU3UPOBAHHbIE MOHOKJIO-
HaJIbHBIE aHTUTEJA OJIOKHPYIOT B3aUMOJEHCTBIE MEXY Pellen-
topoM PD-1 u ero nurangamu (PDL1 u PDL2) Ha noBepxHOCTH
HMMYHOKOMIIETCHTHBIX KJIETOK. B pesynbrare Takoro B3anmo-
JIeWCTBUSL akTUBHpYyeTcs mnpoiudepanust T-KIETOK, CeKpenus
LUTOKMHOB U IPEKPAIaeTcsi YCKOJIb3aHUE OIyXOIM H3-IIOJ
HMMYHOJIOTHYECKOro Hazazopa. KimHuueckue wuccienoBaHus
MOKa3aJId, YTO IUAIa30H JIeHCTBUS HUBOIyMada u meMOpoI3y-
Maba BechbMa MIMPOK M HE OrPaHHIMBACTCS TOJBKO MEITaHOMOM
1 HEMEJIKOKJIETOYHBIM PaKOM JIETKOTO, YTO CBUJICTENILCTBYET 00
€[MHBIX MEXaHM3MaX Pa3BUTUS UMMYHOCYIPECCHU IPHU OIy-
XOJIEBBIX Mpolieccax Pa3IMYHOIO reHe3a U MEpCHeKTUBHOCTH
NPUMEHEHHs WHIHMOMTOPOB OJOKATOPOB HMMYHHOTO OTBETa
[11,14,18-21].

Ha ocHOBaHMM KIMHHYECKOTO (hapMaKoJIOTHYECKOro aHa-
Jn3a, BO MHOTMX HCCJIEJOBAHMSIX HOATBEP)KICHA BBICOKAsS
spdexTuBHOCTs aHTH-PD1 Tepanmuu mpu 3710KaueCcTBEHHBIX
HOBOOOPA30BaHMSX, B OTIMYNE OT MOJMXUMHOTEPANNH, OJ-
HaKO pa3BHUTHE UMMYHOOIIOCPEIOBAaHHBIX MMOOOYHBIX dPdek-
TOB (MHEBMOHHMT, THIIO(H3HUT, HEJOCTATOYHOCTH KOPHI HAIIO-
YEYHHKOB) MOTYT HPEACTABISTh PEAlTbHYIO YIrpO3y ISl XKH3-
HU oHKomanuenTa [14-15,17,19-21] u norpeboBaTh OT Bpauya
MIpeKpalleHus JeUCHUs.

3HaHME MOJIEKYJSPHBIX OCHOB MEXaHHU3MOB Pa3BUTUS UM-
MYHOCYIPECCHU TIPH 3JI0KAaYeCTBEHHBIX HOBOOOpa30BaHUSIX
MO3BOJISIET MJICHTH(UIMPOBATH TE TEPANEBTUYCCKHE MHIIIE-
HU, BO3JICHCTBHE Ha KOTOPBIX OJOKHUPYET IMPOLECC YKIOHSHHS
HEOIUTACTUYECKH TPaHC(HOPMUPOBAHHBIX KJIETOK OT PacHo3-
HaBaHUS MMMYHHOH CHCTEMOH OpraHu3Ma-oIyXOJEHOCHUTE-
ns1. IlpumeHeHne MHrHOMTOpPa KOHTPOJBHBIX TOYEK — HHBO-
nymMaba B MOHOPEXHME Y TTALIUEHTKH C MECTHBIM PELIHIHBOM
HOAYJISIPHOW MeJIaHOMBI, ¢ nonoxuteabHoil BRAF myTanueit
1 MHOTOUYHUCJICHHBIMH OYaroBBIMH HM3MEHEHUSMM B JIETKHX,
Jlake B TEPMUHAJIBHOU CTaJMH, 00ECIIEUNIIO TOJIHBIN perpecc
peuuanBa U CyIIECTBEHHO YBEIMYUIIO MPOJOJIKHUTEIBbHOCTh
JKM3HHM NHOTIEPaOeIbHON OHKOIAIIMEHTKH.
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SUMMARY

EVALUATION OF THE EFFICASY OF THE DRUG OPDIVO (NIVOLUMAB)
IN A PATIENT DIAGNOSED WITH UNRESECTABLE SKIN MELANOMA,
POSITIVE BRAF MUTATION AND DISEASE DISSEMINATION (CASE REPORT)

12Samsonia M., "*Kandelaki M., 'Gibradze O., 'Tsanava T., !Gvaramia L.

! Akaki Tsereteli State University, Faculty of Medicine, Department of Pharmacy, Kutaisi;
’Pharmaceutical company - Legion “Provisus”, Kutaisi, Georgia

The case was analyzed for response to nivolumab (Opdivo)
monotherapy in a patient with recurrent skin melanoma (10x6x6
cm) and disease dissemination (with multiple lung metastasis),
positive for BRAF mutation that followed upon the local thera-
py (surgical excision) and 6 cycles of adjuvant chemotherapy (at
CVD regimen - cisplatin, vinblastine, dacarbazine).

Histological results: melanoma. Immunohystochemical: S
100-positive; Melan A - positive; HMB45 - positive, AE1/AE3
- negative, p53 - positive in most cells, vim - positive, a sma —
weak in most cells, Ki67 — positive in 20%, BRAFmut, ECOG
performance status 1, LDH - 1320 U/L (N <308 U/L). The ef-
fective treatment available for metastatic or unresectable mela-
noma, Opdivo (nivolumab) was given at a dose of 240 mg every
two weeks. Overall, 5 courses were indicated.

Local recurrence of melanoma at the site of the primary exci-
sion began to resolve after 3 courses of immunotherapy with
checkpoint inhibitor (nivolumab) which led to a significant de-
crease in the size of the cancer. And 5 courses of nivolumab
therapy demonstrated complete regression of local recurrence

and multiple lung metastases. No locoregional recurrence was
found on MRI of the neck area. The patient’s condition is now
satisfactory. She doesn’t feel pain and refuses to take pain reliev-
ers, leads an active lifestyle (ECOG 0). Serum level of LDH is
within normal limits.

Currently, the targeted therapy with low molecular weight
selective inhibitors of mutant BRAF (vemurafenib, dab-
rafenib) and immune checkpoint blockers (nivolumab, pem-
brolizumab) is generally recommended for unresectable skin
melanoma patients bearing BRAF mutations. Despite this
dual treatment strategy, the use of even one nivolumab (in
monoregimen), showed complete regression of both — the lo-
cal recurrence and multiple lung metastases in the case of a
positive BRAF mutation and substantially improved the sur-
vival of inoperable cancer patient.

Keywords: melanoma patients positive for BRAF mutation,
polychemotherapy at CVD - regimen of cisplatin, vinblastine,
dacarbazine, local recurrence and multiple lung metastases,
checkpoint inhibitors, nivolumab (Opdivo), survival.

PE3IOME

OLEHKA Y®®EKTUBHOCTHU MPEMAPATA OPDIVO (HUBOJIYMAB) Y MHOIEPABEJIbHOM MAIIMEHTKA
C MECTHBIM PELIMAWBOM HOJIYJASIPHOM MEJTAHOMBI C TOJOKUTEJAbHON BRAF-MYTALIAEN
U MHOKECTBEHHBIMH METACTA3AMM B JIETKUX (CJAYYAM U3 TPAKTUKHN)

L2Camconust M., “Kaugenaxku M.A., 'Tuopanze O.T., 'Ilanasa T.V., 'I'sapamus JL.T.

'Kymaucckuil 2ocyoapcmeennulil ynueepcumem um. Ax. Llepemenu, meduyunckuil paxynomem;
*Oapmayesmuueckan komnanus — Legion “Provisus”’, Kymaucu, Ipy3ust

Onucan ciydait npuMeneHns: Huponymaba (Opdivo) B MOHO-
peXxuMe y MalMeHTKH ¢ MeCTHhIM peuuauBoM (10x6x6 cm)
HOIYJSPHON MeJIaHOMBI ¢ oJoxuTensHoii BRAF-myTanueit
U MHOTOUYHCIIEHHBIMH OYaroBBIMH HM3MEHEHHSIMHU B JETKHX,
KOTOpBIE 00pa30BaIUCh MOCIE XUPYPTUIECKOTO BMEIIATEb-
CTBa ¥ IIECTH IHUKIOB abIOBAHTHON MOJUXUMHOTEPANHHU O
cxeMe - CVD (uucrnatus, BUHONMAacTHH, nakap6asuH). ['ucto-
JIOTHYecKoe 3aKkirouenue: Menadoma, MI'X: S100+, Melan A
+, HMB45 +, AEI/AE3 —, p53 +, vim +, a sma — cia6o mo-
sutuBHbIM, Ki67+, BRAFmut, ¢pyHKIHOHANBHBIN CTATyC MO
mwkane ECOG 1, makrargeruaporenasza (JIAI) - 1320 En/n
(N <308 En/n). dns nedenus HeornepadenbHOH GopMbl Mema-
HoMmbl nipenapatr Opdivo (HuBoiaymad) nmpuMeHeH B 1o3e 240
Mr (B/B) ¢ uHTepBanoMm 14 nHeil. Bcero HasHaueHO 5 KypcoB.
B pesynbraTte Tpex KypcoB HMMYHOTEPAITUH MECTHBIH peIu-
JIUB Hauasl Pe3KO YMEHBIIAThCS B pa3Mepax, a uepes 5 KypcoB
HabIrofaNCs TMONHBIA perpecc Kak MECTHOTO peIuanBa, Tak

© GMN

U MHOTOYMCJIEHHBIX METacTa3oB B jJerkux. Ilocie BeimomHe-
Husg MPT oOnactu menm MeCTHBIN perUaAMB HE OOHApY’KEH.
CocrostHue OONBHON YIOBIETBOPUTEIBHOE, YYBCTBYET ceOs
XOpOI110, 00N HE UCTIBITHIBAET, OTKA3a1ach OT MpUeMa aHalb-
TeTHKOB U BeleT akTUBHBIN 00pa3 xu3au (ECOG 0). Cozmep-
skanue JI/II' B mpenenax HOpMBI.

HecmoTps Ha TO, 4TO /1714 TeUSHUs TALIUEHTOB C Heonepaldeb-
HOM MenTaHOMOH KoXHu ¢ mosiokutenbHoii BRAF-myTanueit
PEKOMEHIYIOT HCIIOIb30BaTh KOMOMHALMIO HH3KOMOJEKY-
JSPHBIX HHTUOUTOPOB MyTHpOBaHHOTO (pepmeHTa BRAF (Be-
mypadenn6d, nabpadernd) u 610KaTOPOB KOHTPOIBHBIX CHT-
HaJbHBIX TOYEK (HMBOIYMal, meMOpoan3ymal), mpuMeHeHHe
TOJIBKO HHMBOJyMaba (B MOHOpEKHUMe) 00eCreqnio MOTHBIN
perpecc Kak MECTHOTO PEHUANMBA, TaK ¥ MHOTOYMCIEHHBIX
METAacTa30B B JIETKUX MNpPU MEIAHOME C MOJTOKHUTENbHON
BRAF-myTanueit u yBequ4mio IpoJOIKUTEIbHOCT KU3HU
UHOMEepabeabHOH OHKOMAIIMEHTKH.
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MNPEJUKTOPBI IOBTOPHOI'O KPOBOTEYEHMUSA B OCTPOM IIEPUOJE PA3PBIBA
APTEPHUAJIBHBIX AHEBPU3M I'OJIOBHOI'O MO3TA

3opun H.A., Kazanuesa B.A.

Jnenpoeckutl 2ocyoapcmeentvlil MeOUYUHCKUL yHUgepcumem, Yxpauua

JlaHHBIE TUTEPATYPBI CBHICTEIBLCTBYIOT O TOM, YTO OT Pa3phl-
Ba apTepUAIbHBIX aHEBPU3M (AA) TOJIOBHOTO MO3ra IMOTHOAIOT
ot 25 1o 35% nauuentos. [Ipu 3TOM OT TIOBTOPHOTO KPOBOTEUE-
aus (TIK) u3 AA, KoTopoe yaie ciry4aeTcsi B TCUCHHUE TIEPBBIX
2-3 Henenb mocie paspbiBa, morudaer emie 10 35%. Hanbonee
Bercokuit puck ITK otmeuaercs B nepsbie 24 waca - 9-17% manu-
eHToB [8,9,11,12,23]. Yamie B auTeparype ynorpednsercs: Tep-
MUH «ITOBTOPHBII pa3pbIB», OJJHAKO Ha CAMOM JIeJIe — 3TO HE HO-
BbIIf pa3pblB B HOBOM MECTE€ aHeBpU3MaTHYECKON cTeHkH, a [IK
13 paHee 0Opa30BaHHOTO OTBEPCTHSI, IPUKPBITOrO TpoMOOM. B
CITydasix, KOrJa pa3pblB aHEBPU3MbI HE IPUBOIHT K JICTaTbHOMY
HCXOJly, KPDOBOTEUCHNE OCTAHABIHMBACTCA, KaK MPABUIIO, CITYCTSI
CYNTAHHBIC CEKYHIIBI, PEKE MOXKET MPOIOJIKATHCS HECKOIBKO
MHUHYT, YTO YOACTCS BHU3yaJH3HPOBATh MPH SHIOBACKYISIPHOM
BBIKJIFOUCHHN AA, KOTJa B XOJIE OIEPALlUH CIIy4aeTCs HHTPAO-
MIepaIlMOHHBINA pa3pbIB. Ha MOHHTOpE BUIAHO, KaK KOHTPACT BBI-
XOJIWT 32 TpaHHIBl AA, BHaUalle CTPEMUTENIBHO, 3aTEM BCE MEJI-
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JICHHEE, M, HAaKOHEIl, CIIYCTS 2-3 MUHYTHI, BEIXOJ KOHTpPAcTa 3a
npenensl AA mpekpammaercs. B cirydasx, korga KpoBOTCUCHUE
nponosrkaercs 6onee 10 MUHYT, 9TO, KaK TPaBIIIO, TPUBOAUT
K pe3KoMy MOBBINICHUIO BHyTpuuepernHoro nasineHus (BUJ).
IToeienne BY/I, B cBOI0 ouepesib, BIEUET PE3KOE CHUKEHUE
nepdy3un mo3ra [4,5], uTo aHTHOTpadIUecKH MposBisieTcs de-
HOMECHOM «CTOII-KOHTPACT» WJIM WHAYE IICEBIOKAPOTHIOTPOM-
0030M», KOTJ]a KOHTPACT, BBEICHHBI BO BHYTPECHHIOIO COHHYO
aprepuro (BCA), moxomut TOJBKO MO OCHOBAaHHUS uepena, He
MPOHMKAasi B MHTPAKpaHHUAIbHBIC COCyIbl. Takas cuTyanus 4a-
CTO TPUBOJAUT K JIETATBHOMY HCXOAy. B cimydasx, korma KpoBo-
TedyeHue u3 AA He SIBJISICTCS HECOBMECTHUMBIM C JKH3HBIO, OHO
OCTaHaBIMBACTCS B TCUCHNE HECKOJIBKIX CEKYH]I, YTO IIPOUCXO-
T Onaroyaps CIEAYIOIUM (hakTopaM: aHTHOCIa3M HecyIei
aprepun, noBsiieHrne BU/l, mpuBopsiiee K CHIKCHUIO Ipajin-
CHTa JaBJICHUS BHYTPH aHEBPU3MBI U B OKPY’KAIOILCH aHeBPU3-
My LUCTEPHE, U, KaK CIEACTBUE, 3aMeUICHIE TOKa KPOBH 4epe3
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nedeKT CTeHKH aHeBPU3MBI C HOCIeIYIOIUM (OpMUPOBAHHEM
Tpom0a, KaKk BHE aHeBPH3MBI, Tak U BHyTpHu Hee [6,16]. Chop-
MHPOBaHHbIM TPOMO B JanbHEHIIeM MOABepraeTcs JIU3UCY, KaKk
CO CTOPOHBI KPOBH, TaK U CO CTOPOHBI JINKBOPA, 00J1a/Ial0IIEro
MPOTEOJIMTUYCCKUMH CBOWCTBaMHU. [lapaiiesnibHo ¢ 3TUM Tpo-
HCXOIUT IIpoliecCc NpeBpalieHuss TpoMOa B COCIUHUTEIbHYIO
TKaHb. JlanpHelmas cyap0a mannueHTa 3aBUCUT OT TOTO, KaKoii
U3 yKa3zaHHBIX MpolueccoB npeobnanaer. Eciu Tpom6 pactBo-
puTcst paHblie, yeM copMUpOBalIaCh COSIUMHHUTENIbHAS TKaHb,
- IIOBTOPHOE KPOBOTEUeHUE Oosiee BEPOSITHO BOSHUKHET B OJH-
JKalye THU (KOHeLl BTOPON — Hayalo TpeThel Heaenu mnocie
pa3psiBa). B ciywasix, xoraa 10 pacTBopeHust Tpomba (Gpopmu-
pyercsi coeaMHHUTENbHAsI TKaHb, YKpenuBIiuas Ne(eKT CTeHKH
aneBpu3Mbl, [IK MOxeT OBbITH OTCPOYEHO HA MECSLIbI, @ HHOT/IA
u Ha rozsl. ITockosibky pa3BUTHE yKa3aHHBIX MPOLIECCOB 3a-
BUCUT OT MHO)KECTBA IIPUYHUH, OOJBIIMHCTBO U3 KOTOPBIX 00-
YCJIOBJICHBI MHIUBHYaJbHBIMH OCOOCHHOCTSIMH KOHKPETHOI'O
MALMCHTA, 3apaHee NMPEIoJIOKUTh B KAKUE CPOKH IIPOU30HaeT
IIOBTOPHOE KPOBOTEUCHHE HEBO3MOXKHO. Clie10BaTesIbHO, yIpo-
3a CyIIECTBYET MOCTOSIHHO [5,12]. BobIIMHCTBO aBTOPOB PEKO-
MEHJIYIOT HE JKIaTh IIOBTOPHOIO KPOBOTEUECHUS U OIIEPUPOBATH
namuenTa ¢ pa3peiBoM AA kak MmoxHo Obictpee [3,10,15,17,21].
[omo6Has TakTHKA HE JIMILIEHA CMBICIIA, OTHAKO IIPU ATOM 4acTo
HE YYHUTBIBAIOTCSI HEKOTOPBIE (haKTOPbI, KOTOPBIE MOTYT ITPUBE-
CTH K HEOJaronpusTHOMY pe3yJbTaTy MUKPOXUPYPrU4ecKoro
BMeEIIATeNIbCTBA. MneanbHo ObUIO ObI B SKCTPEHHOM MOPSIKEe
OIEepPUPOBATh TOJIBKO TeX OONBHBIX, y KOTOpPhIX puck 1K kpaiine
BesiuK. Ecin onepupoBaTh B OTCPOUCHHOM NEPUOIE, pe3yiibTa-
ThI MHUKPOXHPYPIUYECKOTO JICUEHHs 3HAYUTETBHO JIydlle, YeM
TI0CIIe ONEpaIii, MPOBEACHHBIX B EPBBIE CYTKH MOCIIE pa3phl-
Ba AA [1,2,7,20].

IIporno3uposars pucku 1K kpaiiHe cii0)KHO, 103TOMY, C I1ie-
JIBIO OOJIETYCHUSI HTOTO IMpoIecca, HeOOXOAUMO YCTaHOBHTH Cy-
LECTBYIOT Jiu npenukropsl pannero 1K n3 AA rojgoBHoro Mmo3-
ra, KOTOPBIE TTO3BOJIAT OOJBIICH MM MEHBIICH BEPOSTHOCTHIO
MIPOTHO3HUPOBATh ero cpoku. [13,14,18,19,22].

Iens rccneoBanHus - ONPEACTUTD MPETUKTOPEI Pa3BUTHS MO~
BTOPHOTO PaHHETO KPOBOTEUCHHUS U3 apTepUAIBbHBIX aHEBPU3M
TOJIOBHOTO MO3Ta U UX IPOTHOCTHYECKOE 3HAUCHHE.

Marepuan u meroabl. I[IpoBeneH peTpocrneKTUBHBIN aHa-
3 394 ucropwuii OoNe3HN MAMEHTOB B Bo3pacte oT 18 1o 85
JIeT, JEYMBIIMXCS B JIHENMPONETPOBCKOH OONACTHOH KIMHH-

yeckoi GompHMLe M. M.J. MeuHukoBa 1o MmoBOAY pa3pbiBa
AA ronoBHoro mosra B nepuon ot 2013 no 2018rr. My»xuux
obut0 203, xeHmuH — 191. M3 Hux 62 naumeHra ymepiau 10
IPOBEACHUS olepau, 332 BBIIOJIHEHO MUKPOXUPYPrUYEeCcKOe
KJIMMHAPOBAaHUE aHEBPH3MBI B Pa3MuHbIC CPOKHU. B xome mc-
ClIeIoBaHUS 0c000e BHUMaHKE 00Opallaiyd Ha [OKa3aTeIn: BO3-
pacrt, 1o, TSbKecTb cocTosHus no mxaine Hunt-Hess (H-H) u
YPOBEHb HapylleHHs cO3HaHuA 1o mkaie koM [masro (LLIKIY)
B JICHb TIOCTYIUICHUS U B JICHb ONEPALHU, IUHAMHKY CPEIHEro
apTepUalbHOIO AaBJICHUs, HEHPOIICUXOJIOTNYECKUI cTaTyc ma-
[IMEHTA, HAJIMYNE COIyTCTBYIOLICH MaTONOIHH, BHIPAKEHHOCTD
cybapaxuounaibpHoro kposonsiusiaus (CAK) mo Fisher, nanu-
4yue ¥ 00beM IapeHXMMATO3HOTO KOMITIOHEHTA KPOBOU3IIUSIHUS,
BBIPAKCHHOCTb M PACHPOCTPaHEHHOCTh aHrmocnasma (AC),
AQHATOMHYECKHEe 0COOCHHOCTH aHEBPH3MATHYECKOTO MEIIKa IO
JTAHHBIM CIIUpaTbHON KoMITbIoTepHOI ToMorpaduu (CKT) u me-
pebpasnbroii anrnorpadun (LIAT).

[Mony4yeHHble AaHHBIC MMOABEPraIuCh CTATUCTUYECKOMY aHa-
JIM3Y, UCTIONBb3ys Iiporpammy Statistica 6.0.

Pesynbrarel u odcyxaenue. Cpeau 394 GonbHBIX ¢ pas-
priBoM AA 1OBTOpHOE KpoBoTeueHue ormedeHo y 50 (12,7%)
6osbHBIX. U3 62 (16,1%) manueHToB, HEONEPUPOBAHHBIX I10
pasHbIM NpuyKuHam, B 10 ciyyasx orMedanoch HOBTOPHOE KPo-
BOTEUYEHHUE, KOTOPOE SBUIIOCH IPUUNHOM cMepTH. 40 NallueHTOB
¢ [IK npoonepupoBaHbl B pa3IuyHble CPOKH C MOCIEONepalu-
OHHOM JIETAJILHOCTEIO 22,5%.

B pasubix Bo3pacTHbIX rpynmax yacrora IIK konebanach B
npenenax ot 10,2% y nauueHTos Mosnonoro sospacta 1o 14,8%
y MalMeHTOB cpeqHel Bo3pacTHOHM rpynmel. B crapmieit Bo3-
pactHoii rpymme cBeire 75 siet [1K He BbLsiBieHO (Tabmuna 1).

AHanu3 pe3ylbTaToB KIMHUKO-HEBPOJIOTHUYECKOTO 00ciIeno-
BaHMS TMALMCHTOB MMOKa3ai, 4to Hanbosee vacto [1IK BcTpeua-
JHCh Y OONBHBIX C MCXOAHBIM cocTossHMeM 1o Hunt-Hess 3-4
crenenu (19,4% u 35%, coorBercTBeHHO0). Menbiie Bcero [1K
ormeucHo y nmanuentoB ¢ Hunt-Hess 1 crenenu (5,9%) Habiio-
nenuit (tabnuua 2). Pasuuina ata Obuia CTaTUCTUYECKU 3HAYMMA
p<0,01 (ypoBens 3naunmoctu p=0,003).

AmnanornyHo HauMeHblee uyuciio IIK 3 AA ormeueHo B
rpyIIe NalueHTOB ¢ ypoBHEM co3HaHus 15 Gamnos mo HIKT
- 8,7%, a HauOonbLiee y OOJIBbHBIX C YPOBHEM CO3HAHUA OT 12
110 9 6amnos (23,4%) (Tabauna 3), 4TO TaK K€ CTATUCTUYCCKU
3HauuMo, p<0,05 (yposens 3HaunMoctu p=0,026).

Ta@zuua 1. HogmopHoe Kposomederue 6 asucumocmu om eospacma

BozpacTHble rpynmnsl no kiaaccuukannn BO3 2017 roga KoanyectBo 00abHBIX =394 | Tloka3zarenn IIK a6c. (%)
Momnonoii Bozpact 18-44 roga 108 11 (10,2%)
Cpennuii Bozpact 45-59 ner 209 31 (14,8%)
[Moxwuioit Bo3pact 60-74 et 65 8 (12,3%)
Crapueckuii Bo3pact 75-90 net 12 -

Tabruya 2. Yacmoma 1K 6 3asucumocmu om ucxoono2o cocmosinusi no Hunt-Hess

Tskecth cocTosinusi mo Hunt-Hess Oo6mmee KoM4ecTBO 60JIBLHBIX N=394 oxa3zarenu I1K a6e. (%)
1 117 7 (5,9%)
2 175 21 (12%)
3 67 13 (19,4%)
4 20 7 (35%)
5 15 2 (13,3%)
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Tabnuya 3. Iloxkazamenu wacmomut 11K 6 3asucumocmu om ypoens cosnanus no LIIKI npu nocmynaenuu

YpoBennb cosHanus B 6asnax KT KosnnuecrBo 601bHbIX =394 Iloxa3arenu IIK a6c¢. (%)

15 206 18 (8,7%)
14-13 113 16 (14,2%)
12-9 60 14 (23,4%)

8-5 15 2 (13,3%)

Tabnuya 4. [lokazamenu yacmomul I1K 6 3a6ucumocmu om cpokos nocie paspuviéa AA
Cpoxu ¢ MOMEHTAa IIepPBOIo pa3pbiBa Koamsecrso fOJleLIX c K %
(n=50)

1 Henens 21 42%

2 Henens 16 32%

3 Henens 7 14%

4 Henmens 6 12%

Ta6ﬂuua 5. Iokazamenu vacmomest I[1K 6 3a6ucumocmu om éenuyumol cpedueeo apmepuailbHoco oasienus

TMokasarean cpennero AJl KosmuecTBO 601bHBIX KonuuectBo 60abHbIX ¢ [TK
per n=394 abe. (%)
90-110 MM pr.cT 235 13 (5,5%)
111-130 MM pr.cT 120 28 (22,8%)
131-145 MM pr.cT 39 9 (25%)

Tabnuya 6. 3asucumocmo 1K om neliponcuxono2uieckux n08e0eH4ecKux HapyuleHull

Knunuueckne MPOSABJICHUA

KoaunuecTBo 60abHBIX N=394

KosmmuecTBo 6oabHbIX ¢ [IK

aoc. (%)

AJICKBaTHOE MTOBEIICHUC 115 9 (7,8%)
CHIDKEHHE KPUTHKHI 209 26 (12,4%)
[IcuxomoTopHOE BO30YKAECHHE 70 15 (21,4%)

B Tabmune 4 npexncrasnens cpoku [1K mocie paspsisa AA.
B Teuenne 1 memenu ono passmiiock y 21 (42%) namuenta, a
y 16 (32%) - B Teuenne Bropoit Henenu. Ha 3 u 4 menene I1K
pa3Bminock y 7 (14%) n 6 (12%) manueHToB, COOTBETCTBEHHO.

B tabmuue 5 npencrasnensl nanneie o yactore [1K B 3aBucH-
MOCTH OT YPOBHSI CPEJIHETO apTephanbHoro gasnenus (AJL ).
Hawnb6onee gacto (25%) I1K orMeuanuce y G0JIBHBIX CO CTOWKIM
nosbleHreM AJ] (AI[Cp130-145 MM PT.CT.), 9TO OBUIO CTaTH-
CTHYECKH 3HAaYMMO IIpH ypoBHE 3HaunMocTtH p<0,01 (ypoBeHb
3aagnmoctr p=0,001).

YV GoNBHBIX C pa3pbIBOM AA 4acToO OTMEUArOTCs Helfponcuxo-
JIOTMYECKHE MOBEJICHYECKIE HapYIICHNUS, KOTOPbIC BBIPAXKAIOT-
Csl B CHIDKCHHHM KPUTHKH K CBOEMY COCTOSIHUIO, YTO COIIPOBO-
JK/IAeTCsl HECOOMIOICHUEM TIOCTENNBFHOTO PeXXnMa. Y MalueHTOB

BO3MOXKHO Pa3BUTHE IICHXOMOTOPHOTO BO30YXICHUS. Y OOIIb-
HBIX CO CHIDKCHHEM KPHUTHKH K cBoeMy coctosiauio [TK ormeua-
JIMCH Yallle 04T B 2 pa3a, a y O0JIBHBIX C IICHXOMOTOPHBIM BO3-
OyxnenueM — B 3 pasa (21,4%), 9T0 CTaTHCTHYECKH 3HAYHMO
npu yposHe p<0,05 (yposens 3Haunmoctu p=0,027) (Tabmuma

6).

O HanU4IMHU ¥ BBIpaskeHHOCTH aHruocnasMa (AC) cyauiu mo
JaHHBIM TpaHCKpaHuanbHOU mommmieporpadun (TK/D). Oxka-
3a10ch, uro Hambonee dacto IIK ormedens! y GonbHBIX 0Oe3

MPU3HAKOB aHruocmiasma —

23% © ¢ aHTHOCHA3MOM 3 CTCIICHH

- 16,3%. Pa3nuuus B rpymnnax cpaBHEHUs IALUCHTOB C aHTUO-
crmazMoM | u 2 crerneHH ObLIM CTAaTHCTUYECKH HE 3HAYUMBI (Ta-
onmua 7). CymecTBeHHbIX ominunii B yactore [1K B 3aBrCHMO-
CTH OT JIoKanu3anuu AA He BBISIBIEHO (Tabnwuia 8).

Tabnuya 7. [lokazamenu vacmomul 1K 6 3asucumocmu om evipadicennocmu aneuocnazma no TK/T"

Bripasentocts AC O01ee KOJIMYECTBO 00JIbHBIX KoanuecTBo 60abHBIX ¢ [TK
n=394 abc. (%)
AC oTcyTcTBYeT 26 6 (23%)
AC 1- crenenu 195 21 (10,8%)
AC 2- crerneHn 87 9 (10,4%)
AC 3- creneHu 86 14 (16,3)
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Tabnuya 8. Iloxaszamenu yuacmomst I[1K npu paziuunoii 1oxkanuszayuu AA

Jlokanu3zanusa AA Oo61mee ko1nyecTBO 00JBHBIX N=394 Ko.nn%n:gf(();sﬂux c K
BCA 83 9 (10.8%)
IIMA - IICA 194 25(12,9%)
CMA 111 16 (14,4%)
BeprebpobasmsipHblii 6acceitn 6 -

BCA - snympennsis connas apmepus; [IMA - nepeonsis moseoeas apmepusi,
TICA - nepeonss coeounumenvrasn apmepusi;, CMA - cpeonsis mozeosas apmepust

Tabnuya 9. [lokazamenu yacmomul 11K 6 3asucumocmu om ¢opmul aHe8pUIMAMULECKO20 MEUWKA

O011ee KOJIMYeCTBO OOTBHBIX KoauuectBo 60abHbIX ¢ IIK
CocTosiHUE AaHEBPU3MATHYECKOI0 MellKa _ °
n=394 aoc¢. (%)
KoHTypbI CTEHKH YeTKHE, POBHBIC 184 22 (12%)
YactruyHo TpOMOUpPOBaH 98 8 (6,1%)
Hanuuune auBepTuKyia 112 20 (17,6%)

Ouenka (OpMBbI aHEBPU3MATHYECKOr0 MeEIIKa IO JTaHHBIM
MIPOBEICHBIX METO/IOB HEHPOBU3yalH3al[iN BEISBUIIA yBEIHYE-
Hue xonmudecTsa [IK nocne pa3psiBa AA npy HaTMUUK TUBEPTH-
kyna 10 17,6% ciy4yaes, yacTH4HO TpoMOHupoBaHHast MA mMeHee
ckionHa K [1K, uro ormedeHo B 6,1% cinydaes (Tadmuia 9).

Yacrora [1K He 3aBUCTH OT BBIPOKECHHOCTH CYOAPAXHOUOATb-
noeo kposousmusnust (CAK) no Fisher, oqnako y 32 maneHTos, y
KOTOPBIX pa3pblB AA CONMPOBOXIANICS (OPMHUPOBAHHEM BHYTPH-
mo3sroBoii remartomsl, I1K ormedenst y 10 (31,3%) narmeHTos.

[lonydeHHble pe3ynbTaTbl BO MHOTOM COIVIACYIOTCS C JaH-
HbIMU JuTeparypsl [14,19,22,23]. Bo3pacT manueHTa HE MO-
keT ObITh mpeaukTopoM [K, XoTs y JHIl cpenHero Bo3pacTa
OHU BCTPEUAIOTCSA HECKOJIBKO Yallle, YeM B JIPYTUX BO3PACTHBIX
rpynnax. OnHako 3TH pa3nuuus HeqocToBepHBI. OOpaiiaer
BHUMaHue (DaKT, 4TO y JIMI cTapiie 75 JIeT He OTMEYEHO HU O]
Horo IIK. Tsoxects manuenta no H-H u ypoBeHp HapylieHus
co3Hanus no KT umeer 3Hauenue aist npornozuposanus [1K.
UeM TspKeNiee COCTOSHUE NMAIlUEHTa U HIDKE YPOBEHb CO3HAHMS,
TeM Bblle BepossTHOCTH [IK, 4To craTthcTHUecKu DOCTOBEPHO
U comiacyeTcs ¢ JaHHBIMU JuTeparypsl [1,2,13,14,24]. Yro ka-
caercsa cpokoB IIK, To oHu wamie BeTpedanuch B IEpBbIe JBE
Henenu nociie pa3pbiBa AA (74%), 4TO COOTBETCTBYET JJAHHBIM
Ipyrux uccienosareneid. 3HaunmbiM npeauxropom 1K sBis-
eTCsl CTOWKas apTepuaibHas runepreH3us. Yem Bbilne AI[CP,
TeM BeposTHee pa3surue IIK, 4o craTucTudecku 10CTOBEPHO.
[cuxomoTopHOE BO30YK/ICHNE MAlMeHTa TAKXKe SIBISIETCS JI0-
croBepHbIM peaukTopoM [TK. Beipaxxennocts AC MOXeT OBITH
npeaukropoM IIK: uem BeipaxkenHee AC, TeM BbILIE BEpOST-
HocTh pa3BuTus IIK, X0Ts BBUIY HEAOCTATOUHOIO KOIHYECTBa
HaOJIOICHHUH ATH Pa3INuMs CTATHCTHYECKH HETOoCTOBepHEL. He
BBISIBJICHO CTaTUCTUYECKU JOCTOBEPHBIX pPa3lIW4Mil B 4acToTe
IIK npu pasnoil nokanusanuu AA. B npornosuposanun IIK
HMMeeT 3Ha4eHUE COCTOSHHE aHEBPU3MATHYECKOro MeEIKa: MpH
€ro 4aCTUYHOM TpoMOupoBaHuM BeposiTHOCTh [1K Hipke, a mpu
HaJIMYUU JUBEPTUKYJIOB — CYILIECTBEHHO BbILIE, YeM Ipu AA ¢
IJIaJKUMH TIpaBUIIBHBIME (hopmamu. BripakenHocts CAK 1o
Fisher ne moxxet ObITh npeukTopoM 1K, a HanM4ne remMaTtoMel
Haunbosee yacto (31,3%) conpoBoknaetcs [1K, XoTs 00BsICHUTH
3TO JI0BOJILHO TPYIHO.

BriBoabl. CTaTuCTHYECKM [OCTOBEPHBIMU HPEAUKTOPAMHU
IIOBTOPHOTO KPOBOTEUEHHUS SBJISIOTCS TSXKECTh COCTOSHMS Ia-

© GMN

muenTa no mkaine Hunt-Hess 3-4 crenenu (p=0,003) u ypoBeHb
HapyueHust co3nanus o mkaine KT 9-12 6amnos (p=0,026),
a CTOMKas apTepHaibHas THIEPTEH3US y OONBHBIX C AZ[CP 130-
145 MM PT.CT. IPUBOAUT K MOBTOPHOMY KPOBOTEUECHUIO HAaMOO-
nee vacto — B 25% cmydaes (p=0,001). IlcuxomoTopHOE BO3-
Oy)XIeHNe MaIlMeHTa NPHUBOIUT K NMOBTOPHOMY KPOBOTEUCHHIO
y 21,4% 6ombubIX (p=0,027), a HaTUuMe AUBEPTHKY/IA B CTEHKE
aHeBpu3Mbl B 17,6% ciydaes. [ToBTopHOE KpoBOTEUEHHE Yallle
BO3HHKaeT y naruenToB 6e3 AC, mu6o mpu AC 3 crenenu (23%
u 16,3%, COOTBETCTBEHHO), OJTHAKO JIaHHBIC CTATUCTHYECKU HE-
JIOCTOBEPHBI.

B 1aHHOM HCCIIEI0BaHIH TOBTOPHOE KPOBOTCUCHHE OTMEUEHO Y
GOJIBHBIX C Pa3PHIBOM apTEPUAIBHBIX AHEBPH3M TOJOBHOTO MO3Ta
B 12,7% cmyuaeB, 4TO CyIIECTBEHHO HIKE, UEM YKa3bIBAJIOCh B Pa-
Hee MPOBE/ICHHBIX UCCIICOBAHUSX U IAHHBIX JINTEPATYPBI.
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SUMMARY

PREDICTORS OF RE-BLEEDING IN THE ACUTE
PERIOD OF RUPTURE OF CEREBRAL ARTERIAL
ANEURYSMS

Zorin M., Kazantseva V.
Dnipro State Medical University, Ukraine

Objective: to identify predictors of early re-bleeding from AA
of the brain and to determine their prognostic value.

We carried out a retrospective analysis of 394 case histories
of patients aged 18 to 85 years who were treated at the
ME “Dnepropetrovsk Regional Hospital named after 1. LI
Mechnikov” for a ruptured AA brain in the period from 2013
to 2018. There were 203 men and 191 women, of these 62 died
without surgery. The rest underwent microsurgical clipping of
the aneurysm at various times. During the analysis, attention was
paid to the following indicators: age, sex, severity of the condition
according to the Hunt-Hess scale (HH) and the level of impairment
of consciousness according to the Glasgow Coma Scale (GCS) on
the day of admission and on the day of surgery, the mean arterial
pressure dynamics, neuropsychological status of the patient, the
presence of concomitant pathology, the severity of subarachnoid
hemorrhage (SAH) according to Fisher scale, the presence and
volume of the parenchymal component of the hemorrhage, the
severity and prevalence of angiospasm (AS), anatomical features
of the aneurysmal sac according to spiral computed tomography
(SCT) and cerebral angiography (CAG).

Out of 394 patients with AA rupture, re-bleeding was observed
in 50 patients (12.7%). Among 62 patients with fatal outcome
who were not operated due to various reasons (16.1%) in 10
cases there was re-bleeding that was the cause of death. From
40 patients with re-bleeding were operated at various times
with a postoperative mortality rate of 22.5%. Within 1 week, re-
bleeding developed in 21 patients (42%) and in 16 patients (32%)
during the second week. Patients with a decrease in criticism of
their condition had repeated bleeding twice as often, in patients
with psychomotor agitation - three times more often (21.4%).
Most often re-breeding (25%) were observed in patients with
poorly corrected blood pressure. The frequency of re-bleeding
depending on the severity of angiospasm and localization of
aneurysms was statistically insignificant in our study.

Statistically reliable predictors of re-bleeding are the severity
of the patient’s condition on the Hunt-Hess scale of grade 3-4
(p = 0.003) and the level of impairment of consciousness on the
GCS scale of 9-12 points (p = 0.026), and uncorrected arterial
hypertension in patients with mean blood pressure 130- 145 mm
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Hg led to re-bleeding most often - in 25% of cases (p=0.001).
The patient’s psychomotor agitation led to re-bleeding in 21.4%
of patients (p=0.027), and the presence of a diverticulum in the
aneurysm wall in 17.6% of cases. Most often, re-bleeding occurred
in patients without AS, or with grade 3 AS (23% and 16.3%,
respectively), but these data were not statistically reliable.

In this study, re-bleeding was noted in patients with ruptured
arterial aneurysms of the brain in 12.7% of cases, which is
significantly lower than indicated in previous studies and
literature data.

Keywords: rupture of cerebral arterial aneurysms, re-
bleeding, risk factors.

PE3IOME

HNPEJUKTOPbBI TIOBTOPHOI'O KPOBOTEYEHUSI
B OCTPOM NEPHUOIE PA3PbBIBA APTEPUAJIBHBIX
AHEBPU3M I'OJIOBHOI'O MO3TI'A

3opun H.A., Kazanuesa B.A.

Jnenpoeckuil 2ocyoapcmeennbvlil MeOUYUHCKUL YHUSepcumen,
Vrpauna

Lenp nccnenoBanus - ONPEAEIUTh HIPEAUKTOPLI IOBTOPHOTO
PaHHEro KpOBOTCUCHHUS U3 apTEPUAJIbHBIX aHEBPU3M I'OJIOBHOTO
MO3ra U UX MIPOrHOCTUYECKOE 3HAYEHHE.

[TpoBenen perpocrekTuBHbIH ananu3 394 ucropuii Gone3Hu
nanueHTos (203 mysxuuH 1 191 sxenuuna) B Bo3pacte oT 18 1o
85 ner, neunBmuxces B I'Y «/lnenponerposckas obiaacTHas Kiu-
HU4eckas 6oipHuna uM. .M. MednukoBay 1o oBo/y pa3pbiBa
apTepHaIbHbIX aHEBpU3M (AA) roJIOBHOTO MO3ra B IEPUOA C
2013 o 2018 rr. 13 HuX 62 HeonepupOBaHHBIX MALIMEHTA CKOH-
YaJIMCh, OCTAIbHBIM BBIINOJHEHO MUKPOXUPYPTUUECKOEe KIIUIU-
pOBaHME aHEBPU3MBI B pa3inyHble cpoKku. [IpoaHamn3upoBaHbl
CIIEeAyIOIINE TIOKa3aTeNIn: BO3PACT, M0JI, TAKECTh COCTOSHUSA 110
mkane Hunt-Hess (H-H) u ypoBeHb HapylieHus CO3HaHHS 110
mkase kombl [1asro (IIKIY) mpu nocTymiieHnu U B IeHb ornepa-
LI1M, TUHAMHKa CPEIHET0 apTepUaIbHOTO AABJICHUS, HeHpOoIcu-
XOJIOTMYECKHH CTaTyC MallUeHTa, HAJIMYKMEe COMyTCTBYIOLIEH Ma-
TOJIOTUH, BBIPAXKEHHOCTH CyOapaXHOUAAIbHOTO KPOBOU3IIMSIHUSA
no mkajie Ouinepa, Hanuuue U 00bEM MAPSHXUMATO3HOTO KOM-
IIOHEHTA KPOBOM3JIUSHMSA, BBIPAKEHHOCTb U PaclpOCTpaHEH-
HOCTb aHruocnasma (AC), aHaTOMHYECKHEe 0COOCHHOCTH aHEB-
PHU3MaTHYECKOTO MEUIKa MO AaHHBIM CHHPAJIbHON KOMIIBIOTEp-
Hoit Tomorpadun (CKT) n uepebpanproii anruorpadpun (LIAT).

W3 394 nmauueHToB ¢ pa3psiBOM AA NOBTOPHOE KpOBOTEYE-
Hue Habmonanock y 50 (12,7%). Ilpu aTom u3 62 (16,1%) nauu-
€HTOB, HEOIIEPUPOBAHHBIX 110 Pa3HbIM IpuuuHaM, B 10 ciaydasx
OTMEUAJIOCh ITOBTOPHOE KPOBOTECUCHUE, SBUBLICECS MPUUYMHON
cMmepTu. 13 40 nanueHToB ¢ HOBTOPHBIM KPOBOTEUEHHEM, KOTO-
pble ObUTH MPOONIEPUPOBAHBI B Pa3HOE BpeMs, IOCIeolepan-
OHHas JeTaJbHOCTh cocTaBuia 22,5%. B Teuenue 1 "Hemenu
IIOBTOPHOE KPOBOTeUEHHUE pa3Bmiioch y 21 (42%) nanueHTa u
y 16 (32%) nauueHToB B TeUEHHE BTOPOM HEJeaH. Y NallUueHTOB
€O CHIDKEHHEM KPUTUKHU K CBOEMY COCTOSIHUIO IIOBTOPHBIE KPO-
BOTEUCHHMS HAOJIOAAINCh ITOYTH B 2 pa3a yailie, a y MalueHToB ¢
MICHXOMOTOPHBIM BO30yX/JIeHHeM - B 3 pa3a yaie (21,4%). Hau-
GoJsiee 4acTo MOBTOPHBIE KpoBoTeueHus (25%) Habmronanuce y
IALMEHTOB CO CTOMKOH apTepuaibHOM runeprensueil. Yactora
IIOBTOPHOI'O KPOBOTEYECHHUS B 3aBUCHUMOCTH OT BBIPAXKEHHOCTH
aHryuocnasMa M JIOKaJIM3alUuy aHEeBPU3M B HAIeM HCCIIe[0Ba-
HUYU ObUIA CTATHCTHYECKH HE3HAYMMOM.
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CTaTI/ICTI/l‘leCKH JOCTOBCPHBIMU NPEAUKTOPaMU IOBTOPHO-
o KPOBOTCUCHUSA ABJIAIOTCA TAXKECCTb COCTOAHUA IalLlUCHTa
no mxane Hunt-Hess 3-4 crenenu (p=0,003) u ypoBeHb Ha-
pymieHus co3Hanus mo mkane LK 9-12 6amios (p=0,026), a
CTOliKast apTepHabHas THIEPTEH3Us Y OOJIBHBIX C A}]Cp 130-145
MM PT.CT. IPUBOHJIA K TOBTOPHOMY KPOBOTCUCHHIO HAanOOICe
gyacto — B 25% ciyuaes (p=0,001). [IcuxomoropHoe B030yxX-
JCHUEC NMalrEHTa NPUBOAUIIO K HOBTOpHOMy KPOBOTCYCHUIO B
21,4% cnydaeB (p=0,027), a Hanuuue OUBEPTUKYNIA B CTEHKE
aHeBpU3MbI - B 17,6% cityuaes. [loBTOpHOE KpOBOTEUEHHE Yalle
BO3HHKAIIO y nanueHToB 6e3 AC, nm6o npu AC 3 crenenu (23%
u 16,3%, COOTBETCTBEHHO), OJIHAKO 3TH JIAaHHBIC CTATUCTUYECKU
HEJIOCTOBEPHBI.

B JaHHOM MCCJICAOBAHHUU ITOBTOPHOEC KPOBOTECYEHUE OTME-
YEeHO y OOJBHBIX C Pa3pbIBOM apTePHAIbHBIX aHEBPH3M TO-
J0BHOrO Mo3ra B 12,7% ciay4aeB, 4yTO CyILIECTBEHHO HMIKE,
yeM yKaSbIBaHOCL B paHEC NPOBECACHHBIX UCCICIOBAHUAX.

@9boydy

3ob63gmdgdomo  Lobbargbol  3Mgeoddm@mgdo  mogols
B30bol sHEgHogeo 5bggmobdgool aobiomdol 3§ go39
39®Momedo

o bm@obo, g. 3obobigge

©6g3Mmmg0lL Labgandfogm Lsdgwoiobm gbogg@lodgdo,
930506

33e0930L d0bobl Fo@dmowagbos msgol Bgobols o®-
BgMogeo 5b69300bdgdosb aobdgm@gdomo sy
Lolbanwgbgool 3GgooJdmmgdols godmgmgbs s domo
30mabmbygao 360dgbgemmdols aoblsbwg@e.

bo@o®godgeos 18-85 anols olisgol 394 35309630l (203
35353530, 191 Jogno) ogodymamdols obGm@ools @gd-
@mb3gdB o sbognobo. 353096Hgd0 2013-2018F. 3gdo-
mEdo mogol Bgobol s@FgMogmo 5bgg@mobdgools gol-
gomdol  gsdm  d37Mboemmdobgb ©bg3M™M3gRMHMmg-Lgol
0.99h60gmgol Lob. Lomanm geobogy® Lssgowdymem-
0. Jomyob 5M5bsm3gMo309d0 62 35:3096(0 AoM©S0(33-
o0, obo@hgbl jo Lbgowslbgs gowoby hoydodws ob-
9300bdols ogdmJod oo 3o 3o@gds. gosbsgo-
bgdgmos Ygdmagyo dohggbgdangdo: sbsgo, bglo, Loddo-
dol bodolbo Hunt-Hess (H-H) Lgogmom ©s (36mdog@gdols
©oM®3930L ©mbg 3mdol a@sbaml Lgseol dobgwogom
300603570 Jgdmbgmolsl s m3g@szools wwgl, s®@g-
@ogo (69306 ©0bsdogs, 353096¢ 0L bgodmegloJmenm-
30900 bAoA YL, 0s6dbangdo 3smmmyool s@Lgdmds,
bgdo@sdbmopygmo  Lobbebodiggol  godmbo@ g gdols
ba®olbo godgmol Lgsgrom, Lobbanhsizggol 3s@gbdo-
Igmo gmI3mbgbBol s@Lgdmds s InEPmmds, sbyom-
B3obdol godmbo@yagds ©s ogMgergds, 5693@M0bIy-
@0 30030l sbs@mdoyg@o msgoligdg®gogoo Ldo@smado
303309090 g0 AmIma@sgool ©s 39 oagmo  ob-
30ma®s500L dmbs(39d900L dobgogom.

394 35309b@0©sb  magol Ggoboli sOFGg@oYmo  Sbyg-
@0bdol aoljgomdon Lobbamogbs s@obodbs 50 (12,7%)
353096¢L.  odslmsb,  Lbgoolbgs  dobgbol  aodm
sMmobom3dgMsiogdo 62 (16,1%) 3si30gbBowsb 10 ga-
0bgg35do 500b60dbs aobdgm@gdomo Lolbawgbs, Mo
Loggwogrols dobgbo gobrs. 40 35309630 aobdgmmgdo-
00 Lbolbangbom, ®mdganboz Lbgswslbgs w@mlb 0ygbgb
bom3gMo30900, M3gMozool  Fgdamdds @ gBommdsd
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Ygoy0bs 22,5%. gomo 3go®ols gobdsganmdsdo gobdgm-
@g%0m0  Lobbenwgbs aobgomstds 21 (42%) 353096¢ Jo,
boaem dgm@g 33000l aobdsgermdsTo — 16 (32%) 353096-
B30. 353096( 900 Loggms®o dpgmds@gmdols dods®m
o dgg0mgdgmo 3AoRogzom asbdgmmdgdomo Lolbanwgbs
>0060d6s momJdol mAxgH PRe®m bdodsw, boognem 3o-
(309609030 gLoJmImEmagmo  osybbgdom —  Lodyxg®
9800 bJodow (214%). aobdgm@gdomo  Lolbanwgbs
439e00bg bBodow (25%) sm0bodbs 3530963960 Igsco
>MH M 0Yo 30390 96%0om. gsbdgmmgdomo Lolbanwg-
6ol Lobdodyg 5ba0mb3sbdol godmbo@yamgdologsb s
5693M0bdgdols  omgogobozoobspeb  w@sdmgowgdyang-
dom, 33 ggol dgegagdol dobgogom, ogm LHs@obE0 -
Ao 9d60dgbgaoe.

3o63gm@goomo Lobbewgbol LEsGobBoggdoe Lo®-
9960 30900JBm@gdl [o®dmowagbls 3s3096@ 0L dwpm-
do@mgmdols 3-4 bodobbols Loddodg Hunt-Hess-ols Lgsgnom
s 36md0gmgdol oMmmgggol wmby — 9-12 Jyasl gm-
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dob aaobamlb Lgogol dobgogom (p=0,026). yggensoby
bdodoe — Ygdnbgggoms 25%-Fo (p=0,001), 3o63gm@gdom
Lolban©gbsls 2ob5300Mmbgdl Igoto sOEgMogeo Jo3gm-
H9bbos 3530966900 LoTgoemm s@FgHogmo [bgg0m
130-145 mmHg. 35309630l glLoJmdm@m@gemo sybbgds
3°63gm@goom Lolbanwgbsl 0fg93L 21.4%-Fo (p=0,027),
boge  ©0390¢0g39ol o@lgdmds  sbggdobdol  3g-
g do — 17,6%-3o. 2o63gmmgdomo Lobbenwgbs yagmm
bdodoe  gomodegdbmws 3530963 gdTdo  obyombisbdol
300999, 56 III badolbol sbyoml3dsbdon (23% o 16,3%,
Ygbododolo), Isg@ed gl dmboigdgdo LHsGobEgOo©
Lo®(39bm o s@ob.
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6539990 3o0.

OIIEHKA 5O®EKTUBHOCTHU TIPUMEHEHUSA BETA-BJIOKATOPOB ITPU COVID-19 (OB30P)

YnoBuuenko M.M., Pyasik 10.C.

Hayuonanvnoui unemumym mepanuu um. J1.T. Manou Hayuonanvhot akademuu meouyunckux Hayk Yxpaunot, Xapvros, Ypauna

KoponaBupycsl mpeactaBisioT co00ii BapuadenbHyI0 TpyIiry
BHpYcoB ¢ ogHouenodeyHoit PHK [66], BbI3biBast menblit psag
3a00JIeBaHUN JIBIXaTEIBHOW, KEIyIOYHO-KUIIEYHOH H He-
BPOJIOTHYECKOW CHUCTEM C BBICOKOH CTENEHBIO TSKECTH Kak
cpenu e, Tak u cpeau KuBOTHBIX [10]. [langemus, BbI-
3BaHHast SARS-CoV-2 unn COVID-19, Bo3Hukia B nekabpe
2019 roga B Yxane (Kuraif) 1 ObICTpO pacmpoCTpaHHIACh 110
BCceMy MHDY [6,64].

B xozme mpoBeneHHOTO 3MTHIEMHOIIOTHIECKOTO HCCIIeIOBAHMUS
Bcex ciaydaeB COVID-19, 3apeructpupoBansbix B MHbOpMa-
IIHOHHOH cHcTeMe Mo HH(EKIMOHHBIM 3a0oneBanuam Kntas 1o
11 dpespains 2020 roma, 0OHAPYKEHO, YTO YPOBEHB JIETATEHOCTH
JUIS TIAIIEHTOB 0€3 COMyTCTBYIONIMX 3a00JIeBaHMUI COCTaBHIT
0,9%, a 1715t GOTMBHBIX C COITYTCTBYIOMNMH 3a00/IeBaHUAMH OBLIT
JIOCTOBEPHO BBIIIE, BKITIOUAsi CMEPTHOCTD TAI[HEHTOB C Cepied-
Ho-cocynucteivu 3aboneBanusiMu (CC3) Ha yposae 10,5%, ma-
LUEHTOB ¢ 1uabeToM - 7,3%, TUIepTeH3UBHBIX MAIIUEHTOB - 6%,
JUTSL TIAIIMEHTOB C XPOHWYECKHIMH PECIHPATOPHBIMHU 3a00IeBa-
HUSAMHA - 6,3%, 6,0% 11 manueHToB ¢ pakoM [16], ocraBasich
cTaOWIFHO BBICOKMM y ManueHToB crapire 80 JeT Ha ypoBHE
14,8% [45]. HTepecHB! TaHHBIE NCCIEAOBAHHH, TPOBEICHHBIX
¢ ydactueM marnuentoB Mramnu n Hunepnanmos, KoTopble yka-
3BIBAIOT, YTO HAJMYHME COITyTCTBYIOIIETO OKHPEHHS y TAaI[HeH-
TOB 00JI€e MOJIOJOTO BO3pacTa KOpPpeIHpyeT ¢ Oomee BBICOKOI
4acTOTOH TsoKenoro tedeHus — 13,8% u meTanpHBIX (KpUTHUE-
CKHE CITyJan) UCXoa0B — 4,7%.

Baxxao otMeTuTh, 4to Hammume comyTcTBytomux CC3 BiuseT
Ha yPOBEHb CMEPTHOCTH B OOIBIIEH CTETICHN, YeM HaIMIHE pa-
Hee CYIIECTBOBABIIECH XPOHUUYECKOH OOCTPYKTHBHOW OONE3HH
nerkux (XOBJI), wero He Habmonanock mpu SARS [16]. Otu
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HaOITIOeHNs TOATBEPKAIOTCSA Pe3yIbTaTaMy HeIaBHEro MeTa-
aHai3a Ha OOJBIION BEIOOPKE MAIIMEHTOB, B TOM 4rcie 44 672
KHTaHCKHX, PEICTaBICHHBIX MH(MOPMAIIMOHHOW CHCTEMOM 110
nHpEKITMOHHBIM 3a00meBaHmsiM Kutast. CormacHo moxy4eHHBIM
nanabM, CC3 3apeructpupoBansl y 4,2% OT BCero HaceleHus,
nepe6onesmero COVID-19, n'y 22,7% ymepmux, 4To, IO BCeH
BEPOSATHOCTH, O0YCIIOBICHO HAaJIWIHEM COIYTCTBYIONIUX 3a00-
JeBaHMi. DTH JaHHBIE MOATBEPKICHBI pe3yIbTaTAMHU MeTa-aHa-
732, KOTOPBIH BBISBHII, YTO OOJIee TTOJTOBHHBI TOCITHTAIH3HPO-
BaHHBIX nanueHToB ¢ COVID-19 nMmenn kKIMHUYECKUE TIPH3HA-
KM TaKWX 3a0oneBaHnit, kKak runeptonus (23,7-30%), caxapHbIi
nmnabert (16,2%), nmemmaeckast 6one3Hs cepana (5,8%) u mepe-
OpoBackyrsipHbIe 3a0oneBanus (2,3%) [6].

B omHOM peTpoCTeKTHBHOM KOTOPTHOM HCCIIEI0BaHUN Zhou
F. et al. moka3ano, a0 48% ManMeHTOB HMEH COITyTCTBYIOIINE
3a0oeBaHms, HaHOOIee PACIIPOCTPAHECHHBIMU CPEIH KOTOPBIX
Obumn THnepToHnueckas OomesHb (30%), caxapHblii anaber
(19%) u nmemmgeckas 6one3Hs cepana (8%) [63].

HeobOxommmo ormMeTuTh, uro Hammuue CC3 B aHaMHE3€e SBIIS-
eTcs Oonee 3HAYMMBIM (hAKTOPOM PUCKA TOCTIUTANIN3AINH, YEM
KypeHHe U XpOHHYIECKHe JIerouHbie 3a0oneBanns. JII0O00mbITHO,
YTO TIOKA3aTeNIN PAcHpOCTPAHEHHOCTH KyPeHHUS! CPEeH TOCIIH-
TaIM3UpOBaHHBIX manueHToB ¢ COVID-19 okazannce HaMHOTO
HIDKE, €M MOKHO OBIIIO OKHJIaTh, NCXOMS N3 MPE/IoIaraeMoi
PacIpoCTPaHEHHOCTH TON MPUBBIYKU CPEIN HACEIEHHUS U TIep-
BHYHOW pecruparopHoii nHpekunu [16].

Jlns Oonee rmmyOokoro moHMMaHus cBs3u Mmexny CC3 u
COVID-19 Heo0xoauMo MpoaHaIH3UPOBaTh MAaTOPUIHOIOTHIO
KOpPOHABHPYCHON HWH(eKIH. /s MPOHNKHOBEHHS B albBEO-
JSIpHBIE TIUTENNanbHbIe KineTk I Tuma, Makpodaru u B apyrue
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Tunbl kK1eTok SARS-CoV-2 cBs3bIBaeTCs ¢ TpaHCMEMOPaHHBIM
6enkom ACE2 (romonor ACE) [23]. TIpouecc Tpebyer npumMu-
pOBaHMsI BUPYCHOTO S-0ejika KJIETOYHOM CepUHOBON NpoTea3oi
TMPRSS2. Takum ob6pasom, wHbuImposanue SARS-CoV-2
TpeOyer coBmecTHOU skcnpeccunt ACE2 u TMPRSS2 B kier-
KaX, MOCKOJIBKY NPOTEOJMTHYECKOE PACILEIUICHUE BUPYCHOTO
S-6enka HeoOxomumo Ui cBs3biBaHUS Bupyca ¢ ACE2. Vua-
ctre ACE2 B matoreHese pa3BUTHsI KOPOHABUPYCHOI HHPEKIUH
MOXKET WUIpaTh Ba)KHOE 3HAYCHHE B OLICHKE MPOTHO3MPOBAHHS
TSOKECTH M UCXOIOB JTaHHOTO 3aboseBanus, nockoiabky ACE2,
IIOMHUMO aJIbBEOJIAPHBIX SMNUTCIHAJIBHBIX KICTOK 11 THIIA, O0-
BOJILHO TUIOTHO KCIIPeCCUpyeTcs B nepunmrax [17].

Bricokas sxenipeccust ACE2 B nepuuuTax MOXET IPUBECTH K
Pa3BUTHIO MUKPOCOCYAUCTON nUchHYHKIMH [5], 0ObsIcHsIOMIEH
OOJIBILIYIO CKJIOHHOCTh K OCTPBIM KOPOHAPHBIM CHHPOMaM
(OKC) [46]. Bonee Toro, sxcrpeccust ACE2 nosbltiaercst npu
HAJIMYUU XPOHUYECKOH CepIeYHOI HeIO0CTaTOYHOCTH, YTO MO-
JKET 0OBSCHUTH 00JIee BBHICOKYIO HH(UIMPOBAHHOCTH U IOBBI-
IICHHYI0 CMEPTHOCTh Y MALMEHTOB C CEpPACYHOI HEeI0CTaTou-
HocThI0. [Ipenmonaraercs, 4To MPOHUKHOBEHHE KOPOHABHpPYCa
B Kietky yepe3 ACE2 Biuser Ha cocyucTyto CTaOHIBHOCTD U
TAIIOTOHUIO, TEM CaMbIM YBE€JIMYHBasi CMEPTHOCTb CPEAU TUIIEP-
TEH3UBHBIX MAIMEeHTOB [21].

[enplii psim COMyTCTBYIONIMX 3a00JICBAaHUN CBfA3aH C He-
6HaFOHpMﬂTHbIMH KIIMHUYCCKUMHU HCXOdaMH y IMAaIMEHTOB C
COVID-19. Cpenu (hakTopoB pHCKa BO3pacT CHIBHEE BCETO
KOPPEITUPYET ¢ HEONMArompHATHBIM TPOTHO30M. Y MAIUEHTOB
crapiero Bo3pacra (cpeanuii Bo3pact 63 rona) [S3—71] Beposit-
HOCTb JJOCTHKECHUsI KOMOMHUPOBAHHOW KOHEYHOH TOYKH B BUJIC
MOCTYIUICHUSI B OTJEJIEHUEe WHTeHCUBHOHM Tepanuu, VIBJI win
CMEpTH B CPABHEHHHU € MAIlMEHTaMu 0oJiee MOJIOZIOro BO3pacTa
(cpenuuii Bo3pact 46 set) [20,35-57] nocroBepHo BbIIIE. MyX-
YHUHBI, 110 BCEH BEPOSTHOCTH, 00JI€€ BOCIIPUUMYMBEI K OCIIOXK-
HeHusiM, cBsg3anHbiM ¢ COVID-19, u cocrasmsior ot 50% mo
82% rocnuTaaM3MpOBAHHBIX MALMEHTOB 0 JAHHBIM YEThIpEX
HeJJaBHUX UCcleoBaHui [21].

CXO)KI/IC PE3YJIbTaThl MOJYYCHBI B UCCIICAOBaHUU C y'—{aCTI/I—
em 487 xuraiickux nanuentoB ¢ COVID-19, y 49 (10,1%) u3
HHX BBIIBIICHO TSDKEJIOE TeUCHHE 3a00JIeBaHMsI TIPH TTOCTYILIC-
Hud. JlaHHbBIC ManmeHThl ObUTH Gosiee moxmIbIME (56 (17) vs.
45 (19), P<0.001), yame myxckoro nosa (73.5% vs. 50.9%,
P=0.003), ¢ nasmumem runepToHHUYeckoi Oonesnu (53.1%
vs. 16.7%, P<0.001), caxapuoro auabera (14.3% vs. 5.0%,
P=0.009), cepaeuno-cocynuctsix (8.2% vs. 1.6%, P=0.003)
u oukosoruueckux (4.1% vs. 0.7%, P=0.025) 3aboneBanui,
MPOXKUBAIOUIME B dMHJIeMUUEcKuX paiionax (49.0% vs. 65.1%,
P=0.027). [lo paHHBIM MyJBTUBAPHALMOHHOIO aHalIu3a, 00-
nee noxuioi Bozpact OR 1.06 [95% CI 1.03—1.08], P<0.001),
myxckoit most (OR 3.68 [95% CI 1.75-7.75], P=0.001) u Ha-
JINYHEC apTepI/laanOi«'I TFANCPTEH3UU ABJIAFOTCA HE3aBUCUMbBI-
MH (haKTOpaMH pUCKa 0oJiee TSDKEJIOro TeueHHs 3a00eBaHUsI
Ha MoMmeHT rocnutanu3auud. (OR 2.71 [95% CI 1.32-5.59],
P=0.007) [48]. B uccnenoBanuu ¢ yyactueMm 859 HCraHCKUX
[ALMEHTOB [I0KA3aHo, 4To B rpymnie nanueHtos ¢ CC3, ypoBeHb
CMEPTHOCTHU ObLI 10CTOBEPHO NOBbIILEH (35.4% B cpaBHEHUHU C
18.2%, p<0.001), B TO ke BpeMs Hanuuue 3a001€BaHUN cepala
HE KOPPEJIMPOBAJIO C MPOrHO30M [9].

Psin uccnenoBanuii yka3plBaeT Ha BO3BMOJKHOCTB CEPICYHBIX
OCIIOKHEHHH, BKJIIOUast (DyJIbMUHAHTHBIH MUOKAPAUT KaK UCXOJ
nnpexnnun SARS-CoV-2. B HeaBHeM HCCIIeIOBAaHUH C Y4aCTH-
cM ](PITai’ICKPIX MAalMEHTOB, IMOJJYy4YaBIIMUX JICYCHUEC B CTAallMOHA-
pe, coo0IIaNoch 0 Pa3BUTHN CEPACYHON HEIOCTATOYHOCTH KaK
ucxoze 3aboneanus y 23% maruentoB ¢ COVID-19. Cepueu-
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Hasl HEJJOCTATOYHOCTh TAKKE oTMeuanach y 52% MaluueHToB ¢
JISTAILHBIM UCXO/IOM B CpaBHEHHMHU C 12% BBDKMBIIUX HAlUCH-
TOB [63].

JlaHHBIE TOCIEOHMX MCCIENOBAHUI YKa3blBAalOT, YTO OT
7,2% [57] mo 17% [63] rocnuranu3upoBaHHBIX HALUCHTOB C
COVID-19 cTpananu oCTpbIM MOBPEXICHHEM MHOKapaa B hop-
Me OCTPOr0 MHOKapAMUTa WM HOBPEXkKACHHS, BBI3BAHHOTO HECO-
OTBETCTBHEM TIOTPEOHOCTH B KHCIOpoae (MH(BApKT MUOKapaa
Il Tuna), yeM U MOATBEPXKAACTCS, YTO BIUSHUE CEPAECUHO-CO-
CYMCTBIX MOBPEXKACHUH Ha CHCTEMHYIO CTaOMIIBHOCTH BCEro
OopraHusMa He J0JDKHO HeooLleHuBaThes [21].

W3BecTHO, 4TO PEHUH-aHTMOTEH3UH-AJIbJOCTEPOHOBAS CUCTE-
Mma (PAAC) urpaer pemarouiyo pojib B peryJIupOBaHUM apTe-
PHAIBHOTO JIaBJICHUS, YPOBHS HATpHsl, 00beMa BHEKJIETOUYHON
xuakoct. PAAC umMeer /iBa arOHUCTUYECKHUX ITyTH: KJIACCH-
yeckuil PeHuH-AHrnoTeH3uH-1-AHrHOTeH3UH-TIPEeBpAILAIOIIHiA
¢depment (ACE) - Angiotensin II (ATII) -Aldosterone u Pennn-
Awnrnorensut Il - AHrunorensus-npeBpamaonmi Gpepment 2
(ACE2) -Angiotensin- (1-7) -Mas-penentop (MasR).

Hapsiny ¢ KiaccH4ecKuM IIyTeM, BBI3BIBAIOLIMM Takue 3¢-
(eKThI, KaK Cy)KEHHE COCYJ0B U BOCIAJCHHE, CYLIECTBYET CIIe
OJIMH ITyTh, IIPOTHBOIOJIOKHBIH KITACCHYECKOMY ITyTH, KOTOPBIH
BBI3bIBACT Takue d(P(eKThl, Kak Ba3openakcauus, U sBISIETCs
IIPOTUBOBOCHAIUTEIBHBIM. B oT/IMUME OT KilacCHUECKOro myTH
PAAC, B xotopom ucnonssyercs ACE, B rpynne Bazopenaxca-
uu ucnons3yercs ACE2 [53,62].

[loBbIICHHBIH YPOBEHb KAaTEXOJIAMUHOB Y IIALUEHTOB C
COVID-19 wmoxer BbI3BaTh rumoreTHdeckyio Adrenergic
system-RAAS-ACE2-SARS-CoV-2 (ARAS) mnermmo ARAS,
npemiokennyro N. Vasanthakumar [53].

[ToBbIIICHHBII YPOBEHb KATEXOJIaMHHOB B IJIa3Me aKTHBUPY-
€T aiPEHEPIrUUCCKYI0 CUCTEMY, UTO, B CBOIO OYEPEb, IIPUBOIUT
k axtuBauuu PAAC, a yBennuenue xonudyectsa ACE2 BezeT k
NOBBIIICHUIO TPOHUKHOBEHUSI SARS-CoV-2 B ki1eTku, IpuBoIs
K Pa3BUTHIO OcCJIokHeHHH y nanuenToB ¢ COVID, B oTBeT Ha
TSDKeJIOe TedeHHe 3a00JIeBaHus MPOAYKIMS SHIOTCHHBIX KaTe-
XOJIAMHMHOB YBEJIMYMBACTCS ¥ IOPOYHBIN KPYT 3aMBIKACTCSL.

H3BectHO, uTO OeTa-aapenobokaropsl (bB) cHmxkarmoT ypo-
BEHb PEHHHA 32 CYET UX MHIMOUPYIOIIEro ASHCTBHS Ha CUMITa-
TUYECKYI0 cHCTeMy U yMmeHblnaroT ypoBeHb ATIL. B ommnune
ot OmokaropoB peuentopoB anrnoreusuna Il (BPA) u unru-
6uTopoB aHrunoreHsuHnpespamiatomero ¢epmenta (MAID),
bb oOnamaror nperMyInecTBoM, MOCKOJIbKY BO3ICHCTBYIOT Ha
BBILIEJIEKAMNA OEJIOK PEHHUH, YTO CHI)KAeT aKTUBHOCTbH 00enX
nyteii. Takum 06pa3zoM, 6110KaTopbl OeTa-aAPCHOPEIICTITOPOB HE
TOJIbKO CHMXKaIOT ypoBeHb ATII, HO U KOIMYECTBO PELENITOPOB
ACE?2, xotopble [10JI€3HbI HE TOJIBKO B PETYJIUPOBAHUH I'€éMOAU-
HAMHKH, HO U CHOCOOCTBYIOT YMEHBILICHUIO IPOHUKHOBEHUS B
xietku SARS-CoV-2.

IMono6uo xnactepy auddepenuuposku 147 (CD147), Bb
OnokupyrorT npoHukHoBeHue SARS-CoV-2 uyepes peuentop
ACE2. Bera-anpeHo0I0KaTOphI, BO3ACHCTBYS Ha FOKCTAITIOME-
PYJISpHBIE KJIETKH [10YEK, CHHKAIOT AKTUBHOCTh 00OUX 3BEHBEB
nytd RAAS, tem cambiM ymensiast yposenb ACE2. ACE2 us-
BECTEH Kak BOpoTa, yepe3 kotopbie SARS-CoV-2 nponukaer B
KJICTKY M C ITIOMOIIBIO OMHCAHHOTO BBIIIE MEXaHU3Ma OJI0KaTo-
pbI OeTa-aipeHOPELENTOPOB CIIOCOOCTBYIOT YMEHBIICHHIO IPO-
HukHOBeHUs1 SARS-CoV-2. [Iporpanosion BbI3bIBAET M0JIABIIC-
uue CD147 [61]. CnenoBarenbHo, JieueHHe Oera-aapeHoOI0-
karopamu 1ipu COVID-19 cHukaeT npoOHUKHOBEHHE B KIIETKU
SARS-CoV-2 3a cuer nonasnenus ACE2 u CD147.

B nocnennee Bpems osry4eHsl JaHHbIE O TOM, UTO OeTa-ajpe-
HOOJIOKaTOPBI MOJIE3HbI IIPU CENTHYECKOM IIOKE, a TAaKXKe CHU-
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JKalOT CMEPTHOCTh IIPU OCTPOM PECIUPATOPHOM JUCTPECC-CHH-
npome (OPJIC). Cnenyer nzberars npuMeHeHuUst HopanuHedpu-
Ha IS JICYCHUS CENITHUYECKOrO ILI0Ka, IOCKOJIbKY OH YBEJINYH-
BAaeT YPOBEHb KaTeXosaMHHOB [54]. CuMmarudeckuil mropMm y
nanueHToB ¢ TsokenbiM Teuennem COVID-19, T.e. moBeIIeHNE
YPOBHS KaT€XOJIAMHUHOB B OPraHU3Me IPUBOAUT K YBEIUUCHUIO
BBICBOOOXKJICHUSI PEHUHA, YTO YBEJIUYMBAET aKTUBHOCTb 00EUX
nyTeid, BKiIrodas ysenuueHue skcrpeccun ACE2, tem cambim,
oOseryast npoHukHOBeHue B KieTku SARS-CoV-2 u yxynmas
COCTOSIHHE BILJIOTH JI0 Pa3BUTHUS CENTUYECKOTO II0KA Y HEKOTO-
PBIX MAIKUEHTOB ¢ Tskes0i hopmoit COVID-19 [22].

Takum 00paszom, JieucHue 6eTa-aapeHOOI0KaTOpaMu MarieH-
T0B ¢ COVID-19 MOXeT noTeHIHaIbHO NPe0TBPALaTh Pa3BU-
THe 3a00JIeBaHUsI HA CAMBIX PAHHUX CTaHsX.

V namuentoB ¢ SARS-CoV-2 B cTaguu pa3BepHYTOH KiIH-
HUYECKOM KapTHHBI BO3HHKAET MHOXKECTBO MaTOJIOTMYECKUX
peakLuii, KOTOpBIE SIBISIIOTCS pe3y/IbTaToM JucOaiaHca u cOost
UMMYHHOW CHUCTEMBI U MOTYT IIPUBOJUTH K MPOBOCIHAIUTEIIb-
HBIM ¥ HMMYHOIIATOJIOTHYECKUM cocTosiHUAM [11,37]. Tsxensie
COCTOsIHUSI, accorrpoBantbie ¢ uHdpekuueit COVID-19, Britto-
yass OPJIC u cenTuyeckuii oK, CBSI3aHbI C BBICOKOH CTEIIEHBIO
BOCIHAJIUTENIHBIX MPOLECCOB M LUTOKMHOBBIM ILITOPMOM, IIO-
CKOJIBKY B CBIBOPOTKE IAIIUEHTOB IIOBBIIIEHBI YPOBHHU TaKHX
uTokuHOB Kak 1L-6, IL-1B, IL-10, TNF, GM-CSF, IP-10 (IFN-
uHayuuposanusiit 6enox 10), IL-17, MCP-3 u IL-1 [54].

Tlepenaua curnasoB BP2-AR wurpaer KJIHOYEBYIO pOJib B aK-
TUBALMH MAaKpo(aroB M MPOAYKLIUH MPOBOCHIAIUTENBHBIX 11~
TOKHHOB, T.K. [2-aJpeHOPELenTOpbl IKCIPECCUPYIOTCS BCEMH
KJICTKaMH UMMYHHOU CHUCTeMBI, BKJIrodast T- u B-nmumdounTsr,
nenaputhbie kiaetku (JIK) u makpodaru [60].

Takum oOpa3oMm, B KIETKaX MMMYHHOH cucTeMbl [32-
aZipeHepruyuecKasl CTUMYJIALUS NPUBOAUT K HapacTaHUIO BOC-
NaJICHUs, YBEJIMYCHHUIO NPONYKLHUHM aHTUTEN K B-kieTkam u
K IOBBIIICHHONH CEKpelMU MPOBOCHATIUTEIBHBIX IUTOKHHOB
JICHAPUTHBIMU KJIeTKaMu M Makpodaramu. Crennduyeckast
POJb aApPEHEPruuecKoOi Nnepesadyu CUrHalIoB B PeryIupOBaHUU
UMMYHHBIX OTBETOB M BOCIHAJCHHUS €lle He M3y4deHa JIO0 KOH-
na. OZHAKO UMEIOTCS JaHHbIC, MOATBEPIKIAOLINE e¢ MPOBOC-
HajJuTeJIbHOE ACHCTBHE M cTUMyiupoBaHue orBera Thl7, uro
XapaKTepU3yeTcsl MOIIHOM aKkTHBAlMedl HEHTPO(QHIOB, CHHTE-
30Mm IL-17 u IL-21. Manni M. et al. mokaszayiu, 4TO aKTHBALHS
B2-ampeHeprudeckoro CUrHajga CTUMYIUpyeT BbIpaboTky IL-6
Ha MBIIIMHBIX Mozessix U 3amyckaer Th1l7 tum oreera [36], a
Taloke cHxkaet npoaykiuio 1L-12 u [FNy, ¢ omHOBpeMeHHBIM
noBbIieHneM KonmuuectBa 1L-17. TTockonbky MHOTHE M3 3THX
MTOKHHOB y4acTByioT B Th17 tume orsera, Wu D., Yang X.O.
IpeAnosarawT, 4to BosaekicTere Ha Th17 Biusier Ha pa3BUTHE
cumnromoB COVID-19 [59]. Dta rumore3a 0CHOBaHA Ha TOM,
uto IL-6, TNFa u IL-1B ciocodctBytor orBery Th17 u cBsiza-
Hbl C BOCHAIUTEIbHBIMA CUMITOMAMH, BKJIIOYAs JIMXOPAIKY, a
TaK)Ke CIIOCOOHBI BIMATH HA MPOHUIIAEMOCTh coCcynoB. Cremy-
€T OTMETUTh, uTo IL-17 06nagaet mMpOKUM BOCIATUTEILHBIM
neiictBueM u BMecte ¢ GM-CSF yuacTByeT B BOCHAIUTENbHBIX
¥ ayTOMMMYHHBIX 3a0oneBanusx; nanuentsl ¢ COVID-19 nme-
10T 3HaYMMO IOBLIIIEHHOE KoianuyecTBO kieTtok CCR6 + Thl7;
nosbiienne Th17 u IL-17 ormedaercst y maMeHTOB ¢ BUpyca-
mu rpunna SARS-CoV, MERS-CoV u HINI; y nauueHToB ¢
MERS-CoV IL-17 u Huskuii ypoBenb [FNy accoumupyrorcs ¢
XyamuM nporsosoM [17]. Ilokazano [6], uto Bo3meiicTBHE Ha
Ocra-2-aApPCHEPTUUCCKUI MYTh CHIDKACT SKCIPECCHIO psiaa
MPOBOCIAUTEIBHBIX [INTOKUHOB, BKiItouas 1L-1P, IL-6, TNFa,
IFNy u axruBarmio Th17 npu Takux naTtosiorusx, Kak pak u ay-
TOUMMYHHBbIE 3200JIEBaHUs, YTO AUKTYET HEOOXOIUMOCTh Oonee
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TIIATEILHOTO U3Y4eHHUS B-2-aJpeHePruuecKoro My TH y HalieH-
ToB ¢ SARS-CoV2.

Becbma nnTepecHs! nanHble, nomyuenHsle Chiarella S.E. et al.
[14], coracHo koTopsiM B2-AR Ha anbBeoNsIPHBIX Makpodarax
OTBEYaloT 3a cekperuio IL-6 n He TombKo CrIocOOCTBYIOT BOCHA-
JICHHIO, HO U NMPOTPOMOOTHUUECKOMY COCTOSIHUIO HA MBIIINHOM
Mozenu Tpom0o3a. Beexenne aronumcra (2-AR unaynupyer
MHTOXOHPUAJIBHO-3aBUCHMYIO TEHEPAlMI0 aKTUBHBIX (opm
kucnopozaa (ROS), npuBozas k oOpa3zoBanuio OesKa, CBSI3bIBAIO-
1iero snaeMeHT orseta TAM® u aktuBanuu IL-6. Huang H.W. et
al. uccnenyst BIUSIHUE KaTeX0JIAMHUHOB, TIOJIyYE€HHBIX U3 JTUMdO-
uToB, Ha nuddepenimpoBky u ¢ynkuuto T-xennepusix (Th)
KJICTOK, MPEIAMOIOKUIN, YTO 3TO MOXET MeHATh Oamanc Thl/
Th2 B cropony Gosbuieii nomsipusanuun Th2 [24,26]. Tlanun-
BopanHbOH 1 COaBT. MOKa3aJiu, 4To OeTa2-aJpeHepruyecKas me-
penada curHajaoB HHruOupyer npoxykuuro 1L-12, cioco6eTBys
muddepennuanun Th2 u nonasnss passutue Thl, cBs3anHOE ¢
HPOTHBOOITYXO0JIEBBIM HMMYHHUTETOM. M3BeCcTHO, YTO KaTexosa-
MHHBI BIMSIOT HA HMMYHHBIH OTBET IIyTE€M IOJABJICHHs BbIpa-
6otk ®HO-y [49]. dynkumonansHo PHO-y MOXKET 0Ka3bIBaTh
HpsIMOE IIPOTHBOBHUPYCHOE JICHCTBHE KaK HA MH(UIMPOBAHHbIC
KJIETKH, TaK U Ha coceaHue kiaetku [27]. OH Takke MOXET ak-
THUBHMPOBATh MECTHBIE IMMYHHBIE KIICTKH, TAKHE KaK PE3UICHT-
HbIC JICHPUTHBIC KJICTKU B TKaHsX, Makpodaru 1 NK-kiuetku,
JUISL YCWJICHHS IPOTHBOBHpPYCHBIX ¢yHkumit. ®HO-y mytem
MoZCTUPOBaHUs TUPOEPSHIIUPOBKH M CO3peBaHust T-KIETOK U
B-KI1eToK OKa3bIBaeT BIMSHHUE HA CTATYC aHTHBUPYCHOTO OTBETA
[6]. Khalili A. et al. mokasasnu, 4T0O TPOMPAHOIIOI, HECEICKTHB-
HbIH OeTa-0J0KaTop, BCTyNas B CHHEPIeTUYECKOE B3aUMOICH-
CTBHME C BaKLUHOI U3 omyxosieBoro jm3ara, 6oraroit HSP-70,
yBenuuuBaeT nponykuuo @HO-y B onbITax Ha MBILUHON MO-
nenu guodpocapkomsl [28]. YV KHMBOTHBIX, HOJMYYaBIINX JIede-
HHE BBIABIICHBI OoJiee HU3KME TeMIlbl pocta omyxonu (P<0,01).
T'unoresa o Tom, uto Giokana 32-AR MOXeT CHH3HUTh YPOBEHb
BOCHAJIMTEIbHBIX LIUTOKMHOB B CHIBOPOTKE KPOBH MAlMEHTA,
CIIOCOOCTBYSI BOCCTAHOBIICHUIO OajnaHca MMMYHHOIl CHCTEMBI,
obuta npeanoxena emie B 1980 r. yuensimu Kaplan R. u coasr.
HPH MCCIIEI0BAHMY BO3MOKHOCTH HCIIONIB30BAHMS TIPOIIPAHOIIO-
J1a B JISUEHUH peBmMarouHoro aptpura [30].

[Ipeanonaraercs, uro NLRP3 akrusupyercs npu COVID-19,
U YK€ 3aperucTPUPOBAHO KIMHMYECKOE MCIIbITAHHE, HaIlpaB-
neHHoe Ha uHruouposanue NLRP3 ¢ ncnonb3oBaHueM KOJIXHU-
myHa [15]. NLRP3 sBisiercs BHyTPUKICTOYHBIM OCJIIOKOM-CEH-
COpOM, KOTOPBIil OTBeYaeT 3a OOHAPYKEHHE LIMPOKOTO CIIEKTPa
MHKPOOHBIX YaCTHL, SHIOT€HHBIX CUTHAJIOB U MIPOYMX pasipa-
JKUTEJIeH OKPY’Karolel cpe/ibl, 4TO IPUBOAUT K 00pa30BaHUIO U
aktuBaiuu uHpmammacombl NLRP3. Coopka nH(pIaMMacoMbl
NLRP3 npuBomuT K BBICBOOOXKACHHIO MPOBOCIAIUTEIBHBIX
utokrHOB IL-1B 1 IL-18, a Takxe k onocpenosanHoii ['acaep-
MuHOM D muponrtotrueckoit rubdenu kiaerok [50]. MuTepecHo
OTMETHUTh, YTO OJI0KaTOp OeTa-aapeHOPEIENTOPOB KapBEIUION
unrubupyer unHdiaammacomy NLRP3 [58]. Takum oGpazom,
OTHUM M3 MHOTHX NpPUMEHEHHH OeTa-aJpeHo0JI0KaTOPOB MpU
COVID-19 moxer ObiTh nHrHOMpoBanue Bocnaiaenus NLRP3
U, TAKUM 00pa3oM, yMEHbIICHHE BOCIIAJICHUSI 32 CYET YMEHBIIIE-
HUs HIDKecTosux dpdexropoB NLRP3, IL-1 u IL-8.

Hcnons3oBanue OeTa-aapeHOOIOKATOPOB Yy IAIMCHTOB C
COVID-19, no Bceii BEpOSATHOCTH, MOXKET MO3BOJIUTh YMEHb-
IIUTh LUTOKMHOBBIM IITOPM 3a CYET CHMIKCHUSI DKCHPECCUH
MPOBOCHAUTENIBHBIX IMTOKMHOB U CBS3aHHOTO C HUMH BOCIa-
JICHUSL.

[ToBbIICHHBIIT YPOBEHB KaT€X0JIAMUHOB MOXKET BBI3BATh IIET-
mo ARAS un yxynmunts teuenue COVID-19. Xopomo ussect-
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HO, YTO TOBBIIICHHbIH YPOBEHb KaTEX0JaMHUHOB BBI3BIBAET OTECK
JICTKHUX B MCCJICIOBAHUAX HA JKUBOTHBIX Mozelsix. Mccienosa-
HHSI [TOKA3aJIH, YTO B 9TOM MOT'YT y4acTBOBATh KaK ajb(a-, TaK 1
OeTa-agpeHopeLenTopsl. B cBsi3u ¢ BOBJIGUCHHEM aJ[peHepruye-
CKHX PELENTOPOB B 3THOJIOTUIO OTEKa JIETKUX BBICKA3aHO Mpe-
HOJIOKEHHUE, YTO OeTa-2-arOHUCTHI He JIOJDKHBI PYTHHHO IPHMe-
HATbes y nanueHtoB Ha MBJI [38]. Otex nerkux, BbI3BaHHbIH
IOBBILICHHBIM YPOBHEM KaTeXOJaMHMHOB, MOJKHO IIpEeIOTBpa-
TUTH C TIOMOLIBIO OJIOKATOPOB aJPEHEPrHYECKUX PELEHTOPOB.
Bo3moxxHo ucnonb3oBanue bb, Takux kak mpornpaHoion, Wiu
asb(a-aJpeHoOI0KaTOPOB, TAKUX KaK IIPAa303UH CMOXKET YMEHb-
IIUTh WX NPEAOTBPATUTH OTEK.

[MToBpexaeHHe NEpULUTOB BUPYCHOW HH(EKIHEeH MOXeT
NPUBECTH K AUCHYHKLIMHU SHAOTSIHAIBHBIX KICTOK KaIlUIIJIs-
poB, BbI3bIBast AUCHYHKIMIO MUKpococynoB [12]. B ciyuae
¢ COVID-19 y nauueHTOB C TSDKEJIbIM TeueHHeM, Habiroaa-
JI0Ch BO3HHKHOBEHHE TPOMOOIMOOIINH JIETOUHOM apTepuu, ¢
BBICOKMM ypoBHeM D-numepa, uTo yka3blBaeT Ha FHIEpKoa-
TYJISIUIO, BO3HUKAIOUIYIO TIPH 3TOM cocTtostHuu [19,38], uTo
noATBepkaAeHo B uccienoBanun Tang N. et al. [52], xoro-
pble 10Ka3aly, 4TO JICYEHHE AaHTUKOATYISIHTAMH CBSI3aHO CO
CHIDKEHHEM CMEPTHOCTH y ITallMeHTOB C TSDKEJIOH (opmoii
COVID-19 u koarynonaruei.

bera-0y10kaTopbl MOTYT POTHBOACHCTBOBATH ITOMY, CHIDKAS
IPOTPOMOOTHUYECKUM OTBET, COCYIUCTBINM TOHYC U CEKPELIUIO CO-
CYIMCTOTO 3HIOTEINAIBHOTO (hakTopa pocta [35], npenorspa-
masi TaKke OCJIOKHEHMS, KaK BEHO3HBII TpoM003, KaK Ha >KuU-
BOTHBIX MOJIEJISIX, TaK U y nanuenTos [24]. [IpumeuarenbHo, 4To
HEKOTOpbIC aBTOPHI MPOAEMOHCTPUPOBAIIN, YTO IPONPAHOION
UHTUOMpPYeT XopuouaaibHyto HeoBackymnspusanuo (CNV) in
vivo, a Onokazna f2-AR CHIKaeT 3KCIPECCHIO COCYIUCTOTO
9H/IOTEIHAIBHOr0 (aKTOpa pOoCTa B MUTMEHTHOM JHUTEIHH
CEeTYaTKU M XOPHOUJAIbHBIX SHIOTEIHAJIBHBIX KIETKaX MbI-
et [33]. [TosTomy mcnosb3oBanue GeTa-aapeHoOI0KaTOPOB
y nauuentoB ¢ COVID-19 misg npenoTBpalieHust UM yMEHb-
IICHUS] OCIIOKHEHUH TMIEePKOAryJsilUK, TaKUX KaKk TpomOo-
9MOOJIHUS JIETOYHOM apTepuu U TPOMO03 IITyOOKUX BEH MOXKET
OBITH 10CTATOYHO YPPEKTUBHBIM U TPeOyeT AOMOIHUTEIBHO-
ro usyueHus [6].

BupycHble nHpEKIUH CBSI3aHbI ¢ MeTab0INUeCKON TUChHYHK-
[MEH, BOCIAJICHHEM MHUOKAp/a U aKTHBALMEH CHMITaTHYECKOU
HEpPBHOM CHCTEMBI, YTO IpeapacrojaraeT K BO3HUKHOBEHHIO
cepaeyHoil aputmuu. CoOIIacHO HEIABHO IOJIYYEHHBIM [JaH-
HBIM, HUCCIICIOBaHUs ¢ ydyacTueM 138 rocnuranu3upoBaHHBIX
nanueHTos ¢ COVID-19, y 16,7% yyacTHHKOB pa3BUIach apuUT-
mus, [57]. AputMus HaGronanack y 7% MalueHToB, KOTOPBIM
He TpeboBasiock seueHue B OUT, u y 44% nanueHToB, KOTOpbIe
obun rocrimtanuzuposanbl B OUT [34]. AputMmuu BKITIOYaIu
B ccOs1 GUOPHILIALIMIO MPEACEPIHiA, CHHOATPUAIBHBIC U aTPH-
OBEHTPUKYJIAPHbIC ONOKaJbl, KEIYJOUYKOBYIO TAXHKAPIUIO U
GUOPWILIALMIO JKETYI0YKOB. APUTMUM, 110 BCEH BEPOSTHOCTH,
00yCJIOBJICHBI BO3HUKHOBEHHEM OCTPOTO BUPYCHOTO MUOKap/IU-
Ta npu COVID-19.

CornacHo AaHHbIM oT4yeTa HalnnoHanbHOM KOMUCCHH 3/1paBo-
oxpanenusi Kurast Bo Bpemsi 1e010Ta aHAEMHH HEKOTOPbIE Ia-
[IUEHTHI COOOIAH B IEPBYIO OYEPEb HE O PECITUPATOPHBIX, & O
CepAEYHO-COCYAUCTBIX CUMIITOMAX, TAKUX KaK cepuedneHue u
cTecHeHue B rpyau [21].

KapauocenextuBuele bBb sBIsIOTCS NpU3HAHHBIME JIeKap-
CTBAMHU IS JICUCHHS ApUTMMU U SBIAIOTCS MOTCHLHAIBHBIM
CpelcTBOM JiedeHus ymiuHeHus uHTepana QT B Tepanuu
COVID-19. Bera-aapeHo0I0KaTOpbl CHUXKAIOT PUCK MPOAPHT-
MHH, TOAABIISISI CHMIIATUUECKHE TPUITEpbl, (QyHKIMOHUPYIO-
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il peeHTepadebHbINA cyOCTpaT U 4acTOTy COKpALLCHU CHHO-
arpuainbHOro (CA) u aTpuOBEHTPHUKYISPHOTO Y3JI0B.

HUcnonb3oBanue OeTa-0I0KaTOpOB MPUBOIUT K H3MEHEHUIO
BEreTaTUBHOW HEPBHOM CHUCTEMBI, BIIUsIA Ha CKOPOCTh aKTHBa-
muu CA-ysna [22]. Bera-anpeHo010KaTopbl CTUMYJIUPYIOT 1O-
JTABJICHUE CHMITATHYecKoro 3dekra OeTa-aapeHOPEHEnTOPOB.
Vcnonp3oBaHue MpenapaTroB 3TOH I'PYIIbI BEAET K U3MCHEHUIO
BETreTaTUBHOM HEPBHOW CHUCTEMBI, YTO BO3JCHCTBYET Ha CKO-
pocth axktuBauuu CA-y3nma. OfHUM W3 3HAYMMBIX TPUITEPOB
APUTMHH SIBIISICTCS TIOBBILICHUE CUMIIATHYECKOrO0 TOHYCa, 4TO
MOXKHO TIPEIOTBPaTUTh C IOMOLIbIO NPUMEHEHUs Oera-ajpe-
HoOsoKaropoB [1,28], T.K. TOMUMO OKa3aHUs TOJIOKUTEIBHBIX
2¢dekToB B OTBET Ha (HU3HOIOTUUESCKHE U TATOJIOTHUECKUE pa3-
JPaKUTEIH, B-anpeHepruyeckas CTUMYJSIIUS, BIUSISL Ha JJIeK-
TPO(HU3NOJIOrHIO CepAlia, IPUBOJUT K HAPYIICHUSM CEPIACUHOTO
pUTMa U TIOTEHIMAIBHO JICTAJIbHBIM apUTMHSIM [2].

B cBs3u ¢ aTum Bb ncnone3yrorcs B KIIMHUYECKOH NpaKTuke
B Ka4eCTBE aHTHMApUTMHUYECKUX cpeacTs [32,38].

Ipencrasnens! pesynsrarel [S0] 0 TOM, 4TO Tepamus OHCO-
IPOJIOJIOM IIPUBOAUT K yKopoueHuto QTc y manueHToB ¢ nosio-
xuresbHbIM reHoM LQT1 u nanuenros ¢ LQT2 u xapakrepusy-
€TCsI XOPOILEH NepeHOCUMOCTBIO IIPU JUINTEIBHOM yHOTpebie-
HUU. PeTpocneKTHBHOE KOIOPTHOE HCCIIEOBAaHHE BKIIHOYAJIO
114 nmauuenros ¢ HanuuueM LQTI! um LQT2 reHos, KOTOpbIM
BBOAMJIM OMCONPOIION, HA0I0] WK aTeHonol. ba3zosas yacto-
Ta cepaeuHbIX cokpaieHuii 1 QTc ObLITM OAMHAKOBBIMHU B KaXK-
Jloit TepaneBTHuecKoil rpymnmne. YkopoueHue QTc oOHapykeHO B
rpynnax 6ucomnposona (AQTc —5+31 mc; p=0,049) u Hagonona
(AQTc —13+16 mc; p=0,02), HO He B rpynmne areHosnona (AQTc
9424 mc; p=0.16) [50]. CienyeT npearonokKuTh, 4To OUCONPO-
JIOJT SIBJISI€TCSL TIpenapaToM BBIOOpA JUlsl JICYCHHS B YCIOBHSX
comyrcerBytomero COVID-19 BBuny ero kapauocCeleKTHUBHBIX
CBOICTB.

B cBs3u ¢ Tem, uro Bb mMoryT npuBoguTh k OpoHXOCHa3My
B HEKOTOPBIX CIIyyasX, UX HCIIOJIb30BAaHUE HE PEKOMEHIO0BAHO
y HanueHToB ¢ OponxuanbHoi actmoit 1 XOBJI. Oxnaxo, naH-
HbIC HEJABHErO HCCJICN0BaHMsI Ha OOJIBIION BHIOOPKE MAalHeH-
ToB B JlaHMM moOKa3anu, YyTo y MALUEHTOB, NpuHuMaomux bb
(BKJIIOYAsl HECENICKTUBHBIC) PUCK TOCIUTAIU3ALUU B CBS3U C
XOBJI camxen [39]. [Toxoxue naHHBIE MTOJTyYEHBI B OTHOLICHUH
OpOHXMAIBHOW aCTMbI MO JAHHBIM CHCTEMaTH4ecKoro od3opa
NOCIEHUX HccaenoBanuid. Jloka3aHo, 4To TUIaBHAs TUTPALIUs
BO3pacraronux 103 bb Xopomo nepeHocHTbCs ManueHTKaMu
¥ MOXKET OKa3bIBaTh Jlake MO3UTHUBHBINA d(GEKT Ipu BOCTIAIH-
TEJBHBIX IIpolieccax M runeppeakruBHoctu [4]. Kpome Toro,
IOJIyYeHbI JI0Ka3aTesbCTBA TOTrO, YTO IALUEHTHI, T'OCIUTAIIHU-
3upoBaHHble ¢ obocTpenneM XOBJI, Taxke MOryT HOIy4HTb
10JIB3y OT npopoipkeHus tepanuu bb [40].

[Ipu nmaroia0roaHaTOMHUYECKOM MCCIICOBAHUM IAILEHTOB C
COVID-19 BbisiBeHa MOBBIICHHAS arperamus CIU3d B JIUC-
TaJbHBIX OTEJAax JbIXaTeIbHBIX MyTell U anbBeosax [56]. W3-
BECTHO, 4TO IL-6 urpaer wito4yeByrO0 poJib B aKTHBAlUM JKC-
npeccun reHoB MUCSAC n MUCSB 1 yBenu4uuBaeT CeKpeLuo
ciusu [13]. Beicka3aHo HpeanoioKeHne, 4To TOLHIn3yMad 3a
cueT uHruOuposanus peuenrtopa IL-6 Moxer momoub yMeHb-
muTh cekpenuto ciuzu npu COVID-19 [65]. Kak ynoMuHanocsk
panee, bb cumxaror yposens IL-6. HTEepecHO OTMETHTH, YTO
XPOHUUYECKOE BBEICHUE MPOIPAHOJIONA CHIKAET HKCIPECCUIO
MUCSAC u cexpenuto cnuzu. [1oaTomy, BO3MOXKHO, HCIIOIB30-
BaHHe OeTa-a/JpPeHO0IOKAaTOPOB, TAKUX KaK MPOIPAHOIIOIN, MO-
JKET CHU3UTh CeKpenuto cinsu y nanuentos ¢ COVID-19.

[Toxazano, uto Bb yny4maror ypoBeHb OKCUTCHALUMH Y HAllU-
€HTOB, KOTOPbIC HAXOAATCS Ha SKCTPAKOPIIOPATbHON MeMOpaH-
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HOH okcureHaiyu [7]. [IponemoncrpupoBano, uto bb yiyuina-
IOT KQUY€CTBO OKCUI'€CHAUH IIPHU TUIIOKCUYECKOM COCTOSHUH B
UCCJICIOBAaHUSAX Ha KUBOTHBIX. M3BecTHO Takxke, uto bb ymyu-
maioT ypoBeHb PaO2 y manueHToB B KPUTHUUECKOM COCTOSHUH
U YBEJIMYMBAIOT OKCUreHauto [55]. CortacHo npearnoaokeHHIO
N. Vasanthakumar, Bb MoryT yaydImuTs ypoBeHb OKCUTCHALINH
U yMeHbIIUTh runokcemuto y COVID- 19 nanuenTos [53].

MmMmerores nanHble, 4To 6eTa-aroHUCTH! YXYALIAIOT COCTOS-
nue OPJIC, a Bb cumxkaror cmepraocts npu OPIC [3]. Oc-
HoBeIBasick Ha ucciaegosannu BASEL II ICU, Noveanu M.
et al. o6HapyxuiH, 4To BB cHIKAIOT CMEPTHOCTH TPH JIbIXa-
TeabHOM HenocTarouHocTH [40]. PesynbraThl ncciaenoBaHUsA
BASEL II ICU [40] mocToBepHO NOKa3ajiu, YTO Ha3Haue-
HHE MepopabHBIX OeTa-aJpeH00I0KaTOPOB MOXKET CHHXKATh
CMEpPTHOCTB IIPH JIbIXaTeIbHOH HegocTaTouHocT. CornacHo
ananu3y Kamnana-Meliepa, mpuem nepopaibHbIX OeTa-ajape-
HOOJIOKATOPOB MEPe/l BBIMUCKON U3 OOJBHUIIBI OKa3bIBACT I10-
JIOXKUTENBHBINA 3Q(EKT Ha TOJITOCPOUHBIH UCXO Y MAL[HCHTOB
¢ ocTpoii ierounoit Hegoctarounoctsio (OJIH). braronpust-
HbII 2 dekT oT mpuema nepopanbHbEIX OeTa-aIpeHo0I0KaTo-
POB IIpH BBINUCKE HAOJIONAJICS HE3aBUCHMO OT CEPACYHOrO
wiu BHecepaeuHoro npoucxoxaenus OJIH. BeisBienst npe-
JUKTOPBI CMEPTHOCTH B CTAllMOHApE U B TEUEHUE rojia Mocie
BBIIIMCKH:. IMOYCYHasA )II/IC(byHKLlI/Iﬂ, HaJIMYHUEC 3JIOKAYCCTBCH-
HbIX oOpazoBanuii 1 UBC. OT™MedeHo, 4TO B Cilydae npueMa
bb 10 rocnuTanuzanuu, nokazareiad CMEPTHOCTH B TECUCHHE
roja ObLIIM HEBBICOKHE, B TO BpeMs Kak orMeHa BB cBs3ana ¢
HUX ITOBBILLICHUECM.

TouHble MEXaHM3MBI YIy4IIeHHs KPAaTKOCPOYHOW U JI0JTO-
CPOYHOHN BBDKMBAEMOCTH MAIUEHTOB, IOJIYYAIONHX Hepopalib-
Hble bb BO Bpemst ibIxarenbHON HEOCTATOYHOCTH HE JI0 KOHIIA
n3yueHbl. OTHUM U3 BO3MOKHBIX OOBSICHEHUH MOTYT OBITh CO-
nmyTcTByromue 3abonepanus, Bkarodast MbC B anamuese y 38%,
XCH B anamsese y 27%, aprepualibHyI0 runeprensuo y 53% u
XOBJI'y 39%, nipu HaJTMYUU KOTOPBIX JJOKA3aH TOJIOKUTEIbHBIH
a¢dexr Tepanuu GeTa-0I0KaTOpaMH, YTO, MO BCEH BEPOSTHO-
CTH, CBA3aHO C aJICKBAaTHBIM KOHTPOJIEM CI/IMl'laTI/I'-leCKOI\/'I HEPB-
HoH cucremsl y nanuentos ¢ MbC, XCH unun aprepuanbHOM
FI/IHepTeHSI/Ieﬁ " BO3MOXHBIM yJ'lyLIU_IeHI/IeM '-lyBCTBPlTeJ'[bHOCTI/I
K OpoHxomuiaartaropaM U 3(PPEKTUBHOCTHIO HMHTAJSIIIMOHHBIX
B2-cMMNaTHKOMUMETHKOB.

Butler J. et all. [8] npexcTaBuin aHHBIE O TPEUMYILECTBE
HPOOJDKEHHs Tepanuu Oera-OjokartopaMu y TALMEHTOB C
OCTpPOH JIbIXaTeJIbHONH HEIO0CTATOYHOCTHIO HA BBIKHBAEMOCTD,
YTO MOATBEP)KACHO LEIBIM PAIOM HCCIEIOBAaHUN C yyacTUeM
Fonarow G.C. et al., Jondeau G. et al. u Orso F. et al. [18,41].
HaGmronaemass monoxutenbHas CBsI3b UIMTEIBHOCTU IIpHEMa
OeTa-aapeHo0I0KaTOPOB ¢ 00Iee HU3KOU CMEPTHOCTHIO MOXKET
OBITh 0OBSICHCHA MIPOBEIACHUEM MTPOPHUIAKTUKOMN 3JI0KaYECTBCH-
HBIX JKCITYIOYKOBBIX apPUTMHH, 3aIUTOH OT HH(ApKTa MHOKapa
WIN OT OCTPOrO OTPULIATEIIBHOIO MEXaHUYECKOIO PEMOAEIHUPO-
BAHUs, KOTOPOE MOXET HHUIMUPOBATh pa3BUTHE (aTalbHOM
cepredHoi Hepocrarounoctu [40,43].

Takum o6pasom, BB Moryr cHu3uTh 3aboieBaeMOCTb M
cMepTHOCTh y mnanueHTtoB ¢ COVID-19, mpenorspamas uiu
YMEHBIIasi Pa3BUTHE OCTPOTO PECIHHMPATOPHOTO JTUCTPECC-CHH-
Jipoma, TpoMO03MOOJIHH JIETOUHOM apTepUH, OTEKa JIETKUX U OC-
JIO)KHEHHSI CeNTHYECKOrO 1I0Ka, (haTalbHBIX HAPYLICHUH PUTMA.
besycinoBHO, poBeieHue JaJIbHEHIINX UCCIICA0BAHHM, HAIIPaB-
JICHHBIX Ha OLIEHKY MOJIOKUTEIBHBIX P(PEKTOB OT MIPUMEHEHUS
pasnnuHbIx OeTa-0mokaropos mpu geueann COVID-19 ocraet-
Cs1 IEPCIIEKTUBHBIM U TPEOyeT N3y4eHHsI.

130

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

JIUTEPATYPA

1. [MuBoBap CH, Pymeix FOC, Ucaea AC, Jlosuk TB, 'ansann-
ckas BIO, bormaps TH. ITomumopdusm reno Oera-1- u Gera-
2-aIpeHopenenTopoB U 3(hHEKTUBHOCTE OHCOMpoIona y 00b-
HBIX C CEpACYHON HemocTarouHoCThI0. Georgian Medical News.
2019;(295):76-84.

2. [TusoBap CM, Pynuk FOC, Jlozuk TB, I'ansainceka BIO, bon-
nmap TM. TTonimopdismu reHiB cucteMu OeTa-aIpeHOpeLenilii Ta
PHU3UK PO3BUTKY (BiOpHIIALIi Iepencepap y XBOPHX 3 CEPLEBOIO
HemocratHicTio. ScienceRise: Medical Science. 2019;6(33):11-
19.

3. Al-Qadi M.O., Kashyap R. Effect of Chronic Beta Block-
ers Use on Sepsis-Related Acute Respiratory Distress Syn-
drome. Am J. Respir. Crit. Care Med. 2015;191: A1602.

4. Arboe B, Ulrik CS. Beta-blockers: friend or foe in asthma? Int
J Gen Med. 2013;6:549-55. doi: 10.2147/1JGM.S46592.

5. Bairey Merz CN, Pepine CJ, Shimokawa H, Berry C. Treat-
ment of coronary microvascular dysfunction. Cardiovasc Res.
2020;116(4):856-870. doi: 10.1093/cvr/cvaa006.

6. Barbieri A, Robinson N, Palma G, Maurea N, Desiderio V,
Botti G. Can Beta-2-Adrenergic Pathway Be a New Target to
Combat SARS-CoV-2 Hyperinflammatory Syndrome?-Les-
sons Learned From Cancer. Front Immunol. 2020;11:588724.
doi:10.3389/fimmu.2020.588724.

7. Bunge JJH, Diaby S, Valle AL, Bakker J, Gommers D, Vincent
JL, Creteur J, Taccone FS, Reis Miranda D. Safety and efficacy
of beta-blockers to improve oxygenation in patients on veno-
venous ECMO. J Crit Care. 2019;53:248-252. doi: 10.1016/;.
jere.2019.06.024.

8. Butler J, Young JB, Abraham WT, Bourge RC, Adams KF
Jr, Clare R, O’Connor C; ESCAPE Investigators. Beta-block-
er use and outcomes among hospitalized heart failure pa-
tients. J Am Coll Cardiol. 2006;47(12):2462-9. doi: 10.1016/j.
jacc.2006.03.030.

9. Cabezon Villalba G, Amat-Santos 1J, Duefias C, Lopez Otero
D, Catala P, Aparisi A, Lopez-Pais J, Cacho Antonio CE, Can-
dela J, Antinez Muiilos P, Gil JF, Gonzalez Ferrero T, Marcos
M, Pérez-Poza M, Rojas G, Otero Garcia O, Veras C, Jiménez
Ramos V, Uribarri A, Revilla A, Garcia-Granja PE, Gémez 1,
Gonzélez-Juanatey JR, San Roman JA. Impact of the presence
of heart disease, cardiovascular medications and cardiac events
on outcome in COVID-19. Cardiol J. 2021;28(3):360-368. doi:
10.5603/CJ.a2021.0034.

10. Chan JF, Lau SK, Woo P.C. The emerging novel Middle
East respiratory syndrome coronavirus: The “knowns” and “un-
knowns”. Journal of the Formosan Medical Association 2013;
112(7):372-81.

11. Channappanavar R, Fehr AR, Vijay R, Mack M, Zhao J,
Meyerholz DK, Perlman S. Dysregulated Type I Interferon and
Inflammatory Monocyte-Macrophage Responses Cause Lethal
Pneumonia in SARS-CoV-Infected Mice. Cell Host Microbe.
2016;19(2):181-93. doi: 10.1016/j.chom.2016.01.007.

12. Chen L, Li X, Chen M, Feng Y, Xiong C. The ACE2 expres-
sion in human heart indicates new potential mechanism of heart
injury among patients infected with SARS-CoV-2. Cardiovasc
Res. 2020 1;116(6):1097-1100. doi: 10.1093/cvr/cvaa078. Erra-
tum in: Cardiovasc Res. 2020;116(12):1994.

13. Chen Y, Thai P, Zhao YH, Ho YS, DeSouza MM, Wu R.
Stimulation of airway mucin gene expression by interleukin
(IL)-17 through IL-6 paracrine/autocrine loop. J Biol Chem.
2003;278(19):17036-43. doi: 10.1074/jbc.M210429200.



GEORGIAN MEDICAL NEWS
No 11 (320) 2021

14. Chiarella SE, Soberanes S, Urich D, Morales-Nebreda L,
Nigdelioglu R, Green D, Young JB, Gonzalez A, Rosario C,
Misharin AV, Ghio AJ, Wunderink RG, Donnelly HK, Radi-
gan KA, Perlman H, Chandel NS, Budinger GR, Mutlu GM.
B2-Adrenergic agonists augment air pollution-induced IL-6 re-
lease and thrombosis. J Clin Invest. 2014;124(7):2935-46. doi:
10.1172/JC175157.

15. Deftereos SG, Siasos G, Giannopoulos G, Vrachatis DA,
Angelidis C, Giotaki SG, Gargalianos P, Giamarellou H, Go-
gos C, Daikos G, Lazanas M, Lagiou P, Saroglou G, Sipsas N,
Tsiodras S, Chatzigeorgiou D, Moussas N, Kotanidou A, Kou-
louris N, Oikonomou E, Kaoukis A, Kossyvakis C, Raisakis K,
Fountoulaki K, Comis M, Tsiachris D, Sarri E, Theodorakis A,
Martinez-Dolz L, Sanz-Sanchez J, Reimers B, Stefanini GG,
Cleman M, Filippou D, Olympios CD, Pyrgakis VN, Goude-
venos J, Hahalis G, Kolettis TM, Iliodromitis E, Tousoulis D,
Stefanadis C. The Greek study in the effects of colchicine in
COvid-19 complications prevention (GRECCO-19 study): Ra-
tionale and study design. Hellenic J Cardiol. 2020;61(1):42-45.
doi: 10.1016/j.hjc.2020.03.002.

16. Epidemiology Working Group for NCIP Epidemic Response,
Chinese Center for Disease Control and Prevention. [The epide-
miological characteristics of an outbreak of 2019 novel corona-
virus diseases (COVID-19) in China]. Zhonghua Liu Xing Bing
Xue Za Zhi. 2020;41(2):145-151. Chinese. doi: 10.3760/cma.j.i
ssn.0254-6450.2020.02.003.

17. Faure E, Poissy J, Goffard A, Fournier C, Kipnis E, Titecat
M, Bortolotti P, Martinez L, Dubucquoi S, Dessein R, Gosset P,
Mathieu D, Guery B. Distinct immune response in two MERS-
CoV-infected patients: can we go from bench to bedside? PLoS
One. 2014;9(2):e88716. doi: 10.1371/journal.pone.0088716.
18. Fonarow GC, Abraham WT, Albert NM, Stough WG, Gheo-
rghiade M, Greenberg BH, O’Connor CM, Sun JL, Yancy CW,
Young JB; OPTIMIZE-HF Investigators and Coordinators. In-
fluence of beta-blocker continuation or withdrawal on outcomes
in patients hospitalized with heart failure: findings from the
OPTIMIZE-HF program. J Am Coll Cardiol. 2008;52(3):190-9.
doi: 10.1016/j.jacc.2008.03.048.

19. Grillet F, Behr J, Calame P, Aubry S, Delabrousse E. Acute
Pulmonary Embolism Associated with COVID-19 Pneumo-
nia Detected with Pulmonary CT Angiography. Radiology.
2020;296(3):E186-E188. doi: 10.1148/radiol.2020201544.

20. Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, Liu
L, Shan H, Lei CL, Hui DSC, Du B, Li LJ, Zeng G, Yuen KY,
Chen RC, Tang CL, Wang T, Chen PY, Xiang J, Li SY, Wang
JL, Liang ZJ, Peng YX, Wei L, Liu Y, Hu YH, Peng P, Wang
IM, Liu JY, Chen Z, Li G, Zheng ZJ, Qiu SQ, Luo J, Ye CJ,
Zhu SY, Zhong NS, China Medical Treatment Expert Group for
Covid-19. Clinical Characteristics of Coronavirus Disease 2019
in China. N Engl J Med. 2020;382(18):1708-1720. doi: 10.1056/
NEJMo0a2002032.

21. Guzik TJ, Mohiddin SA, Dimarco A, Patel V, Savvatis
K, Marelli-Berg FM, Madhur MS, Tomaszewski M, Maffia
P, D’Acquisto F, Nicklin SA, Marian AJ, Nosalski R, Mur-
ray EC, Guzik B, Berry C, Touyz RM, Kreutz R, Wang DW,
Bhella D, Sagliocco O, Crea F, Thomson EC, Mclnnes IB. CO-
VID-19 and the cardiovascular system: implications for risk
assessment, diagnosis, and treatment options. Cardiovasc Res.
2020;116(10):1666-1687. doi: 10.1093/cvr/cvaal06.

22. Heriansyah T, Nur Chomsy I, Febrianda L, Farahiya Hadi
T, Andri Wihastuti T. The Potential Benefit of Beta-Blockers
for the Management of COVID-19 Protocol Therapy-Induced
QT Prolongation: A Literature Review. Scientia Pharmaceutica.

© GMN

2020; 88(4):55. doi: 10.3390/scipharm88040055.

23. Hoffmann M, Kleine-Weber H, Schroeder S, Kriiger N, Her-
rler T, Erichsen S, Schiergens TS, Herrler G, Wu NH, Nitsche A,
Miiller MA, Drosten C, P6hlmann S. SARS-CoV-2 Cell Entry
Depends on ACE2 and TMPRSS2 and Is Blocked by a Clini-
cally Proven Protease Inhibitor. Cell. 2020;181(2):271-280.e8.
doi: 10.1016/.cell.2020.02.052.

24. Hoppener MR, Kraaijenhagen RA, Hutten BA, Biiller
HR, Peters RJ, Levi M. Beta-receptor blockade decreases el-
evated plasma levels of factor VIII:C in patients with deep
vein thrombosis. J Thromb Haemost. 2004;2(8):1316-20. doi:
10.1111/.1538-7836.2004.00851.x.

25. Huang HW, Fang XX, Wang XQ, Peng YP, Qiu YH.
Regulation of differentiation and function of helper T cells
by lymphocyte-derived catecholamines via ou- and fe-
adrenoceptors. Neuroimmunomodulation. 2015;22(3):138-51.
doi: 10.1159/000360579.

26. Huang HW, Tang JL, Han XH, Peng YP, Qiu YH. Lym-
phocyte-derived catecholamines induce a shift of Th1/Th2
balance toward Th2 polarization. Neuroimmunomodulation.
2013;20(1):1-8. doi: 10.1159/000343099.

27. Hwang S, Maloney NS, Bruinsma MW, Goel G, Duan E,
Zhang L, Shrestha B, Diamond MS, Dani A, Sosnovtsev SV,
Green KY, Lopez-Otin C, Xavier RJ, Thackray LB, Virgin HW.
Nondegradative role of Atg5-Atg12/ Atgl 6L 1 autophagy protein
complex in antiviral activity of interferon gamma. Cell Host Mi-
crobe. 2012;11(4):397-409. doi: 10.1016/j.chom.2012.03.002.
28. Jamali HK, Waqar F, Gerson MC. Cardiac autonomic in-
nervation. J Nucl Cardiol. 2017;24(5):1558-70. doi: 10.1007/
s12350-016-0725-7.

29. Jondeau G, Neuder Y, Eicher JC, Jourdain P, Fauveau E,
Galinier M, Jegou A, Bauer F, Trochu JN, Bouzamondo A,
Tanguy ML, Lechat P; B-CONVINCED Investigators. B-
CONVINCED: Beta-blocker CONtinuation Vs. INterruption
in patients with Congestive heart failure hospitalizED for a de-
compensation episode. Eur Heart J. 2009;30(18):2186-92. doi:
10.1093/eurheartj/chp323.

30. Kaplan R, Robinson CA, Scavulli JF, Vaughan JH. Propran-
olol and the treatment of rheumatoid arthritis. Arthritis Rheum.
1980 Feb;23(2):253-5. doi: 10.1002/art.1780230220.

31. Khalili A, Hassan ZM, Shahabi S, Pourfathollah AA, Ostad
SN, Noori S, Mahdavi M, Haybar H, Langroudi L. Long acting
propranolol and HSP-70 rich tumor lysate reduce tumor growth
and enhance immune response against fibrosarcoma in Balb/c
mice. Iran J Immunol. 2013;10(2):70-82.

32. Laitinen PJ, Brown KM, Piippo K, Swan H, Devaney JM,
Brahmbhatt B, Donarum EA, Marino M, Tiso N, Viitasalo M,
Toivonen L, Stephan DA, Kontula K. Mutations of the car-
diac ryanodine receptor (RyR2) gene in familial polymorphic
ventricular tachycardia. Circulation. 2001;103(4):485-90. doi:
10.1161/01.cir.103.4.485.

33. Lavine JA, Farnoodian M, Wang S, Darjatmoko SR,
Wright LS, Gamm DM, Ip MS, Sorenson CM, Sheibani N. 2-
Adrenergic Receptor Antagonism Attenuates CNV Through In-
hibition of VEGF and IL-6 Expression. Invest Ophthalmol Vis
Sci. 2017;58(1):299-308. doi: 10.1167/iovs.16-20204.

34. Liu K, Fang YY, Deng Y, Liu W, Wang MF, Ma JP, Xiao W,
Wang YN, Zhong MH, Li CH, Li GC, Liu HG. Clinical charac-
teristics of novel coronavirus cases in tertiary hospitals in Hu-
bei Province. Chin Med J (Engl). 2020 5;133(9):1025-31. doi:
10.1097/CM9.0000000000000744.

35. Madden KS, Szpunar MJ, Brown EB. B-Adrenergic recep-
tors (B-AR) regulate VEGF and IL-6 production by divergent

131



pathways in high B-AR-expressing breast cancer cell lines.
Breast Cancer Res Treat. 2011;130(3):747-58. doi: 10.1007/
s10549-011-1348-y.

36. Manni M, Granstein RD, Maestroni G. 2-Adrenergic ago-
nists bias TLR-2 and NOD2 activated dendritic cells towards
inducing an IL-17 immune response. Cytokine. 2011;55(3):380-
6. doi: 10.1016/j.cyt0.2011.05.013.

37. Mosaddeghi P, Negahdaripour M, Dehghani Z, Farahmand-
nejad M, Moghadami M, Nezafat N, Masoompour SM. Thera-
peutic approaches for COVID-19 based on the dynamics of
interferon-mediated immune responses. Preprints. 2020. doi:
10.20944/preprints202003.0206.v1.

38. Myles RC, Wang L, Kang C, Bers DM, Ripplinger CM. Lo-
cal B-adrenergic stimulation overcomes source-sink mismatch
to generate focal arrhythmia. Circ Res. 2012;110(11):1454-64.
doi: 10.1161/CIRCRESAHA.111.262345.

39. Nielsen AO, Pedersen L, Sode BF, Dahl M. B-Blocker Ther-
apy and Risk of Chronic Obstructive Pulmonary Disease - A
Danish Nationwide Study of 1-3 Million Individuals. EClini-
calMedicine. 2019;7:21-26. doi: 10.1016/j.eclinm.2019.01.004.
40. Noveanu M, Breidthardt T, Reichlin T, Gayat E, Potocki
M, Pargger H, Heise A, Meissner J, Twerenbold R, Muravits-
kaya N, Mebazaa A, Mueller C. Effect of oral B-blocker on
short and long-term mortality in patients with acute respira-
tory failure: results from the BASEL-II-ICU study. Crit Care.
2010;14(6):R198. doi: 10.1186/cc9317.

41. Orso F, Baldasseroni S, Fabbri G, Gonzini L, Lucci D,
D’Ambrosi C, Gobbi M, Lecchi G, Randazzo S, Masotti G,
Tavazzi L, Maggioni AP; Italian Survey on Acute Heart Failure
Investigators. Role of beta-blockers in patients admitted for wors-
ening heart failure in a real world setting: data from the Italian
Survey on Acute Heart Failure. Eur J Heart Fail. 2009;11(1):77-
84. doi: 10.1093/eurjhf/hfn008. PMID: 19147460.

42. Poissy J, Goutay J, Caplan M, Parmentier E, Duburcq T,
Lassalle F, Jeanpierre E, Rauch A, Labreuche J, Susen S; Lille
ICU Haemostasis COVID-19 Group. Pulmonary Embolism in
Patients With COVID-19: Awareness of an Increased Preva-
lence. Circulation. 2020;142(2):184-186. doi: 10.1161/CIRCU-
LATIONAHA.120.047430.

43. Psaty BM, Koepsell TD, Wagner EH, LoGerfo JP, Inui
TS. The relative risk of incident coronary heart disease asso-
ciated with recently stopping the use of beta-blockers. JAMA.
1990;263(12):1653-7.

44. Rassler B. Contribution of a - and B -Adrenergic Mecha-
nisms to the Development of Pulmonary Edema. Scientifica
(Cairo). 2012;2012:829504. doi: 10.6064/2012/829504.

45. Ruan S. Likelihood of survival of coronavirus disease 2019.
Lancet Infect Dis. 2020;20(6):630-631. doi: 10.1016/S1473-
3099(20)30257-7.

46. Shi S, Qin M, Shen B, Cai Y, Liu T, Yang F, Gong W, Liu
X, Liang J, Zhao Q, Huang H, Yang B, Huang C. Association
of Cardiac Injury With Mortality in Hospitalized Patients With
COVID-19 in Wuhan, China. JAMA Cardiol. 2020;5(7):802-
810. doi: 10.1001/jamacardio.2020.0950.

47. Shi Y, Wang Y, Shao C, Huang J, Gan J, Huang X, Bucci
E, Piacentini M, Ippolito G, Melino G. COVID-19 infection:
the perspectives on immune responses. Cell Death Differ. 2020
May;27(5):1451-1454. doi: 10.1038/s41418-020-0530-3.

48. Shi Yu, Yu X, Zhao H, et al. Host susceptibility to severe CO-
VID-19 and establishment of a host risk score: findings of 487
cases outside Wuhan. Crit Care. 2020;24(1):108. doi: 10.1186/
s13054-020-2833-7.

49. Sonnenfeld G, Cunnick JE, Armfield AV, Wood PG, Rabin

132

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

BS. Stress-induced alterations in interferon production and class
IT histocompatibility antigen expression. Brain Behav Immun.
1992;6(2):170-8. doi: 10.1016/0889-1591(92)90016-h.

50. Steinberg C, Padfield GJ, Al-Sabeq B, Adler A, Yeung-Lai-
Wah JA, Kerr CR, Deyell MW, Andrade JG, Bennett MT, Yee
R, Klein GJ, Green M, Laksman ZW, Krahn AD, Chakrabarti
S. Experience with bisoprolol in long-QT1 and long-QT2 syn-
drome. J Interv Card Electrophysiol. 2016;47(2):163-70. doi:
10.1007/s10840-016-0161-2.

51. Swanson KV, Deng M, Ting JP. The NLRP3 inflammasome:
molecular activation and regulation to therapeutics. Nat Rev Im-
munol. 2019;19(8):477-89. doi: 10.1038/s41577-019-0165-0.
52. Tang N, Bai H, Chen X, Gong J, Li D, Sun Z. Anticoagu-
lant treatment is associated with decreased mortality in severe
coronavirus disease 2019 patients with coagulopathy. J Thromb
Haemost. 2020;18(5):1094-9. doi: 10.1111/jth.14817.

53. Vasanthakumar N. Beta-Adrenergic Blockers as a Po-
tential Treatment for COVID-19 Patients. Bioessays.
2020;42(11):¢2000094. doi:10.1002/bies.202000094

54.  Vasanthakumar N. Can beta-adrenergic blockers be
used in the treatment of COVID-19? Med Hypotheses.
2020;142:109809. doi: 10.1016/j.mehy.2020.109809.

55. Vincent JL, Lignian H, Gillet JB, Berre J, Contu E. Increase
in PaO2 following intravenous administration of propranolol
in acutely hypoxemic patients. Chest. 1985;88(4):558-62. doi:
10.1378/chest.88.4.558.

56. Wang C, Xie J, Zhao L, Fei X, Zhang H, Tan Y, Nie X, Zhou
L, Liu Z, Ren Y, Yuan L, Zhang Y, Zhang J, Liang L, Chen X,
Liu X, Wang P, Han X, Weng X, Chen Y, Yu T, Zhang X, Cai
J, Chen R, Shi ZL, Bian XW. Alveolar macrophage dysfunc-
tion and cytokine storm in the pathogenesis of two severe COV-
ID-19 patients. EBioMedicine. 2020;57:102833. doi: 10.1016/j.
ebiom.2020.102833.

57. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, Wang B, Xiang
H, Cheng Z, Xiong Y, Zhao Y, Li Y, Wang X, Peng Z. Clinical
Characteristics of 138 Hospitalized Patients with 2019 Novel
Coronavirus-Infected Pneumonia in Wuhan, China. JAMA.
2020;323(11):1061-1069. doi: 10.1001/jama.2020.1585.

58. Wong WT, Li LH, Rao YK, Yang SP, Cheng SM, Lin WY,
Cheng CC, Chen A, Hua KF. Repositioning of the -Blocker
Carvedilol as a Novel Autophagy Inducer That Inhibits the
NLRP3 Inflammasome. Front Immunol. 2018;9:1920. doi:
10.3389/fimmu.2018.01920.

59. Wu D, Yang XO. TH17 responses in cytokine storm of CO-
VID-19: An emerging target of JAK2 inhibitor Fedratinib. J
Microbiol Immunol Infect. 2020;53(3):368-370. doi: 10.1016/j.
jmii.2020.03.005.

60. Wu L, TaiY, Hu S, Zhang M, Wang R, Zhou W, Tao J, Han Y,
Wang Q, Wei W. Bidirectional Role of 32-Adrenergic Receptor
in Autoimmune Diseases. Front Pharmacol. 2018;9:1313. doi:
10.3389/fphar.2018.01313.

61. Xie W, Xie H, Liu F, Li W, Dan J, Mei Y, Dan L, Xiao X, Li
J, Chen X. Propranolol induces apoptosis of human umbilical
vein endothelial cells through downregulation of CD147. Br J
Dermatol. 2013;168(4):739-48. doi: 10.1111/bjd.12193.

62. Zhang H, Penninger JM, Li Y, Zhong N, Slutsky AS. An-
giotensin-converting enzyme 2 (ACE2) as a SARS-CoV-2 re-
ceptor: molecular mechanisms and potential therapeutic target.
Intensive Care Med. 2020;46(4):586-590. doi: 10.1007/s00134-
020-05985-9.

63. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, Xiang J, Wang Y,
Song B, Gu X, Guan L, Wei Y, Li H, Wu X, Xu J, Tu S, Zhang Y,
Chen H, Cao B. Clinical course and risk factors for mortality of



GEORGIAN MEDICAL NEWS
No 11 (320) 2021

adult inpatients with COVID-19 in Wuhan, China: a retrospec-
tive cohort study. Lancet. 2020;395(10229):1054-1062. doi:
10.1016/S0140-6736(20)30566-3.

64. Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, Zhao X,
Huang B, Shi W, Lu R, Niu P, Zhan F, Ma X, Wang D, Xu W, Wu
G, Gao GF, Tan W; China Novel Coronavirus Investigating and
Research Team. A Novel Coronavirus from Patients with Pneu-
monia in China, 2019. N Engl ] Med. 2020;382(8):727-733. doi:
10.1056/NEJM0a2001017.

65.ZhuZ, Cai T, Fan L, Lou K, Hua X, Huang Z, Gao G. Clinical
value of immune-inflammatory parameters to assess the severity
of coronavirus disease 2019. Int J Infect Dis. 2020;95:332-339.
doi: 10.1016/j.ijid.2020.04.041.

66. Zumla A, Chan JF, Azhar EI, Hui DS, Yuen KY. Coronavi-
ruses - drug discovery and therapeutic options. Nat Rev Drug
Discov. 2016;15(5):327-47. doi: 10.1038/nrd.2015.37.

SUMMARY

CURRENT ISSUES OF BETA-BLOCKERS USE IN THE
MANAGEMENT OF COVID-19 (REVIEW)

Udovychenko M., Rudyk I.

National Institute of Therapy of L. Maloy National Academy of
Medical Sciences of Ukraine, Kharkiv, Ukraine

Over the past two decades, the world has witnessed severe
acute respiratory syndrome CoV (SARS-CoV), an underlying
serious diseases, with a high rate of mortality in patients with
comorbidities. Taking into account the clinical features of pul-
monary edema, septic shock, deep vein thrombosis and pulmo-
nary embolism, it seems that the severe course of COVID-19
can manifest itself in the body as a sympathetic storm and, pos-
sibly, can underlie many of the pathological processes that oc-
cur with COVID-19. It is the regulation of the RAAS by the
adrenergic system may be crucially important in the course of
COVID-19. This article outlines the benefits of beta blockers
use in patients with COVID-19 based on the results of recent
clinical and epidemiological studies. It has been shown that
treatment with beta-blockers in this group of patients can po-
tentially prevent the development of the disease at the earliest
stages, reducing morbidity and mortality, preventing or reducing
the development of pulmonary embolism, acute respiratory dis-
tress syndrome, pulmonary edema and complications of septic
shock, fatal rhythm disturbances, etc. Of course, the final con-
clusions are somewhat premature and further research is needed
to assess the positive effects of various beta-blockers use in the
treatment of COVID-19.

Keywords: beta blockers, cardiovascular disease, COVID-19.
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OLHEHKA D9®PEKTUBHOCTU NIPUMEHEHUS BETA-
BJIOKATOPOB ITPH COVID-19 (OB30P)

YnoBuuenko M.M., Pynsik 10.C.

Hayuonanvroui uncmumym mepanuu um. J1.T. Manoi Hayuonans-
HOU akademuu MeOUyUHCKUXx Hayk Ykpaunel, Xapvkos, Ykpaura

B crarbe, Ha OCHOBaHHUHM PE3YNIBTATOB MOCIEAHUX KIIMHHYE-
CKHMX M DIUJICMHOJOTHYECKHX HCCICI0BAHUM, N3JIOKEHBI Ipe-
UMYIIIECTBA HMCIOJIB30BaHMs OeTa-0I0KaTOpoB y MAIUEHTOB C
COVID-19. [lokazaHo, 4To neyeHne O6eTa-aapeHo0I0KaTOpaMi
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JIOKHEHUH CENTHYECKOrO 10K, (aTabHBIX HAPYIICHUH PUT-
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JICHHBIX Ha OLICHKY MOJIOKHTEIBHBIX 3(QPEKTOB OT IPUMCHEHUS
pa3nmuuHBIX Oeta-0mokaTopos mpu sedernn COVID-19.
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PREVALENCE OF ASYMPTOMTIC VENTRICULAR PREEXCITATION AMONG GEORGIAN ATHLETES

2Pachuashvili T., “?Maskhulia L., "*Chutkerashvili T., "?Akhalkatsi V., Didebeli N.

Thilisi State Medical University, 'Clinical Center of Sports Medicine and Rehabilitation; Physical Medicine Department;
Ltd “Clinic Rustavi”, Rustavi, Georgia

Ventricular Pre-excitation (Wolff-Parkinson-White syndrome
(WPW)) occurs when antegrade conduction from the Atria to
the Ventricles takes place preferentially via a congenital acces-
sary pathway (AP) and bypasses the AV node [4]. Diagnosis of
WPW is confirmed by characteristic ECG changes, which in-
clude a delta wave, short PR interval, and widened QRS com-
plex. Ventricular pre-excitation may be associated with atrio-
ventricular re-entrant tachycardia (AVRT) which is usually
benign. AP also serves as substrate for Malignant Ventricular
Arrythmias (MVA) when coexisting with atrial fibrillation
(AF) [13] and may be responsible for sudden cardiac death
(SCD) in certain environmental conditions which alter the
physiology of the AP (electrolytes, temperature, pH). Ath-
letic activity accentuates the risk of pre-excitation related
SCD [15]. Exercise-related adrenergic activation accelerates
AV nodal conduction in both directions, increasing vulner-
ability to AVRT and the rate of the tachycardia induced. It
may therefore increase the risk of a regular tachycardia dis-
organizing to AF and precipitating Ventricular Fibrillation
(VF). AP presents in 1 in 300 young athletic and non-athletic
individuals [12]. They are often asymptomatic and poten-
tially lethal arrhythmias can be the first manifestation of the
condition, and they have also been reported in patients with
intermittent preexcitation and properties of the AP believed
to be benign [5,6,10,11]. In the long-term registry of SCD
among young athletes in the USA, WPW was found to be
responsible for about 2% of deaths due to cardiovascular rea-
sons [17] but this is likely to be an underestimate due to lack
of ECG screening [14]. Diagnosing WPW as a cause of SCD
is difficult; autopsy examination of the heart cannot reliably
identify the existence of AP due to challenges in making a
postmortem diagnosis [1,7,9]. Younger age, shorter refrac-
tory period of the AP, and multiple APs have been identi-
fied as risk factors for arrhythmias. Furthermore, it has been
shown that ablation of the AP in these patients may prevent
arrhythmic events. Therefore, it may be lifesaving to identify
athletes with preexcitation electrocardiogram (ECG). It is not
known whether the prevalence of preexcitation is changing
over time and recent data about prevalence of preexcitation
in the ECG of the athletic population are scarce.
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Therefore, the aim of the study was to analyze the prev-
alence of asymptomatic ventricular preexcitation pattern
(VPP) among young athletes when the screening protocol
includes both resting and exercise ECGs, and to determine
the role of stress ESG testing in the detection of VPP among
asymptomatic athletes.

Material and methods: We conducted a cross-sectional
retrospective study of 15.187 young Georgian athletes from
age 12 to 25, who underwent cardiac preparticipation screen-
ing at the TSMU Clinical Center of Sports Medicine and
Rehabilitation from September 2010 to September 2019.
Of these 15.187 people, we analyzed the medical records of
those athletes who had abnormalities during screening and
were referred for further evaluation to an electrophysiologist.
Arrhythmia specialist requested for athletes with screening
abnormalities was in line with ESC and AHA/ACC guide-
lines. Initial cardiac screening included a health question-
naire, physical examination, anthropometric measurements,
12-lead resting ECG (CARDIETTE, Italy), an ECG recorded
during the PWC170 submaximal cycle test (MONARK 928,
Sweden), and transthoracic echocardiography (MEDISON
SonoAce Pico, South Korea). The main goal of our study was
to identify asymptomatic athletes with VPP on resting and/
or exercise ECGs (athletes with manifested WPW were ex-
cluded from our study). All ECGs were manually checked
by a physician. Pre-excited 12-lead ECGs were analyzed
during sinus rhythm. The delta wave and QRS polarity were
assessed in all 12 ECG leads. Collected data underwent quali-
tative (questionnaire and medical history) and further quanti-
tative statistical analyses.

Results and discussion. Among these 15.187 athletes, as-
ymptomatic VPP has been found in 25 (0.16%) male athletes
(none of them had structural heart or genetic abnormalities).
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Fig. 1. Panel A represents a resting ECG of a asymptomatic 15 y.o. male soccer and ECG during exercise testing (Panel B),
showing an intermittent delta wave (red arrow) with marked horizontal/dowmsloping ST segment depressions in inferolateral leads
(red arrows). Loss of the delta wave is accompanied by complete normalization of the ST segments (black arrows)
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Fig. 2. Stress ECG (Panel B) of a 17-year-old male athlete with asymptomatic VPP at baseline (Panel 4) shows conversion
of persistent VPP to non-persistent (red and black arrows) and then resolution (black arrows) at a Heart Rate (HR) of 138 bpm

Mean age was 16+1.2 years. ECG Mean QRS duration was
124+15 ms. Length of the delta wave was around 40 ms and
the mean heart rate was 70+17 beats per minute (bpm). These
25 (0,16%) athletes with asymptomatic VPP (permanent or in-
termittent) were redistributed according to the clinical criteria
into 3 groups: Group 1 included athletes whose ECG signs of
VPP were absent at rest (Fig. 1, Panel A), but appeared during
exercise (Panel B). Group 2 included athletes whose ECG signs
of VPP were at rest but completely disappeared during exercise
at low Heart Rate (HR). Group 3 included athletes whose ECG
signs of VPP were both at rest and during exercise (Fig. 2). From
these 25 asymptomatic athletes 9 (36%) manifested preexcita-
tion during exercise (Groupl) (Diagram).

. (.12) .

Diagram. Distribution of 25 asymptomatic cases of VPP into
3 groups (abs. and %)

™ 1st Group
® 2nd Group
3rd Group

16 (64%) patients had preexcitation during rest: complete nor-
malization of the QRS complex at low HR occurred in 4 (16%)
patients (Group 2); exercise produced no change in preexcitation
in 7 or partial normalization (Figure 2B) of the QRS complex in
5 (total 12 (48%) - Group 3). All 25 patients at peak exercise
demonstrated more than 1 mm flat or down sloping S-T seg-

© GMN

ment depression. Exercise testing in patients with preexcitation
sometimes produces partial or complete normalization of the
QRS complex due to enhanced A-V nodal conduction or rate-
dependent block of the AP. False positive S-T segment changes
always present in patients manifesting preexcitation during ex-
ercise testing (Fig. 1 B).

Therefore, we analyzed rest and exercise ECGs of athletes
referred to an arrhythmia specialist and identified 25 athletes
among them with asymptomatic VP and found the prevalence
of ventricular preexcitation in young male athletes to be 1.6 per
1000 (0.16%). Prevalence data vary between different studies
and in different time periods during life. Sano et al. studied the
occurrence of ventricular preexcitation in Japanese schoolchil-
dren aged 6-16 years and found a prevalence of 0.11%. Sorbo
et al. reported a prevalence of 0.15% in a population of 116,542
18-year-old young males in Italy. In the study of De Bacquer
et al., the prevalence of the WPW syndrome was 0.11% in
men, varying from 0.06% in the study group aged 25-34 years
to 0.31% in the group aged 65-74 years [3]. There are several
reasons why prevalence data may vary between different stud-
ies and in different time periods during life. It is also known
that the preexcitation may disappear during lifetime; in the
study of Santinelli et al. 27% of patients had spontaneous
disappearance of the delta wave during the follow up [16].
One reason is fibrosis in the AP leading to an impaired con-
duction observed in life. Further, there are variations in the
autonomic nervous system during lifetime. On the opposite,
fibrosis of the AV-node may increase the degree of preexcita-
tion and therefore partially explain the findings of the study
of de Bacquer [3] with a higher prevalence of preexcitation
in the oldest study group. Prevalence also can be affected by
the screening protocol. In our study, the screening protocol
included a stress ECG testing, which improves the diagnostic
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accuracy of a VPP (in our study 9 athletes demonstrated the
ECG features of VPP only during catecholamine challenge).
Thus, exercise ECG testing has a useful role in detecting in-
termittent preexcitation if intermittent preexcitation is not
observed on a resting ECG (Fig. 1).

On the other hand an abrupt loss of preexcitation at relatively
low heart rates during an exercise stress test which was observed
in 4 athletes is a highly reliable noninvasive marker of non-rapid
AP and a low risk for SCD. According to the 2015 AHA/ACC
recommendations “in athletes with asymptomatic preexcitation,
it is reasonable to attempt risk stratification with stress testing
to determine whether the preexcitation abruptly terminates at
low heart rates. If low risk is unclear, it is reasonable to recom-
mend invasive electrophysiological evaluation, with ablation of
the bypass tract if it is deemed high risk for SCD because of
a refractory period <250 ms” [18]. Importantly, the guidelines
establish EPS as the first-line tool for risk stratification in all
individuals with pre-excitation, irrespective of symptoms, class
I recommendation for competitive athletes and Ila recommenda-
tion for all others [2].

Conclusion. Cardiac screening in the young and athletic co-
hort may uncover pre-excitation. Evidence of an accessory path-
way is significant even if the individual is asymptomatic at the
time. The condition is potentially lethal if unrecognized but is
amenable to a safe and permanent cure once diagnosed. In our
study the prevalence of preexcitation in young male athletes was
1.6 (0.16%). This is comparable with previous findings in ath-
letes. Exercise testing can unmask intermittent ventricular pre-
excitation in asymptomatic athletes and can be effectively used
to stratify risk in asymptomatic athletes with VPP.
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SUMMARY

PREVALENCE OF ASYMPTOMTIC VENTRICULAR
PREEXCITATION AMONG GEORGIAN ATHLETES

2Pachuashvili T., "*Maskhulia L., "*Chutkerashvili T.,
12AKkhalkatsi V., *Didebeli N.

Thilisi State Medical University, 'Clinical Center of Sports Med-
icine and Rehabilitation; *Physical Medicine Department; *Ltd
“Clinic Rustavi”, Rustavi, Georgia

The aim of the study was to analyze the prevalence of asymp-
tomatic VPP among young athletes when the screening protocol
includes both resting and exercise ECG and determine the role
of stress ESG testing in the detection of VPP among asymptom-
atic athletes. We conducted a cross-sectional retrospective study
of 15.187 young Georgian athletes from 12 to 25 who underwent
cardiac preparticipation screening at the TSMU Clinical Center
of Sports Medicine and Rehabilitation from 2010 to 2019. From
these 15187 subjects we analyzed rest and exercise ECGs of ath-
letes referred to an electrophysiologist and identified 25 athletes
among them with asymptomatic VPP. All ECGs (rest and exer-
cise) with a diagnosis of asymptomatic VPP were included in
the present study (athletes with manifested WPW were excluded
from our study). Among these 15.187 athletes, VPP has been
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found in 25 (0.16%) male athletes (none of them had structural
heart or genetic abnormalities). Mean age was 16 + 1.2 years.
From these 25 asymptomatic athletes 9 (36%) manifested pre-
excitation during exercise (Groupl). 16 (64%) patients had pre-
excitation during rest: complete normalization of the QRS com-
plex occured in 4 (16%) patients (Group 2); exercise produced
no change in preexcitation in 7 or partial normalization of the
QRS complex in 5 (total 12 (48%) - Group 3). The prevalence
for asymptomatic VPP is 0.16% (1.6 per 1000 young athletes).
Cardiac screening in the young athletic cohort may uncover pre-
excitation. Evidence of an AP is significant even if the individual
is asymptomatic at the time. The condition is potentially lethal if
unrecognized but is amenable to a safe and permanent cure once
diagnosed. Exercise testing can unmask intermittent ventricular
preexcitation in asymptomatic athletes and can be effectively
used to stratify risk in asymptomatic athletes with VPP.
Keywords: Wolff-Parkinson-White, pre-excitation, risk strat-
ification, athletic participation, sudden cardiac death, athlete.
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Tounuckuii  20cyoapcmeenHblil.  MEOUYUHCKULL  YHUBEpCUmen,
'Knunuueckutl yenmp cnopmueHot MeOuyunsl u peabunuma-
yuu, *0enapmamenm Qusuveckou meduyunvl, *“Kmunuxa Py-
cmasu*, Pycmasu, I'py3us

Lenpro uccnenoBanus sIBUJICS aHAIU3 PaclpOCTPAHEHHOCTH
0ECCHMIITOMHOTO MPEIBO30YKICHHS HKEIYIOUKOB Y MOJOBIX
CIIOPTCMEHOB, KOTJ1a MPOTOKOJ ckpuHKHTra BKuitoyaet DKI B mo-
KO€ M BO BpeMs Harpys3kH, U OIpEIesICHUE PO CTPECC-TeCTa
B JIMAarHOCTHUKE MPEIBO30YKICHHS KEITYI0YKOB y OECCHMIITOM-
HBIX CIIOPTCMEHOB.

B xozme peTpocneKkTUBHOIO MCCIeI0BaHUs NPOaHAIU3UPOBa-
HBI pe3ynbTarhl o0cienoBanus 15187 rpy3UHCKUX CIIOPTCMEHOB
B Bo3pacte oT 12 10 25 jer, npouenmx KapauoJoruuecKui
CKpuHUHT B KIIMHUYECKOM LEHTpPE CIIOPTUBHOW MEIHIUHBI U
peabmwmrauuy TOMINCCKOTO TOCyIapCTBEHHOIO MEIUIIMHCKOIO
ynuBepcutera ¢ centsiopst 2010 . mo centsiops 2019 . Crop-
TCMEHBI ¢ MaHU(ECTUPOBaHHBIM cuHIpoMoM Bonbda-TTapkun-
CcOHa-YaiiTa ObulM HCKIIIOUEHBI M3 HccienoBaHus. deHoMmeH
npenBo30yxaenus xenynouko (PITK) BeisBien y 25 (0,16%)
CHOPTCMEHOB-MYXYHMH B Bo3pacTte 16+1,2 roga, HU y OIHOrO
U3 HUX CTPYKTYPHBIX CEpAEYHBIX WJIM IFE€HETHMYECKHX IaToJo-
ruil He BbIsIBICHO. U3 25 0ecCHMMNTOMHBIX CHOPTCMEHOB y 9
(36%) OIDK BbIsABICH TOJIBKO BO BpeMs CTpecc-TecTa (rpymnmna
1). [Monnoe ucuesnorenune GIDK u HOpMmanu3anus KOMIUIEKCa
QRS ormeuens! y 4 (16%) nauuenros (rpynna 2). ¥ 12 (48%)
cnopreMeHoB (rpynmna 3) umenucs OKI' npusnaku OIDK u B
[IOKOE ¥ BO BpPeMsl Harpy3Kku, U3 HUX (HU3HYecKas Harpys3ka He
okasbiBasia BisiHUS Ha Hannuue OIDK y 7 cnopTcMeHOB U BbI3bI-
BaJIa YaCTUYHYIO0 HopMaiu3auuio koMmiuiekca QRS y 5. Pacnpo-
CTPaHEHHOCTh OECCHMIITOMHOTO IPEABO30YKACHHUS JKEeTya0U-
KOB CpeJii FOHBIX criopTcMeHoB cocTtaBuiaa 1,6 (0.16%) na 1000
obcnenoBannbiX. Beisieaenne DKIT mpusnakor PITK umeer
OoJIbIIIOE 3HAYCHHE, JAXKE SCIIH B JJaHHBI MOMEHT y CIIOpPTCMe-
Ha HET KIMHUYECKUX NposBieHuil. COCTOsIHUE MOTEHIMAIbHO
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CMEpTENbHO, €CIIM HE PACcIIO3HAHO, OHAKO MOJ1aeTcs Ge3omac-
HOMY M3JICYCHHIO MOCJIe IOCTAHOBKH JIMarHo3a U cTpatuduka-
MK prcka BHe3arHou cepaeunoii cmeptu (BCC). Brutouenune
TecTa ¢ (pU3NUSCKON HArpy3KOH I03BOJISET, C OAHON CTOPOHBI,
BBIIBUTH OECCUMIITOMHBIX CIIOPTCMEHOB, y KoTophix DKI' npu-
3HAKU MHTEPMUTTHPYIOILETr0 NPEXIeBPEMEHHOT0 BO30YKICHUA
XKEJTYJOUYKOB IPOSBUIIUCH TOJIBKO BO BpeMs cTpecc IKI tecra, ¢
JPYroii CTOPOHBI, OH MOXKET OBITh UCIIOJIb30BaH B KAUECTBE He-
MHBa3MBHOTO Metoza crparuduxanuy pucka BCC.

A9boydy

ob0d3GMAYH0 oM 3gkms 3Mg9aboBo300l dogmgemgds
Joomggen L3m@ELdgbgddo

2m.ggohgsdgoamo, Pan dolbygaos, Po.hygd gg@sdgomo,
g sboa 3530, °6.000gdgemo

0oo@olol  Labgedfogm  Lsdgoozobm  9bogg@lodg@o,
B3m@F o 3903060l s Mgedomo@siools jarobogyg®o
G963®0; 2gobogy@o  dgoozobol  ©g3s@ESdghbdo; a3l
»300603> Lmago”, dglmago, bodo@mggaom

IGO0 godRogmo  boggeomo  (gbg)  Fgodegds
0gml  sbod3GmIg@ow Jodwobs®yg 3o@gakoms 3M99ab-
0®o300L  30Mggmo  mobogy@o  asdmgmobgds. sbogn-
3ob@Ows  sbisgo, doddmdomo  Uglo, ©ods@gdomo  gsd-
B0 2bs, IBogamdomo gad@s®o gbol s@lgdbmds ©s
L3m@@gmo  5JBHogmds omgangds glg-b Golg-goJdm-
@50, 30M39dkms  sbod3@mIgao 3Mmggabodocol dJmby
L3m®ELdgbgool AMY@ds gge ©0sabmlLE0gsd Tglo-
danms  g3b-0l 3Mg396300L YgyTyml bgaro. gsbenglo
3mbo399900  L3m®ALIgboms  3mIPeoiz0sdo  3o@ 3 gkms
sb0d3BMIPA0 3099 boBo300l AogMmEgegdols dgbsbgd
aFod0s. LgMmobobyol 3OmMEMmal Jgbsdams aogemgbs
3Jmbrgl Jgdmbgggoms godmgagbsbyg ©s, dglsdsdobsw,
393560 96 Md>by.

33930l dobobl  Fomdmowygbos  sboggsb@ws
3@ ELdgbgodo 3odygnkms obod3@mdyg@o 3Mggabo@e-
300l 25303980 9d0L gxnolgds LgoMmoboyol olgmo 3@ M-
BMZm@om, Gmdgmoi dmoEegh Gmamai dmbiggbgdol,
obggg, LA®gLL g3a-b, o wosBgoMmzgols LEMIL BHabEob
Aoeols goblobwgds 3o@gykms sLodddmIygdo 3G gga-
bo@oE0ol aodmgangbsdo.

YgbTogmognos 15187  L3ma@GLIgbms agydogdo  bo-
d90030b6m Yg3m§dgdol gwgagdo, Mg gdoi BosBo®s
oLyl L3m@Fgmo dgooiobol s @gsdogo@siool
3e0boggdo  396G®ol dobobg 2010-2019 (. oedm3g-
g B3maELdgbms osbisgo ogm 12-25 §. Iglfeganoan
15187  L3m@ELIghl Im@ol sLodd@mIgdo 3G ggabode-
30> aodmygmobes 25 (0,16%) 8ods353  L3m@ELIghL,
Gmdgems sbogo ogm 1612 {gano. s@OEge® domysbl
oM 5@gbodbgomes  aye-Lolbandsdmgms  Lol@gdol
3969003900 ©oogogds /56 Lbgs msbdbangdo  3o-
OOEMY0S. 33030006 asdmodoibbyb  L3m®ELdgbyg-
b0 Lod3@mdygmo 3M993bodsEoomn (WPW  Lobo®mdo).
g0bogg@o  3Mmodgdogdgools dobgogom asdmgan gbo-
0 25 5b0d3Bmagao snmg@o 3 xa9yBon yobsfome:
I %3980 - L3m®ELdgbgoo, GmIagdlsi Imbggbgdom
damdomgmdodo ofgm bm@dsmygdo gga, bo@m ©sd-
300m30L LEOL BgbBol O™ gsdmgmobs ao®Esds-
goo  3M9gabodsios - 9 (36%); 2 xagno - L3mOE-
1dgbgdo dmliggbgdom dwamds®gmdsdo 3o@ggkms 3Gg-

137



9abodsEoom, GmIgmoi Legmse Jhgos LHMgL g3-U
AOlL - 4 (16%). 3 xa9%0 - L3mAFLIGbgdo, HmIa gd-
Loz dmlggbgdol gga-bg o0gbodbom 3o@gudms 3@ggy-
BodoEos o LEM9L BagbBol gegdB®mgomomy@msdsby
@hgos dobmgol wsdsbobosmgdgano Ly@omo - 12 (48%).
3odmgm gboano 25 sLod3Gmdg@o 3Mggabodsiools dgd-
nbgggs goygbl 3gmggsdo dmbofogmg L3m®ELIgboms

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

0,16%-1 569 3Mggomgb@mds s@ols 1.6 1000 L3m@d-
1dgbby. godwogemo [obslsdgxoddm Lg@obobyo, @m-
dgemoi dmoogl Imlggbgdom s wo@godMmgol gsa-U
Ygodangds hsomgogml sbod3@mdgaewe dodooboty, do-
359 93L-0b Golgol 3Jmbg 3o@ggkms 3Mmggybo@siEools
©053bmbE0g0Ls s g3b-0l @olgol LE®s@ogogsEool
>M50b35boy@ Lodgomgdsw.

EVALUATION OF THYROID DISEASE DETECTION AMONG FEMALE POPULATION
WITH BREAST PATHOLOGIES IN KVEMO KARTLI REGION (GEORGIA)

Zurabashvili M., Kvanchakhadze R.

University of Georgia, Thilisi, Georgia

Despite providing continuous research, treatment and preven-
tive activities, breast and thyroid diseases (TD) still remain a
major public health challenge. Severe clinical forms, complica-
tions, and high mortality rate of these diseases are of great inter-
est to general practitioners and/or researchers [1].

Thyroid dysfunction has a significant impact on human health
status, due to its negative effect on thyroid hormones, cardiovas-
cular, neurological, digestive systems, physical development,
and/or cellular metabolism. Nodular goiter is considered as the
most common thyroid pathology. Ultrasonographic evaluation
have revealed the prevalence of thyroid nodules in 19-68% of
women as well as among the elderly population. Chronic au-
toimmune thyroiditis, as the main cause of hypothyroidism in
countries with high iodine intake, ranks second most common
among thyroid diseases. The incidence rate of this pathology
depends on the geographical location and is 30-150 cases per
100,000 populations per year; this pathology is 4-10 times more
common in women in comparison with men. It should be em-
phasized that hypothyreosis is one of the most common thyroid
pathologies (only 1-2% of the population) in countries with
sufficient iodine intake levels.The incidence rates vary within
0.2-5.3% in Europe and -0.3-3.7% - the US, respectively. Over
the recent past decade, the incidence of thyroid cancer (TC) has
been increasing globally, especially among the female popula-
tion [7].

According to the data suggested by the NCDC (National Cen-
ter for Disease Control and Public Health), thyroid gland cancer
is the second most frequent among the cancers of all localization
registered in women in Georgia. Actually, alongside the reduc-
tion in the number of cancers of all localizations, the new in-
cidence rate for thyroid cancer of all localization registered in
women as well as among all age groups increased from 10% to
15% [9,10].

Breast and thyroid cancers are two malignancies with highest
incidence rate in women. Frequently these cancers occur meta-
chronously, women with breast cancer are at risk for developing
thyroid cancer, suggesting a possible correlation and common
ctiopathogenesis [2,3,4,5,9]. No study, accurately recording the
risk factors for thyroid pathologies in women with breast pathol-
ogy, has been conducted in any specific region of Georgia and
Kvemo Kartli is no exception. A number of aspects related to the
regional peculiarities (existence of various ethnic groups, active
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involvement of industrial production in the economic develop-
ment of the country, nutritional characteristics/dietary habits,
differences in access to cultural, religious, health services, vari-
ous endemic diseases, in particular iodine and other micronutri-
ent deficiencies, diseases caused by heavy metal exposure, etc.).
In view of the above, making effort to investigate the prevalence
of thyroid cancer in women with breast pathology even in cer-
tain groups of the population, is very useful and of particular
importance

Aim of the study - to investigate the prevalence of thyroid dis-
eases in women, 35-65 of ages diagnosed with breast pathology
in the Kvemo Kartli region and to assess the epidemiological
situation;

The objectives of the study: to promote the early detection
and prevention of thyroid cancer in the Kvemo Kartli region; to
reduce the morbidity and mortality rates of breast and thyroid
diseases; to evaluate the access and/or barriers to healthcare ser-
vices to optimize women’s health and health care needs.

Material and methods. Cross-sectional (prevalence) re-
search was held in several medical institutions in Rustavi with a
high number of patients “Aversi Clinic” in Rustavi, Rustavi Ltd
“Family Doctor”, Ltd. “Ecomed”, Rustavi JSC N1 sand Diag-
nostic Center N2 Diagnostic Center Given that, according to the
World Health Organization, the risk of developing breast cancer
increases with age and reaches its highest rate between ages of
60-69, the study population was women belonging to the 36-65
age group who have applied to a medical facility from January
to June 2021.

Sample Size: The sampling frame is based on the Georgian
Census Database. Considering that 85294 women in the indi-
cated age group live in the Kvemo Kartli region and, according
to the literature, the prevalence of breast cancer in the female
population is 15%, the error in the formula used to determine
the 95% reliability (Z=1.96) was set at 5% (e=0.05), the preva-
lence of the main indicators was considered to be 15% (P=0.15);
Design effect — 1.5, response rate 80%. 194 respondents were
defined as the required sample size (n=Z? P(1-P)/e?). Respon-
dents were interviewed by a doctor using a specially designed
questionnaire. The study did not share any personal information
of respondents. Prior to the survey, the importance of the survey
was explained to the respondents and each of them has signed a
consent to participate in the survey. Database analysis was car-
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ried out using strategic and bivariate research methodology (us-
ing statistical package Epi-info 7). The bivariate analysis calcu-
lated prevalence rations between risk factors and breast cancer
(using 95% confidence interval).

Taking into account the correlation of breast and thyroid pa-
thologies with a number of factors (age, marital status, radiation
and medical treatment/drug therapy, socio-economic conditions,
etc.), the survey questionnaire covers all possible risk factors. To
determine the correlation between thyroid diseases and breast
pathologies, the study population (194 respondents) was divided
into two groups — a group of patients with breast cancer and a
group of patients with other breast pathologies. A standard ques-
tionnaire was a research instrument, where along with demo-
graphic characteristics, the questions were related to treatment
provided,. pregnancy, abortions, childbirth, family history of
breast and thyroid disorders, complaints related to breast pathol-
ogy, thyroid pathologies, research methods, access to medical
services, barriers etc.

Results and discussion. Out of the 194 participants, the larg-
est age group was 40-49 y.- 61 (31%), next 35-39 y. — 46 (24%),
50-59 y.- 44 (23%), 60-65 y. - 43 (22%).

m 35-39

50-59

m 60-65

Fig. 1. Age distribution of respondents

The biggest ethnical groups were Georgians -121 (60%),
Azerbaijani - 58 (30%), Russian- 9 (5%), Armenian - 6 (2%).

2%
B G eorgians

B Azerbaijani
 Russians

= Armenian

Fig.2. Distribution of respondents by nationality

The majority of women surveyed were married, 4% un-
ammaried, 5% divorced, 9% widowed, etc. The majority of

respondents have secondary eduction, many of whom, es-
pecially Azerbaijani women living in rural areas are house-
wives. 45% of respondents are uninsured, of which 64% have
private and 36% state insurance, Family history of breast dis-
ease was confirmed in 18% of respondents, these data differ
slightly from the data suggested by the Johns Hopkins Center
(5-10% inheritance impact) and coincided with data of the
National Cancer Institute (15-20%), while thyroid patholo-
gies was confirmed in 7% of respondents. 75% of respon-
dents experienced breastfeeding. For the last two years breast
pain has been reported in 87% of patients, breast density - in
44% and bloody discharge from the breast - in 8% of respon-
dents, respectively.

The distribution of women (35-65 of ages, in Kvemo Kartli
region) according to breast pathologies revealed the follow-
ing results: mastopathy in 37% (720, fibrocystic mastopa-
thy in 12% (23), fibroadenoma in 12.5% (24), breast cyst in
13.5% (26) and cancer in 25% (49) of respondents, respec-
tively.

= fib ro cystic mastopathy
Emastopathy

= fibmadenoma

mbhreast cyst

W cancer

Fig.3. Distribution of respondents by breast pathologies

The highest prevalence was observed in the age group of 35-
39 years, as for fibroadenoma, the incidence rate increased with
age, however, decreased at the age of 60-65 years; as for breast
cancer, the number of cases increased with age and peaked at the
age of 60-65 years. The last ratio between the age of respondents
and breast cancer incidence rate were statistically significant,
in particular, the risk for developing breast cancer was 4 times
higher in respondents over 50 years of age.

Thyroid pathology was observed in 30% (58) of the respon-
dents, the most common of which were nodular goiter -25
(43%), hypothyroidism-16 (28%), thyroid cancer -7 (12%), Au-
toimmune thyroiditis -7 (12%), Hyperthyroidism-2 (3%), Dif-
fuse goiter-1 (2%).

Table 1. Distribution distribution of women according to breast pathologies and age groups

Diseases 35-39 (%) 40-49 (%) 50-59 (%) 60-65 (%)
mastopathy 24% 13% 7% 2%
fibroadenoma 20% 41% 52% 35%
fibrocystic mastopathy 28% 13% 2% 5%
breast cyst 24% 15% 7% 7%
cancer 4% 18% 32% 51%
Total 100% 100% 100% 100%
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Table 2. Distribution of respondents according to the period from detection of breast pathology to the current study

Months Number Percent
1-12 32 17%
13-24 76 39%
25-36 75 38%
37-60 11 6%
total 194 100%
Table 3. Distribution of respondents according Thyroid pathology
Thyroid pathology Number Percent
Hyperthyroidism 2 3%
Hypothyroidism 16 28%
Diffuse goiter 1 2%
Autoimmune thyroiditis 7 12%
Nodular goiter 25 43%
Thyroid cancer 7 12%
total 58 100%
Table 4. Distribution of respondents according to breast pathology and thyroid research status
Breast pathology Thyroid research status
fibrocystic mastopathy (n=23) 65%
breast cancer (n=49) 37%
mastopathy (n=72) 68%
fibroadenoma (n=24) 25%
breast cyst (n=26) 54%
Table 5. Distribution of respondents according to Period of thyroid pathology detection
Period of thyroid pathology detection Number %
Prior to breast pathology detection 15 26%
<1 year after breast pathology detction 28 48%
1-3 years after breast pathology detction 15 26%
> 3 years after breast pathology detction - -

Thyroid gland research was conducted in 53% of the respon-
dents. 97% of them underwent ultrasonographic examination,
27% - puncture, and 67% - thyroid-stimulating hormone analy-
sis (TSH test), respectively.

At various breast pathologies thyroid research was conducted
in 68% of respondents with mastopathy (72), 65% - with breast
fibrocystic mastopathy (65), 37% - breast cancer (26), 54% with
breast cyst (26), and 25% - fibroadenoma 924), respectively.

The period / time of thyroid pathology detection started prior
to occurring the breast pathology and lasted for more than 3
years from the moment of detection.

Detection 91% (174) of the respondents indicate one or more
hindering reasons in terms of breast pathology detection. Of the
reasons most prominent was the economic one, partly related to
the Covid 19 pandemic and social isolation; psychoemotional
fear was allocated the second place. Most of the respondents in-
volved in the research were not able to undergo on time screen-
ing due to the following reasons: fear, the most of the patients
involved were Azerbaijani living in rural areas and the percent-
age of mobility as well as access to health care services was very
low as in most cases they were dependent on their spouses and/
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or other family members; in addition, about 28% of the patents
had language problems.

All the above prevented them from being included in the
screening program and passing preventive measures and get-
ting timely treatment. It should be noted that 87% of respon-
dents are not informed that at breast pathology to check for
thyroid issues and early detection of the pathology is rec-
ommended. Actually, most patients were referred for thyroid
screening by mammologists (54%) endocrinologists (32%)
and family doctors (14%).

Since the aim of our study was to investigate the breast cancer
and other pathologies in correlation with thyroid diseases, the
study population was divided into a group of patients with breast
cancer and a group with any other breast pathology. Breast can-
cer was revealed in 25% of respondents, 67% of the respondents
belonged to the age category of 51-65 years. It is noteworthy
to emphasize that only 37% of respondents with breast cancer
passed a thyroid examination.

The correlation/relationship degree between breast cancer and
thyroid diseases (TD), access to health care services, and thyroid
research was determined using bivariate analysis. A statistically
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significant correlation between the risk factors assessed on pos-
sible correlation and breast cancer was revealed:

1. As for the breast cancer and thyroid diseases, the chance of
developing any thyroid pathology among breast cancer patients
is almost 5 times higher in comparison with patients with other
breast pathologies: (odds ratio (OR))=4.9 95%CI (1.8-13.1);

2. As for the respondents utilizing insurance package and the
thyroid examinations, the chance of conducting the survey is 2
times higher among the users of the insurance package: (OR)=
2.4%CI (1.3 -4.3);

3. Knowledge /information on the necessity for thyroid re-
search at breast pathology; the chances of conducting the survey
among informed respondents are 12 times higher in comparison
with non-informed ones: (OR)= 12.6%CI (2.9 -55.4).

High

& Close
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= 5 B £ & & 8

i 24

insurance

Knowledge

Fig.4. Prevalence of the odds ratio (OR) between the respon-
dents utilizing insurance package and the thyroid examinations,
Knowledge on the necessity for thyroid research at breast pa-
thology and the thyroid examinations
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Low
4.9
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Fig.5. Prevalence of the odds ratio (OR) between the breast
cancer and thyroid diseases

Consequently, only 103 (53%) of the respondents among the
female population with breast pathologies (n=194) in Kvemo
Kartli underwent thyroid examination. 169 (87%) of respon-
dents were not informed that early detection of thyroid diseases
at breast pathologies is of great importance. Breast cancer was
reported in 49 (25%) of respondents, 40 (83%) of respondents
belonged to the age category of 50-65 years. Only 18 (37%) of
respondents with breast cancer underwent thyroid examination.
Respondents utilizing the insurance packages are twice as likely
to pass thyroid examination. Thyroid gland research was con-
ducted in 53% of the respondents.

Based on the above-mentioned, the women with breast dis-
eases in Kvemo Kartli should be exposed to timely diagnosis
and treatment of thyroid diseases by screening; ensuring early
detection and prevention of breast and thyroid cancers by elimi-
nating barriers to accessing medical services and early detection
of breast and thyroid diseases. To make available and facilitate
breast screening and thyroid examination services to optimize
women’s health, to assist both physicians and patients in making
crucial measures towards development of personalized medi-
cine. Increase awareness of the correlation between breast and
thyroid diseases at the primary health care level, carry out ad-
ditional epidemiological investigations focusing on gender and
regional incidences. Understanding and awareness of possible
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mechanisms will assist in providing both disease diagnostics
and clinical management.
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SUMMARY

EVALUATION OF THYROID DISEASE DETECTION
AMONG FEMALE POPULATION WITH BREAST PA-
THOLOGIES IN KVEMO KARTLI REGION (GEORGIA)

Zurabashvili M., Kvanchakhadze R.
University of Georgia, Tbilisi, Georgia

Aim of the study: to investigate the prevalence of thyroid dis-
eases in women, 35-65 of ages diagnosed with breast pathology
in the Kvemo Kartli region and to assess the epidemiological
situation; The objectives of the study: to promote the early de-
tection and prevention of thyroid cancer in the Kvemo Kartli
region; to reduce the morbidity and mortality rates of breast and
thyroid diseases; to evaluate the access and/or barriers to health-
care services to optimize women'’s health and health care needs.
Cross-sectional (prevalence) research was held in several medi-
cal institutions in Rustavi with a high number of patients.
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Consequently, only 103 (53%) of the respondents among the
female population with breast pathologies (n=194) in Kvemo
Kartli underwent thyroid examination. 169 (87%) of respon-
dents were not informed that early detection of thyroid diseases
at breast pathologies is of great importance. Breast cancer was
reported in 49 (25%) of respondents, 40 (83%) of respondents
belonged to the age category of 50-65 years. Only 18 (37%) of
respondents with breast cancer underwent thyroid examination.
Respondents utilizing the insurance packages are twice as likely
to pass thyroid examination.

Most patients were referred for thyroid screening by mam-
mologists (54%) endocrinologists (32%) and family doctors
(14%).The women with breast diseases in Kvemo Kartli
should be exposed to timely diagnosis and treatment of thy-
roid diseases by screening; ensuring early detection and pre-
vention of breast and thyroid cancers by eliminating barriers
to accessing medical services and early detection of breast
and thyroid diseases.

Keywords: breast cancer, female population, oncological dis-
eases, thyroid gland, correlation.

PE3IOME

PACITIPOCTPAHEHHOCTDb 3ABOJIEBAHMI IHUTO-
BUJHOM JKEJE3bI MPH TATOJIOTUSIX TPYIU V
'KEHIIH, MTPOKUBAIOIIUX B KBEMO KAPTJIM
(TPY3HS)

3ypadamBuiau M.JI., KBanuaxanse P.I.
Vuueepcumem I'pysuu, Tounucu, I py3sus

Hecmotpst Ha MHOMKECTBO TPOBEICHHBIX UCCIICIOBAHUMN, yCHIEI-
HOE JIeUeHHE U NPO(UIAKTUKY TaTOJIOTHU TPYM U LIUTOBHIHOM
JKEJIe3bI SIBISIIOTCSI CePbE3HOM IPOOIIEMOit 31PaBOOXpaHEHHSL.

Lenbio ucciienoBanust SBWIOCH OIPEAETICHUE PACIpoCTpa-
HeHHOCTH B pernone KBemo Kaptiu 3a6oneBanuii IUTOBUIHOM
KeJe3bl y KEHIIMH C yCTAHOBJIEHHON MaToJI0THel TPpyIu B BO3-
pacte 35-65 ner.

Ilonepeunoe wuccinenoBaHue MNPOBEAEHO B HECKOJIBKHUX
MEAMLUHCKUX YyupexIeHusx ropoma Pycrasu - "Knunukxa
Asepcu", "Omxaxuc skumu", "Dxomen", A/O JIluarHoctuue-
ckue HeHTpsl N1,2).

Hab6monanuce 194 xeHmunsl B Bo3pacte 35-65 ner ¢ ycra-
HOBJIGHHOH marojorueil rpyau. MccnenoBanue mokasaso, 4To
103 (53%) >KeHIMHBI C MATOJIOTUEH MPYIU MPOILTH 00CIeI0Ba-
HUE [IUTOBUIHOM ene3bl, oaHako 169 (87%) He 6butn HHMOP-
MHPOBaHHBI 0 HEOOXOIUMOCTH 00CICIOBAHHS IIIUTOBHUIHOM sKe-
ne3bl. Pak rpynu BeisiBieH y 49 (25%) pecnionieHToB, u3 HuX 40
(83%) oTHOCATCS K BO3pacTHOM Kareropuu 51-65 et u nuiib
18 (37%) nporwuim odciie[0BaHUE IIUTOBUIHOM KENe3bl.

YV mamyeHToB ¢ PakoM IPyAd BEPOSITHOCTh Pa3BUTHSA JIIOOOH
I1aToJIOTun LHHTOBMZ[HOﬁ JKeJIe3bl TIOUTH B 5 pa3 BbILIC, YEM Y
HALMEHTOK ¢ IPYyTrUMHU matosorusiMu rpyad. OOHapyKeHa cra-
TUCTUYCCKHU 3HAYUMast KOpPEsAusa MEXAYy 3HAaHUSIMU O HE00X0-
JIUMOCTH 0OCJICIOBAHHS IIIUTOBUIHOMN KEJIE3bl TIPH MATOJIOTUH
rpyau ¥ 00CICIOBAaHHEM IIMTOBUIHON JKEJIe3bl, B YACTHOCTH,
cpear uHOPMUPOBAHHBIX PECIOHICHTOB BEPOSITHOCTH MPOBE-
neHus o0cenoBanust B 12 pa3 BbIIIE, YeM CPEIM HEOCBEIOM-
neHHbIX. B momymsiuun Keemo Kaptiu pexomenayercst BHen-
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PHUTh CBOEBPEMEHHYIO JIMAarHOCTHKY U JiedeHHe 3a00ieBaHUiM
HlHTOBI/I)i(HOFI JKCJIE3bI Y JKEHIIUH C 3a00JICBaHUSIMU rpyauv v 1no-
CpE€ACTBOM CKPUHHHIA COHCﬁCTBOBaTb PaHHEMY BBISABJICHUIO U
npoUIAKTHKE TaHHBIX ITaTOJIOTHH.
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CKPUHHUHI'OBASI OHEHKA MATEPUAJIOB HA TPOMBOTI'EHHOCTBD .
MO KOJIMYECTBY AAT'E3NPOBAHHBIX TPOMBOIIUTOB ITPU KOHTAKTE C HATUBHOUM KPOBBIO

Ceprees A.A., Kop:xonmuanu LL.T., [{pirankos F0.M., Aragonos A.B., l'opoaxos A.FO., Bokepus JI.A.

Deodepanvroe cocyoapcmeentoe O100Hcemuoe yupexcoenue
«Hayuonanvuviti meOuyurckutl ucciedosamenbcKutl
yeump cepoeuno-cocyoucmoti xupypeuu um. A.H. baxynesay
Munucmepcmaa 30pasooxpanenus Poccutickoui @edepayuu, Mockea, Poccus

COBpeMCHHaﬂ XHUMHMA TTOJJMMEPOB B HACTOALIEEC BPEMSA HaXO-
JUT LIUPOKOEC NPUMEHCHUE B MEJIULIMHE - HU O/IHA OoI€panus HE
MPOXOUT 0e3 UCIOJIb30BAHUS OJIMMEPHBIX MaTepuaioB. Tpyo-
KW 11 l/IHbe?;l/IOHHbIX CHUCTEM, YaCTU LIINPUIIOB U CKaJ’lbl’le.ﬂef/’l,
HIOBHBIC HUTH, JICKAPCTBEHHBIC NPEIaparhl, HHOMGBI, KpOBO3a-
MEIIAIOIIIEe PAaCTBOPBI, TKAaHEBbIE KJICH, TPOTE3bl U TaK jajee,
BCE 3TO COCTOUT U3 noauMepoB [5]. Ocoboe BHUMaHUE yrens-
eTcs MpoTe3aM, CACIaHHBIM U3 OJMMEPHBIX Marepuaios. [Ipo-
TEe3bI JIOJDKHBI 00J1/1aTh ONPEICTICHHBIMUA CBOUCTBAMH JIJIS TOTO,
4TOOBI X MOXKHO OBIJIO MCHONB30BaTh MO HasHadeHuro. OgHa
U3 TaKUX CBOMCTB — OMOCOBMECTUMOCTh. B ciydae mcronb3o-
BaHU IPOTE3a B KpOBCHOCHOi’I CUCTEME IOJIL3YIOTCS NOHATUEM
réMOCOBMECTHMOCTb. 3HAYUMOHN XapaKTepHCTHKON reMOCcoBMe-
CTHMOCTH MaTepUaJIOB SIBISIETCS YCTOHYMBOCTH K TpOMOO0OOpa-
30BaHHIO, KOTOpasi BBIPAXKACTCSl B TPOMOOPE3UCTEHTHOCTH Ma-
tepuana [9]. [lepen Tem, Kak HONIMMEPHBIH MaTepral UCTIOIb30-
BaTb B KOHCTPYKIHUU IPOTE30B, OH NOJIKEH l'[pOi’ITH HUCIIBITAHUSA
Ha TpOM6OFeHHOCTb. Takue ucnbITaHusS JACIATCA Ha TpU BUOA:
UCIIBITAHHS B YCJIOBHSX in Vitro, HCTIBITaHUS B YCIOBHSX €X VIVO
(TpOoMOOLIMTAPHBIHN TECT) U UCTIBITAHUS B YCIOBHSIX in Vivo.

Ha ceropHsIIHMI €Hb CaMbIM pacpOCTPaHEHHBIM METOI0M
JUJIA OLICHKH TpOM6OFeHHOCTI/I SIBJISIFOTCS UCIIBITAHUS B YCIIOBUAX
in vitro. JIaHHBII METO MPOCT U MO3BOJISACT OIICHUBATH Pa3HbIC
BUJIbI MaTE€pUAJIOB (HaHOMAaTepHaJbl, IOJUMEPHbIE MaTepHAaIbI)
[1,12,13], pa3uble acreKThl B3aUMOACHCTBHS TPOMOOLHUTOB C
Mar€puajiaMu 1IN XE TpOM6OFeHHOCTb. I'nmaBHBIM HEIO0CTAaTKOM
METOAA ABISAETCA TO, UTO B UCIIBITAHUAX UCIIOJIB3YETCA CcTaOMIIH-
3MpOBaHHAsI KPOBb MJIM €€ KOMITIOHEHTBI, TAaKOW MaTepuas pe3ko
OTJINYACTCSI OT HATUBHOW KPOBH CIIOCOOHOCTHIO K TPOMOOOOpa-
30BaHHIO U PEOJIOTMYECKUMHU XapaKTepUCTHKaMu. McrbITaHus
B YCIIOBMSIX in ViVO MO3BOJISIIOT BOCIPOM3BECTH CIOKHBIN KOM-
iekc (GakTopoB, KOTOPbIE BO3JACHCTBYIOT Ha HMCKYCCTBEHHBIH
MaTte€puajl B )XUBOM OpPraHU3ME, HO H3-3a OTCYTCTBUSA KOJIUYEC-
CTBEHHOU XapaKTEPUCTUKU B HUCHBITAHUAX 6blBaeT TAXKECIIO
CKa3aTh KaKoil MaTepuas sBiseTcst 6ojiee TPOMOOTeHHBIM, a
TaK)Ke WCIBITAHMS TaKOTO THIA TPyAOoeMKH. TpomOorurap-
HBIN TECT — KOJTUYCCTBCHHBINA METO OIIEHKH TPOMOOTEHHOCTH
MaTepuasoB B YCIOBHUsX “ex vivo”. TecTsl Takoro Tumna Obuin
paspaboransl B 70-x rogax npouuioro ctoneTHus. CymHoCTh
MEeTO/Ia 3aKJIIoyajlach B TOM, YTOOBI OLEHHUTH TPOMOOTCH-
HOCTb MATE€PHUAJIOB 10 KOJIUYECTBY aAr€3UPOBAHHBIX TpOM60—
IIUTOB Ha MOBEPXHOCTH MaTepuana. K KpoBOTOKY *UBOTHOTO
Yyepe3 KaTeTepbl MOJKII0YAIOT CIeHUANIbHOE YCTPOUCTBO, B
KOTOPOM 3aKpeIieHbl HCClelyeMble 00pa3ibl, MarucTpain
3aIoJHSIOT U30TOHNYeCKUM (ocdaTHbiM Oydepom o ynane-
HUSI ITy3BIPHKOB BO3/yXa, MOCJE Yero MOAAI0T 10 Marucrpa-
M. Takum 06pa3om, yCTpOHCTBO nepdy3upyercs B TeUSHUE
HEKOTOPOTO BPEMEHH, MOCIIE Yero Mepy3nio OCTaHABIUBAIOT
U IPOMBIBAIOT YCTPOHWCTBO OT KpoBH (ochaTHbM Oyhepom
¢ nobaBiieHHeM anbOyMHHA. 3aTeM yCTPOWCTBO pa3douparor,
00pasibpl IPOMBIBAIOT, 00pabaThIBalOT, HA CBETOBOM MHKPO-
CKOIIC MOACYUTHIBAKOT KOJIHUYCCTBO TpOM6OLII/ITOB Ha €OUHU-
oy mionaau U CpaBHUBAKOT € KOJIUYCCTBOM TpOM6OLII/ITOB Ha
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KOHTPOJBHOM oOpasie. Eciu TpoMOOLMTOB Ha HcCienryeMoM
oOpa3sie 0osbllie, YeM Ha CTaHJIAPTHOM, TO CUHTAIOT, YTO HC-
crenyeMblii oOpaser 6onee Tpomborenusiii [3,4,6,10,11]. Dta
MECTOJHKA SABJIACTCA l'lpOCTOl\/'I 1 IIO3BOJIACT OLUCHUTH B3aI/IMO}1€I\/'I—
CTBUE MaTe€purajia ¢ IOTOKOM HaTl/IBHOI\/'I KpoBH, HO3TOMy JUIA pe-
IIEHUS] 3aJIa491 110 OLIEHKE TPOMOOT€HHOCTH psijia MOJIUMEPHBIX
MaTepuagoB Mbl BEIOPATIH 3Ty METOIUKY.

B u3HauanbHONH METOAMKE MCIIOIb30BAJIOCH JOCTATOYHO Mac-
CHBHOE YCTPOICTBO, CIIOCOOHOE BMelIaTh B cebs 2 mccliieaye-
MbIX 00pasiia B BUJE AUCKOB B IISITH OJHOBPEMEHHO nepQy3u-
pyeMbIX Kamepax. [71aBHBIM HEIOCTAaTKOM 3TOrO yCTpoiicTBa
ABJISIIOCH TO, YTO IOTOK KPOBU B Pa3sHbIX KaMepax pas3inyaer-
Cs, a ATO CHWJIBHO BIIMSET Ha pe3ynbTaTsl u3MepeHuil. Kposs B
YCTPOHCTBO MOCTYyMaja CaMOTEKOM, JJOBOJIBHO MEIJICHHO, YTO
HE T03BOJIIO MCCIIEA0BATh TPOMOOI€HHOCTD P Pa3HBIX CKO-
poctax casura. Taxoke, B mpeablIylIel BepCUU METOAA YHUCIIO
TpOM6OLlPlTOB B ITOJIE 3PCHUA JIIOMUHECLICHTHOIO MUKPOCKOIIa
MMOACYUTHIBAIN pr'—[Hy}O.

Marepuan u MeToabl. B MOTU(pHUIIMPOBAHHOM METOIE pas-
paboTaHa HOBasi KOHCTPYKLIHMS KaMepbl, KOTOpas MO3BOJISET
pa3MeCTUTh OAHOBPEMEHHO 16 MCHBITYeMBIX 00pa3IoB, HAXO-
JSIIUXCS B UACHTUYHBIX yCJ'lOBI/lﬂX KOHTaKTa C HpOTeKaiOU.[eﬁ
KpOBbIO [9].

JlanHast KamMepa COCTOHUT U3 KOpITyca C marpyoKaMu st MO~
KJIIOUSHUS] MarucTpasei, KacCeThl, B KOTOPOH HCCIeayeMbie 00-
pasnbl pacrioJI0KEHbI LlPIpKy.]'lS[pHO B BEPTUKAJIBHOM I10JIOKECHUH
B OCCCUMMETPHUYHOM KaHAJIE€ U BXOIAIIETO U BBIXOAALIECTO pac-
cekaresieil Ha mmuibke (Puc. 1).

Puc. 1. Cxema ucnoimamenvhoii kamepwl (cmpeikamu no-
Kasano osudicenue kposu): 1 - ucnvimyemviil obpasey, 2 -
Kaccema 011 Kpenienusi 06paszyos; 3 - kopnyc, 4 - Kpvlwika,
5 - paccexamens
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B muccnenoBaHue BKIIOYEHBI CIEAYIONIUE MOJIMMEPHBIE 00-
pasubl, NPCAHA3HAYCHHBIC JIsI U3TOTOBJICHHSA ITPOTE30B KPOBE-
HOCHBIX cocynoB: CKD-26, -26, ©-42, [IJIA, I1KJL, ITY, CKD-
26+®-26. B kauecTBe KOHTPOJIBHBIX MaTe€pUaIOB UCIOJIb30BA-
muck: O-4 (proporact-4), BT1-0 (crmas turana) u YCB-15
(yrecuramn).

HakanyHe 3KCIIepUMEHTa HCCleayeMble 00pasiibl MpeIBapy-
TEJIbHO OYMILAJIM HAlIATBIPHBIM CIIMPTOM, 3aTEM O6pa3L[bl BMEC-
CT€ C NMPOTOYHBIMHA KaMepamu IOMEINAIU B YIbTPa3ByKOBYIO
Moiiky Ha 1 dac. [Torom oOpasiipl 00pabaTbiBaal OCH3UHOM |
OTWJIOBBIM CIIMPTOM, IHPOMbIBAJIA Z[I/ICTI/IJ'IJ'II/IpOBaHHOI\/'I BO):(OI>’I
U NOMEIIAJIM B CHEHHUAJIBHYIO IOJACTABKY Ha NPOCYIIMBAHUE B
OecIbUICBBIX YCIOBHSX HA JIAMUHAPHOM CTOJIE.

Jlns mpoBeneHus SKCIepUMEHTa MPUIOTABINBAINCH CIIEyIO-
IIIME PACTBOPBI: U30TOHWYCCKHH ocdarHblii Oydep 0,5 1; pacTBop
UL IPOMBIBKY (a1b0ymuH) 1 J1.; peTBop [1st pukcarmu (rryTapo-
BbIif anbaernn) 200 mut; pacTBop s okparmBanus 200 mit.

[Ipu mpuUTOTOBICHUU HM30TOHHYECKOrO (ocdarHoro Oydepa
koHTposipoBaiu pH pacrBopa Ha ypoBue 7,38. i mpurotos-
JICHUSI PacTBOPA [UTS MMPOMBIBKH B H30TOHUYCCKUIT (ochaTHbIN
Oydep mo6apIsTH anbOYMHH Tak, 4TOOBI €r0 KOHIICHTpALHUS B
pactBope Obu1a paBHa 0.38%, uTo 0OecHeYrBanO COXPaHHOCTh
a/Ire3MPOBAaHHBIX TPOMOOLIUTOB Ha IMTOBEPXHOCTH 00PA3LIOB 10-
cie nepdysun. [y MpUroTOBICHUST pacTBOpa sl (DUKCAIUU
B M30TOHHYECKHI (ocdaTHblil Oydep N00aBISUTH [TyTapOBbIH
aJbJCTU/1 TaK, YTOOBI €r0 KOHILEHTPAIXs B PACTBOPE COCTABHJIA
1,2%. JIy11 mpUrOTOBICHUS PAcTBOPA [Tl OKPAIIMBAHKS Opasu
1 MJI MaToYHOro pacTBOpa aKPHIMHOBOIO OPAH)KEBOTO B KOH-
nentpaun 0,01 mMr/ma u paz6asiasuia B 100 mut Bozsl. B neHb
HPOBEJICHUSI IKCIIEPUMEHTA HCClieyeMble 00pa3ibl MO JIaMH-
HAPHBIM CTOJIOM 3arpy’kalii B CIELHAIbHYIO KacCceTy, oCe Ha
coOpaHHYIO KacCeTy YCTaHaBJIMBAJIM KOpIyC Kamepsl. [locie
COOpKH KaMepbl, MarucTpasi, rOTOBbIE PACTBOPHI M CaMU Ka-
MepbI IEPEHOCHIIN B ONIEPALIHOHHYIO [UIsl COOPKH CTEH/IA U IPO-
BEJICHUSI DKCIIEPUMEHTA.

Bcero Obu10 mpoBeneHO 9 OCTPBIX 3KCHEPUMEHTOB Ha CBU-
HbsIX nopoxsl Jlanapac (mosoBo3penbie caMKH BecoM 45+5
kr). [IpenBapuTenbHO «renapruHU3UPOBAHHBIC) JKCIIEPUMEH-
TaJIbHBIC JKUBOTHBIC YEPE3 BHYTPUCOCYAUCTHIC KaTCTEPhI 6])IJ'II/I
HOJKIIIOUSHBl K CHCTeMe Iep(y3uu KPOBU C HCIBITATEILHON
kamepoil. JlJiss KOHTpOJISI CKOPOCTH TE€UEHHsS] KPOBU B KOHTYpeE
nepdy3uu ucnonp30BaH nepuctansTHyeckuii Hacoc. Ha puc. 2
Hpe/cTaBiIeHa CXeMa CTeH/Ia JUlsl IPOBEACHHS TPOMOOIIUTapHO-
ro TecTa.

EmmocTs gaa .
np MepenyckHoR Kpar

coctasa

MeneiTatensHan
Kamepa ma 16
obpaiyos

3K|:r|epu IMEHTANLHOe
HHBOTHOE (cBMHBA)

My 3sipBHOBLIA
dunbTp HACoE

MepHcTansTHNeCHUA

Puc. 2. Cxema cmenoa ons nposedenuss mpomooyumapnoco
mecma
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[Tocne cOOpku CTeHJA, MAarMCTPajd W KaMepbl 3arlOHSIIN
M30TOHMYCCKHM (ochaTHbIM OydhepoM 10 MOTHOTO YaaJICHHS
IIY3BIPBKOB BO3/1yXa, OTKPbIBAJIM KPAaHbI JJI1 TCUCHHUA KPOBU B
KaMepy M 3aIyCKaJd HCKyCCTBEHHBIH KPOBOTOK C ITOMOIIBIO
MEePUCTAIBTUYECKOr0 Hacoca Ha ckopoctd 170 Mi/MHH B Te-
yerne 90 cexynn. KonmvecTBo remapuna, CKOpocTh Hacoca U
BpeMsi nepQy3un Kamep YCTAHOBWIM IMIIMPHYECKUM ITyTEM,
TakuM 00pa3oM, 4TOOBI Ha TIOBEPXHOCTH 00PA3IIOB CO3/1aBaJICs
MOHOCJIOIT TpoMOounTOB. KostnuecTBO renaprHa JOIKHO ObITh
TaKUM, 4TOOBI TPOMOOLIUTHI HE TEPSIM MEMOpPAHHOW aKTUBHO-
CTH U CIIOCOOHOCTH K anare3uu. [locie oxonvanust nepdysu,
0 TeM K€ MarkCTPaJIsIM C TIOMOIIBI0 HACOCa MPOBOJMIIN IIPO-
MBIBKY KaMepbl H30TOHUYECKHM PacTBOPOM aJbOyMHHA CO CKO-
POCTBIO, MEHBILIEH CKOPOCTH Tepdy3nuH KPOBH IJIsl COXPAHESHHS
KJISTKH Ha MMOBEpXHOCTH 00pa3uoB. [Tocie mpoMbIBKH, KaMepbl
OTKJIIOYAJIM OT MarkcTpaliei U pa3dupany Ha JJaMUHAPHOM CTO-
ne. [Ipu pazbopke KopIryc KaMepbl U KaCCeThI ClIeTKa OIOJIACKHU-
Bask GocdarHeiM OyhepoM AJst yaaaeHuss 0CTaTKOB KPOBHU. 3a-
TEM KacceThl ¢ 00pa3liaMy MOMELIay B PaCTBOP I (PUKCALUH
Ha 18 4. mpu temneparype 4°C. Yepe3 18 yacoB kacceTsl Mmpo-
MBIBJIM JUCTUJUINPOBAHHOW BOIOM M MPOCYIIMBAIU MPU KOM-
HAaTHOW TeMIIepaType Moj JaMHUHAPHBIM ITOTOKOM Bo3ayxa. Cy-
XH€ KacceThl IIOMELIAIN B PacTBOP 11 OKpamuBaHus Ha 10-20
MMH., [IPOMBbIBAJIA ):(I/ICTI/IJ'IJ'II/IPOBaHHOI\/'I BOI[OI\/’I U NpOoCylIrBaJIn.
Ha 3axirounTeIbHOM dTare KacceThl pa3oupaiy, a rOTOBBIE JUIs
HCCIICIOBaHUsI Ha JIIOMUHECLIEHTHOM MHKPOCKOIIE CyXue o0pas-
bl IIOMEIIAJIN Ha IOACTaBKY, YTOOBI HCKIIIOYNUTH IOBPEKACHUEC
TIOBEPXHOCTH C KIICTKAMHU.

HccnenoBanue o0pasoB MO JTIOMUHECLEHTHBIM MHKPOCKO-
IIOM TIPOM3BOJMIIN B YIbTPa(UOJICTOBOH 30HE CIIEKTpa (IUTHHA
BostHBI 330-400 HM). B 3TOM Anana3oHe okpalieHHbIE TPOMOO-
LIUTHI U3JTy4aroT KPacHBIN CBET (pexke 3eJICHbIH).

[TozxcueT TpOMOOIMTOB MPOBOAUIIM IIPU OMOIIU IPOIPAMMBI
ToupView. [y 3T0Or0 CHavyama MpocMaTpUBaInd 0Opasell Ha Ma-
JIOM YBEJIMYCHHHU Ha MPEAMET FOJHOCTH K MOJCYeTy 00pasLoB,
eCII TPOMOOILMTHI pacIpe/ie/ieHbl PaBHOMEPHO IO BCeil Imo-
BEpXHOCTH, TO nony4anu 1o 30 dororpaduii U3 HEHTpaIbHON
YaCcTH KQKI0ro 00pasiia, pacroyoKEeHHBIX B 6 TOPU30HTATBHBIX
1 5 BepTUKAJIbHBIX JIMHUAX. [OTOBbIE CHUMKU 0OpalarbiBaiu
ABTOMATUYE€CKHU, MPU ITOM 1/1306pa)|<e1-me CETMCHTUPOBAJIN U
paccuuThIBAIN IJIOMAb, HOKPBITYI0 TpoMbonuTamu. [lpumep
(dororpaduu ¢ aare3upOBAaHHLIMU TPOMOOIIUTAMH MTPEACTABICH
Ha puc. 3.

Puc. 3. Muxpogpomoepaus mamepuana ¢ adze3uposannvimu

mpomooyumamu. Ys. 10x, okp. Akpeounoswiii opanicesulii
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Bennqnﬂa, paBHasA OTHOIICHUWIO BEJIMYUHBI IJIOIAAU, ITOKPbI-
TOW TPOMOOIIUTaMH, K IJIOIIAIN B MOJIC 3PSHUS] MUKPOCKOTIA, SIB-
JIieTCs KOJIMYECTBEHHBIM KpUTepueM Meroaa. Tak kak pa3dpoc
M3MEPEHHBIX 3HAUCHUH VISl KXKI0T0 MaTepualia 3HauYUTeNIeH 1
3aBUCHUT OT MHOXXECTBA (ba](TOpOB, CBA3AaHHBLIX C MHAWBHUAYaJlb-
HBIMH OCOGGHHOCTS[MI/I JKUBOTHBIX, B KAYECTBC XapaKTCPUCTUKU
TPOMOOTEHHOCTH KOHKPETHOTO MaTepuayia BbIOpaHa OTHOCH-
TEJIbHAsA BCJIMYWHA, paBHas OTHOLICHWIO nnoma;[eﬁ IOKPBITUA
TpOM6OLlI/ITaMI/I UCIBITYEMOI'0O MW KOHTPOJIBHOI'O Marepuaos,
KoTOpas ObLTa Ha3BaHa KoddduunentTom TpomborennoctH (k).

L= 5 ECCaem,
= —S :
KOETP.
rae S — OTHOCHUTEJbHAS IJIOILA/Ib, 3aHUMaeMasi TPOMOOLIU-

TamH, zl?ic;wilccneayemoro oOpasua, Smmp_ — OTHOCHTEJIbHAS IIJIO-
11a/b, 3aHUMaeMast TPOMOOLIUTaMH, JUIsi KOHTPOJILHOTO 00pasia.

B kauecTBe KOHTPOJIBHOTO MaTepuajia HCIOIb30Baan (hro-
pomtact ®-4, - XOpoLIO U3YyYEHHBIH, XUMUYECKH YUCTBIH Ma-
Tepuall, HUPOKO UCHONB3YyEMBbIH B KOHCTPYKIIMU IIPOTE30B IS
CepAEYHO-COCYAUCTON XUPYPIHUH.

PesyabTarsl u o0cy:kaenue. [y npenBapuTensHON OLGH-
KH PENIeBaHTHOCTH pPa3pabOTaHHONH METOIMKH IPOBEICHBI 3
OCTPBIX OKCIICPUMEHTA, B KOTOPBIX OLCHHUBAJIU TpOM6OFCHHOCTb
marepuanios u3 BT1-0, YCB-15 u ®-4. Bei6op Marepuaios 060-
CHOBaH T€M, YTO OHHU LIMPOKO UCIIOJb3YIOTCS B CEPACUHO-COCY-
JICTON XUPYPrUU U OBUTH TOCTATOYHO JCTAIBLHO MCCICTIOBAHBI
C UCTIOJIb30BaHUEM Tpenblyieit Bepcun Mmetoauku (Puc. 4).

0,2

0,18

Yraecutann ¥BC-15 Tutan BT1-0 @ToponnacT &-4

Puc. 4. I'ucmozpamma pacnpedenenusi omHocumenbHo nio-
waou, 3aHuUMaemol mpomooyumamu

ComracHO pe3ysbTaTaM 3KCIEPUMEHTOB, 110 3HAYEHUIO OTHO-
CUTEJILHOM TUIOIIA U, 3aHUMAEMON TPOMOOLIUTAMH, MaTEPHAJIBI
BBICTPANBAIOTCA B cledytouielt nocienosarensHoctn: YCb-15
< BT1-0 < ®-4. D310 03HavaeT, 4to (roporaact P-4 nposBII
ce0st KaK caMblif TPOMOOTeHHBIN MaTepual, a yrecutamt Y Ch-
15 xak camsblif TpoMOope3ucTeHTHbIH. [logoOHas uepapxus ma-
TEpUaJIOB J0Ka3aHa B paHee IIPOBEICHHBIX HccnenoBanusx [10],
YTO MO3BOJISET CAEJIATh BBIBOA, YTO PE3Y/IbTAThl, IOJyYEHHBIE C
UCIIONIb30BaHUEM Pa3pabOTaHHOM METOIUKH, KOPPEKTHO OTpa-
JKAIOT XapakTep B3aMMOJCHUCTBHSA MaTepuaja U MpOTeKarolel
KPOBH, U IOITOMY MOXKET OBbITh IIPUMEHEH ISl UCCIICIOBAHUS
TPOMOOTEHHOCTH JIPYTUX, MEHEE U3YUEHHbBIX MaTepPHAJIOB.

Jlnst oueHKH TPOMOOIEHHOCTH IOJMMEPHBIX MaTepHajIoB
IPOBEICHO 6 OCTPBHIX SKCIEPUMEHTOB. OLIEHUBAINUCH CIEIY-
fomue noimumMepsl: CKD-26, TUIA, IIKJI, ©-26, ©-42, ITY u
CK®-26+®d-26. Otu marepuaibl NEpCIEKTUBHBI AJs1 U3TOTOB-
JICHUS. MaTPUKCOB IIPOTE30B KPOBEHOCHBIX COCYIOB METOJIOM
UIEKTPOCIIHHUHTA.

© GMN

Ha puc. 5 mpexacraBieHo pacmopeneneHue KoddduimeHTa
TPOMOOTEHHOCTH 10 BCEM MCCIEI0BAHHBIM MaTepUasiaM.

KoapdUuLMeHT TpomBoreHHOCTH k
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Puc. 5. Tucmoepamma pacnpedenenus Kodgpuyuenma
mpombozeHHocmu

CreneHu aare3sud TPOMOOLMTOB Ha IOBEPXHOCTH MaTepHu-
aJioB Npu nepdy3ud HATHBHOW KPOBBIO SIBJSICTCS BAKHOU Xa-
PAKTEPUCTUKON TPOMOOTEHHOCTH U IMO3BOJISIET OLEHUTHh CBOM-
CTBa MaTepHaja B KOHCTPYKLUH UMIUIAHTUPYEMBIX yCTPOMCTB,
KOHTaKTUPYIOIIUX C MOTOKOM KpoBU. OJHAKO paHee MpUMEHs-
€MbI€ METOAUKHU HMMEJIM CYHICCTBECHHBIC OIpaHUYCHMS, CHUXKA-
IOI[M€ JOCTOBEPHOCTh MOJNY4YaeMbIX PE3yJIbTaTOB BCIEICTBHE
HEBO3MO)KHOCTH 00ECIIEUNUTh OJUHAKOBBIC YCJIOBHS OOTEKAaHHS
00pa3oB KPOBBIO M HEBO3MOXXHOCTH CPAaBHUBATH OOJIBIIOE KO-
JIMYECTBO 0OPA3IOB OIHOBPEMEHHO. [IpeIoKeHHBIH Croco0
MOIU(HUKAINH METOIUKH TPOMOOIIUTAPHOTO TECTa U Pa3paboT-
Ka HOBOHM KOHCTPYKLHH KaMephl A1 MOHTHUPOBaHHs 00pa3LoB
II03BOJISIET MIPEOJOJIETh 3TU OrpaHuyeHus. B mpeanaraemoii
KaMepe 00pasibl PACIOIOKEHbI LIUPKYISIPHO B BEPTHKAILHOM
MOJIOKCHUH B OCECHMMETPHYHOM KaHalle TPH OCEBOW mojade
nepy3upyromen KUIKOCTH. ITO 00CCICUNBACT OIUHAKOBBIC
ycioBus nepy3un st Bcex 00pasioB.

IMoaxiroueHne Hacoca B nep(y3HOHHBIH KOHTYpP MO3BOJISIET
KOHTPOJMPOBATh CKOPOCTh MPOTEKaHUSI KPOBU BJIOJb ITOBEPX-
HOCTH 00pasia, YTo B JajbHEHIIEM IO3BOIUT MCCIIEN0BATH 3a-
BHCHUMOCTBH aAIre3uun TpOM6OLlHTOB OT CABHIOBBIX Hal'lpﬂ)l(eHI/Iﬁ
Ha TIOBEPXHOCTH MaTepualia.

Pa3paboran aBTOMaTH3MPOBAHHBIA METOJ IMOJACYCTA TPOM-
6OLlI/ITOB Ha MOBEPXHOCTHU W BBCIACHBI HOBBIE KOJIMYECTBEHHBIC
KPUTEpUH CTEICHU aAre3uu IO IUIOoIaau oOpasua, MOKPHITOH
a/Ire3MPOBAHHBIMU TPOMOOLIUTaMH. DTOT IOKa3aTelb OoJiee nH-
(hopmaTHBEH, YeM IPUMEHACMOE PaHEee YUCIO TPOMOOIIMTOB Ha
€/IMHUILIC TUIOLIAJIM, T.K. OH OTPaKaeT He TOJIBKO KOJINYECTBO, HO
M CTCIICHb aKTHBALIMU TpOM6OLIPITOB — pacijiaCTaHHbIC aKTUBH-
pOBaHHbBIE TPOMOOLUTHI MOKPHIBAIOT B aOCOIIOTHOM HCUHCIIE-
HHU OOJIBILYIO TOBEPXHOCTH 00pasua.

CrerieHb TPOMOOTEHHOCTH MaTepralia B MOAU(QHUIIPOBAHHOM
METOJIMKE, B OTIIMYUE OT paHee MPUMEHSIEMOr0 METO/[a, OL[CHH-
BAETCS C MOMOI[BIO OTHOCUTEJIBHOTO MOKa3aTess — KO3 hHiu-
€HTa TPOMOOTCHHOCTH, OTPaXKAIOUIEro CBOWCTBAa MaTepuana B
CpaBHEHMH C OJIHUM U TeM Xe pedepeHTHbIM 00pa3ioM — GTo-
porutactoM @-4. DToT MaTepua MUPOKO UCTIONb3YETCs AT U3-
TOTOBJICHHUSA l/13)le.l'[l/ll\/'l MCMIIMHCKOI'O HA3HAYCHHUA U €Iro TpOM60—
I'eHHbIE CBOICTBA XOPOILIO U3Y4EHBI KaK B YCIOBUSIX in Vitro, Tak
U B YCIIOBUSIX €x VIvo.

HCCHS}IOB&HMS HOBBIX ITOJJMMEPHBIX Mar€puaioB, KOTOPLIC
IPEIIOIaraloTCsl HCIIONb30BaTh B CEPACUHO COCYAUCTON XUPYP-
I'MA B KQYE€CTBE MaT€puajioB AJIsI UBIOTOBJICHUA CUHTCTHUYCCKUX
IPOTE30B KPOBEHOCHBIX COCY/IOB, MOKAa3aJio, YTO MaTepHalibl
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BBICTPAUBAIOTCS B CIIEAYIOLLECH MOCIENA0BATEILHOCTH 110 Mepe
yBennueHus: Tpomborennoctu: [UUIA, T1V, ®-42, ®-26, TIKIJI,
CK®D-26+d26, CKD-26. IlomydeHHbIe pe3ynbTaThl MPOTHBO-
pedaT M3BECTHBIM OITYOJIMKOBAHHBIM JIAHHBIM O TPOMOOTEH-
Hoctu Marepuanos [IKJI [8] u CK®d-26 [2]. Ilo naHHBIM 3THX
uccienoBanuii nporessl u3 CK®-26 u I1KJI npossisioT cnabbie
TPOMOOTEHHBIE CBOICTBA B IKCIICPUMEHTAX B YCIOBHUSX i1l ViVo.
OHAKO 3TH AaHHBIE MOJTYyYeHBI 0€3 CPABHEHUSI C KOHTPOJIBHBIM
MaTepralioM U MOTYT OBITh OLINOOYHBIMH U3-32 OOJIBIIOrO pa3-
Opoca ycIIoBuUil UCTIBITaHUs!, 00YCIIOBICHHBIX BapUATHBHOCTHIO
COCTOSIHUI SKCIIEPUMEHTAIBHBIX JKHBOTHBIX.

Tak kak TPOMOOreHHOCTh MaTepuaja MO CTeIEHH aJIre3uu
TPOMOOLIUTOB XapakTepU3yeT JIMIIb OJUH aCHEKT B3aUMOJCH-
CTBHSI MarepHasia U MOTOKa KPOBH, POJIb ATOTO IOKa3aTels He-
JIOCTAaTOYHA JUIs TPOTHO3UPOBAHUS IOBEJICHUSI Marephana B
yCIOBUSX in vivo. JlaHHOE NPOTUBOPEYUE MOXKHO OOBSICHUTH
TEM, 4TO Ha TPOMOOTEHHOCTH MPOTE3a, KPOME aIre3uH TPOM-
OOLMTOB, BIUSIET €0 MEXaHUYECKOE COOTBETCTBHE C TKaHSMHU
cocyaa, aHaTOMHYECKOe COOTBETCTBHE MECTY MMIUIAHTALUH U
CTEMNEHb aKTHBALUK APYTUX MEXaHU3MOB CBepThIBaHHs. [109TO0-
My MOYKHO CIeJIaTh BBIBOJ O TOM, YTO JUIsI KOPPEKTHOM OLIEHKH
TPOMOOTEHHOCTH HOBBIX MaTepUaJIOB U MPOTE30B, KOTOPHIE U3-
rOTaBJIMBAIOTCS U3 HUX, TPEOyeTCsl KOMIIJICKCHAST OLICHKA, BKITIO-
Yaromasi B ce0si HECKOJIBKO METOIOB MCIBITAHUN B YCIIOBUSI €x
Vivo W in vivo. YCOBEpPIICHCTBOBAHHAS METOAMKA TPOMOOIIM-
TapHOI'0 TeCTa CYLIECTBEHHO IOBBILIAET TOYHOCTh U MPUMEHH-
MOCTb JIaHHOTO METOJa JUISl MCCIIeA0BaHHs OOJBIIOrO Pa3HOO-
Opasust 00pasioB. Takum 00pa3oM, OKOHYATEIHLHOC MHEHHE O
TPOMOOTEHHOCTH MaTepualia, MpeJHa3HaYeHHOTO JUIs HUCIIONb-
30BaHMs B KOHCTPYKIMU HMIUIaHTATOB, KOHTAKTHPYIOLINX C T10-
TOKOM KPOBH, MOXKET OBITH C(HOPMHUPOBAHO TOJIHKO HAa OCHOBA-
HHU [TPUMEHEHUsI HECKOJIBKUX B3aUMOIOTIONHSIOIINX METOIOB.

Baarogapuoctb. Pabora BbInonHeHa npu GUHAHCOBOW MOJI-
nepxkke rpanta PH® Nel16-15-00109.
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SUMMARY

SCREENING ASSESSMENT OF MATERIALS
THROMBOGENICITY BY THE NUMBER OF PLATE-
LETS ADHERED FROM THE FLOWING NATIVE
BLOOD

Sergeev A., Zhorzholiani S., Tsygankov Y., Agafonov A.,
Gorodkov A., Bockeria L.

Federal State Budget Institution «A.N Bakulev National Medi-
cal Research Center of Cardiovascular Surgery» of the Ministry
of Health of the Russian Federation

The materials used in the construction of implants contacting
with blood should be resistant to thrombus formation. One of
the stages of a thrombogenicity assessment of materials is to
determine the number of platelets adhered to its surface during
the exposure to flowing blood under ex viAvo conditions.

The aim of this study was to develop a modified test for
screening assessment of materials for their thrombogenicity in
contact with native blood.

For the purpose of the study, flow chambers of were devel-
oped, allowing to mountain simultaneously 16 material samples.
The chamber was connected to the circulatory system of the ex-
perimental animal through arterial and venous ports in such a
way that blood, passing through the chamber, returned to the an-
imal. The exposure time was 1 min. After perfusion the samples
were rinsed and stained. The number of platelets adhered per
unit area was calculated automatically that allowed significant
error diminution.

A total of 9 experiments were carried out on pigs under ex
vivo conditions. The method was validated using standard sam-
ples of pyrolytic carbon, VT-6 titanium, glass, and polytetrafluo-
rethylene as reference materials. New materials for synthetic
vascular prostheses have been investigated.

The developed technique makes it possible to study the throm-
bogenicity of polymeric materials with sufficient reliability.

Keywords: thrombogenicity, ex vivo, platelet test, polymer
materials.
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PE3IOME

CKPUHHMHIOBASI OILIEHKA MATEPHAJIOB HA
TPOMBOT'EHHOCTD IO KOJIMYECTBY AJIIE3UPO-
BAHHBIX TPOMBOLIUTOB IIPU KOHTAKTE C HA-
TUBHOM KPOBBIO

Ceprees A.A., Kop:xommanu H1.T., [{pirankos F0.M.,
Aradonos A.B., I'oponkos A.1O., bokepus JI.A.

Dedepanvroe eocyoapcmeennoe O100X4CemHoe  yupentcoeHe
«Hayuonanenolli MeOUyuUHCKUll  UCCIe008amMenbCKull  YeHmp
cepoeuno-cocyoucmoti xupypeuu um. A.H. baxynesay Munu-
cmepcemea 30pasooxpanerus Poccuiickoii @edepayuu, Mocksa,
Poccus

Marepuaisl, ICIONb3yeMble B KOHCTPYKIIMN HMIUIAHTATOB,
KOHTaKTHPYIONINX C KPOBBIO, TOJKHEI 001aJaTh CBOWCTBAMH
réMOCOBMECTUMOCTH, 3HAYUMON XapaKTepPUCTHUKOW KOTOPOM
SIBIISIETCSI YCTOMYMBOCTH K TpoMOooOpazoBaHuio. OgHIM H3
9TANoOB KOMIIJIEKCHOH OIEHKH TPOMOOTEHHOCTH MaTepHajioB
SIBIISICTCSI OTIPEJIeNIeHNe KOMMIECTBA TPOMOOITUTOB, aATe3NpPO-
BaHHBIX Ha MTOBEPXHOCTH MaTepHaia, Ha eJUHHILY TUIOIMAIH
MIPH €r0 SKCIO3WIMK MPOTEKAIomeld KPOBH B YCIOBHAX ex
Vivo.

Lensio mccnenoBanus sBisieTcss pa3zpadoTka Monudunu-
POBAHHOTO TEeCTa /U CKPHHUHTOBOH OIIEHKH MaTeprajoB Ha
TPOMOOTEHHOCTH TIPH KOHTAKTE C HATUBHOI KPOBBIO.

B pesynbraTe mcciaenoBanus pa3paboTaHbl IPOTOUHBIE Ka-
MepBl HOBOTO 00pasia, MO3BOJSIONINE BMECTHTh B cebsa 16
o0pasmoB mareprana. Kamepy moakimodann K CHCTeMe Kpo-
BOOOpAIIEHHUS YKCIIEPHMEHTAIBLHOTO KHBOTHOTO Yepe3 apTe-
pHaNbHBIe W BEHO3HBIE MOPTHI TaKUM 00pa3oM, 4TO KPOBB,
MIPOXOAS Uepe3 KaMepy, BO3Bpalianach K ;KUBOTHOMY. Bpems
skcro3unuu cocraBmio 1 muH. Ilocme mepdysun oOpasub
MPOMBIBANN M OKpamuBaid. KomndecTBO NpHKpENIeHHBIX
TPOMOOIIMTOB HAa EAMHMIYYy IUIOMAAH PACCUNUTHIBANIOCH aB-
TOMAaTHYECKH, YTO TIO3BOJIMIO 3HAYNTENHEHO YMEHBIIUTH
norpemrHocTh. [IpoBeneHo 9 IKkCriepMMEHTOB HA CBHHBSX B
YCIOBHSX ex Vvivo. Bammpmanms METOIMKH C HCIIONB30BAaHHEM
CTaHAAPTHBIX 00PA31I0B U3 MUPOIUTHIECKOTO YIIeposia, THTaHa
BT-6, crexina u ropornacta HoATBEpANIa U3BECTHBIE 3aKOHO-
MepHOCTH. MccnenoBanbl HOBbIE MAaTePHATIBI 1T H3TOTOBICHHS
CHHTETHYECKHX MPOTE30B KPOBEHOCHBIX COCYIIOB.

PazpaboTtanHas METOIUKA MO3BOJISET C TOCTATOYHOM OCTO-
BEPHOCTBIO HCCIE0BATh TPOMOOTEHHOCTh MOJMMEPHBIX MaTe-
pHanos.
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The Cannabis sativa plant has been used for medicinal pur-
poses for thousands of years by different cultures. The first docu-
mentation of cannabis as a medicine appeared in China 5000
years ago when it was recommended for malaria, constipation,
rheumatic pains and, mixed with wine, as a surgical analgesic. In
India, more than 1000 years BC, the plant was used for various
functions, such as a hypnotic and a tranquilizer in the treatment of
anxiety, mania and hysteria [19]. The Assyrians inhaled cannabis
to relieve symptoms of depression. A Greek physician, Pedacius
Dioscorides, between 50 and 70 AD classified different plants, in-
cluding C. sativa, and described the benefits derived from its use in
his book De Materia Medica [30]. Cannabis was introduced into
Western medicine in the 19th century for its analgesic, anti-inflam-
matory, anti-emetic and anticonvulsant properties.

In the early 20th century, cannabis extracts were used for the
treatment of psychiatric disorders, and were especially utilized
as sedatives and hypnotics. After the 1930s, medical use of can-
nabis significantly decreased as it was considered to be an il-
legal substance, and its use in psychiatry was limited. However,
after the identification of the main components of cannabis and
the discovery that the endocannabinoid system (ECS) is able to
modulate different processes in pain medicine and psychiatric
disorders, interest in the use of cannabinoids has been renewed
[10,12,13,18,26]. The medical use of cannabis extracts was ap-
proved in June 2010 by ten European countries [7].

In the past two decades, numerous tools to perturb the ECS
have been developed and demonstrated its potential efficacy for
pain relief and in treatment of neurological disorders. However,
global targeting of the ECS is also associated with undesirable
results, including deleterious effects on memory, cognition,
mood, and the development of tolerance and dependence in hu-
mans [5,15,27,25,37]. Similarly, laboratory animals also exhibit
both tolerance and dependence subsequent to the chronic admin-
istration of cannabinoids [2,15,20,29].

Cannabinoids are classified based on their origin into three
categories: endocannabinoids (present endogenously in hu-
man tissues), phytocannabinoids (plant-derived), and synthetic
cannabinoids (pharmaceuticals). Cannabinoids exert an anal-
gesic effect, peculiarly in hyperalgesic conditions associated
with neuropathic and inflammatory pain [22]. Components
of the cannabinoid system are expressed almost ubiquitously
throughout nociceptive pathways, and thus targeting the system
via exogenous cannabinoid ligands, or enhancement of endog-
enous communication can modulate nociceptive signaling at
multiple sites including the periphery, dorsal horn of the spinal
cord, and supraspinal structures associated with pain processing
[31,32,37].

The first cannabinoids to be chemically characterized, delta-
9-tetrahydrocannabinol (THC), and cannabidiol (CBD) were
the most abundant members of this class of natural products in
the dried and heated flowers of C. sativa varieties that are used
for the production of marijuana and hemp, respectively [24].
Accordingly, THC is responsible for the psychoactive effects
of marijuana whereas CBD was found to be non-psychotropic
[6,20]. Initially, research on cannabinoid acids received little at-
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tention, but cannabinolic acid (CBNA), like CBD, has recently
been reported to have anti-nausea and anti-anxiety activity and
to reduce depressive-like behavior in two genetic animal models
of depression [24]. CBNA, a non-psychoactive cannabinoid is
formed during storage and aging of plant samples by degrada-
tion of tetrahydrocannabinolic acid (THCA), a major compo-
nent of cannabis resin [3]. Nevertheless, the potential clinical
uses of cannabinoids remain strongly limited by the unaccept-
able adverse effects of cannabis including its psychotropic ac-
tion [1,13] or tolerance, dependence, and withdrawal symptoms
upon drug cessation [15,28,33].

Cannabinoid-based medications possess unique multimodal
analgesic mechanisms of action, modulating diverse pain tar-
gets in the nervous system. However, more clinical and preclini-
cal studies are needed to address the issues of the tolerance and
dependence associated with cannabinoids. Characterizing and
modifying drug tolerance is important in the development of
and optimization of analgesics in order to relieve pain with re-
peated use. Some behavioral tolerance effects of cannabinoids
have been reported in rodents. For example, tolerance to vari-
ous effects of THC and synthetic cannabinoid agonists (WIN
55,212-2, CP 55,940) develops readily upon repeated drug ad-
ministration, and the development of tolerance may depend on
sex differences. For example, female rats developed more anti-
nociceptive tolerance to THC than males [34,35].

Because most previous studies examined antinociceptive tol-
erance to cannabinoids in rats, the present study examined the
development of antinociceptive tolerance to repeated adminis-
tration of THC and CBNA in mice.

Material and methods. Studies were conducted in male mice
weighing 30-50 g that were bred at the vivarium of the BMC.
The mice were housed under standard conditions (22+2°C, 65%
humidity, light from 7:00 a.m. to 8:00 p.m.), and maintained
with food and water freely available. Training sessions were car-
ried out five days per week during the daylight hours. Through-
out the experiments, animals were treated in accordance with the
Guidelines for the Care and Use of Mammals in Neuroscience
and Behavioral Research (National Academy of Sciences, 2003)
and all experimental protocols were approved by the local Bio-
ethics Committee of the BMC. We adhered to the Guidelines
of the International Association for the Study of Pain regarding
investigations of experimental pain in conscious animals [38].

Drugs. Delta-9-THC (250 pg/kg, Cerilliant, Sigma-Aldrich) and
CBNA (2.5 mg/kg, Cerilliant, Sigma-Aldrich) (in a volume 0.03-
0.05 ml) or the same volume of vehicle (10% DMSO (Sigma) in sa-
line) were injected intraperitoneally (i.p.). For studies of tolerance,
these drugs were administered repeatedly over five consecutive
days (Monday—Friday). Concentrations and volumes of drugs were
calculated according to corresponding data in rats [8,35].

Behavioral measures of nociception. Experiments were con-
ducted using three behavioral plantar nociceptive tests: thermal
paw withdrawal test (Hargreaves method) (#390, IITC Life Sci-
ence, Inc., Woodland Hills, CA, USA), mechanical paw with-
drawal test using with IITC Electronic von Frey (#3900 rigid tip
90 g range), and Hot Plate Analgesia Meter (#39, IITC).
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Thermal paw withdrawal (Hargreaves) test: Mice were first
habituated over three successive daily sessions to stand on
a glass surface heated to 30+1 °C within a ventilated Plexi-
glass enclosure. Before formal testing, baseline latencies for
paw withdrawals evoked by radiant thermal stimulation were
measured three times/paw, with at least 5 min elapsing be-
tween tests per each paw. A light beam was focused onto the
plantar surface of the hindpaw through the glass plate from
below, and the latency from the onset of light application to
brisk withdrawal of the stimulated paw was measured. To
prevent potential tissue damage, a cutoff time of 20 s was
imposed if no paw movement occurred.

Mechanical paw withdrawal threshold (von Frey) test: Mice
were placed on a mesh stand (#410, IITC) inside plexiglass en-
closures and trained for three consecutive daily sessions to accli-
mate them to the testing environment. The electronic von Frey
device registered the force (g) at the moment that the

hindpaw was withdrawn from the semi flexible polypropylene
filament. Prior to testing, each paw was tested for baseline me-
chanical withdrawals at least three times, with a minimum of 5
min between successive measurements per each paw.

Hot plate test: For the hot plate (HP) test, mice were habituat-
ed to the testing environment for three successive daily sessions.
Mice were placed on an anodized aluminum plate (275mm x
263mm x 15mm) supplied with a Plexiglass enclosure. The
plate was heated to 55°C and the latency to the first hindpaw lick
or time to first jump was determined. The cut-off time was 20 s
for HP latencies.

Behavioral testing. Mice were randomly divided into experi-
mental and control groups. Prior to testing, baseline values for
thermal and mechanical tests were assessed. Baseline values
were defined as the mean of three measurements for the left and
right hindpaws, with 5 min intervals between tests. Each animal
was tested with these three tests in the same session. Similar pro-
cedures were followed for the repeated microinjection of THC
(250 pg/kg) and CBNA (2.5 mg/kg) for four consecutive days.
Mice were tested 15 min after drug administration.

All data are presented as mean = SEM. Paw withdrawal la-
tencies to heat and mechanical paw withdrawal thresholds were
compared using One-way analysis of variance with repeated
measures (rMANOVA). Post-hoc comparisons between vehicle-
treated and THC- or CBNA-treated mice were made using the
Tukey-Kramer or Dunnett’s multiple comparison tests. The sta-
tistical software utilized was InStat 3.05 (GraphPad Software,
USA). Differences between groups of mice were considered sta-
tistically significant if P<0.05.

Results and discussion. In this first series of experiments,
we studied whether tolerance would develop in mice following
systemic (i.p.) administration of 250 pg/kg THC. Our results
showed that THC induced strong antinociception in all three
behavioral tests on the first day of the experiment (Fig. 1). The
latency of thermal paw withdrawal (Hargreaves test) was sig-
nificantly increased during five days of testing, [[MANOVA: F
(16,55)=150.85, P<0.0001, n=12]. Dunnett’s comparison post
hoc test between baseline control and experimental data clearly
showed significant increases in thermal withdrawal latency for
the first (t=23.699, p<0.01), the second (t=15.985, p<0.01), the
third (t=12.329, p<0.01), the fourth (t=7.179, p<0.01), and the
fifth days (t=3.156, p<0.05) (Fig. 1A). As can be seen from this
Fig., from the second day of testing the latency of the reflex is
progressively reduced, indicating the development of tolerance
to repeated systemic administration of THC.

We obtained similar results for the hot plate test TMANOVA:
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F (10,25)=23.596, P<0.0001, n=6]. In this test, withdrawal la-
tency was significantly increased in the first three days of the
experiment, on
the first (t=7.475, p<0.01), second (t=4.377, p<0.01) and third
days (t=2.710, p<0.05). However, antinociception was gradually
reduced over the five experimental days (Fig. 1B). Mechanical
paw withdrawal thresholds (von Frey test) also increased after
THC [rMANOVA: F (16,55)=63.725, P<0.0001, n=12]. The
Dunnett post hoc test confirmed this effect on the first (t=14.505,
p<0.01), second (t=10.177, p<0.01), third (t=6.464, p<0.01) and
fourth days (t=2.938, p<0.05). As for the antinociceptive effects
on withdrawal responses to heat, tolerance to THC was evident
(Fig. 10).
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Fig. 1. Antinociceptive tolerance to systemic injections of
THC. Latency of thermal paw withdrawal on the Hargreaves
test (A), latency of paw withdrawal on the hot plate (B), and
mechanical withdrawal threshold (von Frey test) (C) increased
after THC. It is noteworthy that as a result of repeated injections
of THC over a period of five days, there is a progressive reduc-
tion in withdrawal latencies and thresholds indicating develop-
ment of tolerance

In the second series of experiments, we explored the sec-
ond cannabinoid — cannabinolic acid (CBNA), which, unlike
THC, has no psychotropic action. Systemic (i.p.) administra-
tion of CBNA (2.5 mg/kg) produced stronger antinociception
and, to some extent, more rapidly developed tolerance than
THC. In all these three behavioral tests, ’IMANOVA showed a
significant increase in withdrawal responses to thermal (Harg-
reaves), [F (16,55)=49.245, P<0.0001, n=12], and hot plate [F
(10,25)=56.47, P<0.0001, n=6], and mechanical stimuli (von
Frey) [F (16.55)=142.07, P<0.0001, n=12].

Dunnett’s post hoc test on paw thermal stimulus revealed a
significant increase in withdrawal latency on the first (t=12.452,
p<0.01), second (t=8.505, p<0.01) and third (t=3.949, p<0.01)
days (Fig. 2A). A similar increase in latency was observed with
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the hot plate test during the first three days (t=13.324, p<0.01,
Ist day), (t=6.917, p<0.01, 2nd day), and (t=3.910, p<0.01,
3rd day) (Fig. 2B). Mechanical withdrawal thresholds test also
showed a significant increase on the first (t=23.208, p<0.01),
second (t=11.542, p<0.01), third (t=7.118, p<0.01) and fourth
days (t=3.029, p<0.05) (Fig. 2C).
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Fig. 2. Antinociceptive tolerance to systemic injections of
CBNA. Latencies of thermal paw withdrawal using the Harg-
reaves test (A), and the hot plate test (B), and mechanical with-
drawal thresholds (von Frey test) (C) increased after CBNA.
Repeated administration of CBNA over a period of five days re-
sulted in a progressive reduction in the antinociceptive effects of
CBNA, indicating the development of analgesic tolerance

Fig. 2 clearly shows that repeated i.p. administration of
CBNA resulted in a gradual decrease in the antinociception in
of the behavioral measures. Withdrawal responses to heat and to
mechanical stimuli returned to baseline by the 4th and 5th day
of testing, respectively. Thus, as for THC, tolerance developed
following repeated administration of CBNA.

Our results showed that while the two major components of
cannabis, THC and CBNA, produced potent antinociception to
heat and mechanical stimuli in mice, repeated systemic admin-
istration of them resulted in rapid tolerance. Indeed, within 4-5
days of administration, withdrawal responses returned to base-
line values. It has been found that chronic treatment of rodents
with THC results in tolerance to its acute behavioral effects,
such as analgesia, motor inhibition, and the memory-disruptive
effects of cannabis. Such tolerance depends on dose, duration
of treatment, species, and the dependent variable measured, and
there is significant consensus that the mechanism of such toler-
ance is pharmacodynamic and not pharmacokinetic [14]. Recent
functional magnetic resonance imaging (fMRI) and magnetic
resonance spectroscopy (MRS) studies in humans showed that
an understanding of the pharmacodynamic mechanism for the de-
velopment of tolerance to cannabis is needed in the context of the
long-term therapeutic use of cannabis-based medications [17].
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Evidence suggests that the effects of acute administration of
THC are less prominent in individuals with a regular pattern of
cannabis use compared to non-regular users. These studies indi-
cate that frequent cannabis users report impairments in a broad
range of cognitive functions upon acute THC administration. In
this regard, cognitive functions in humans (sustained attention,
psychomotor ability, distractibility, verbal learning, etc.) appear
to be the domain most likely to demonstrate tolerance upon re-
peated exposure, with some evidence of full tolerance indicating
a complete absence of an acute effect [4].

The adverse effects of repeated THC administration may oc-
cur through a combination of pathways involving cannabinoid
receptor activation, accumulation of cannabinoids and their
metabolites, and upregulation of neuroinflammatory cytokines.
Thus, tolerance may play a relevant role in the cascade of neu-
robiological events leading to disorders affecting brain chemis-
try and circuitry [4]. We suggest that this possibility should be
taken into account when prescribing cannabis medications for
pain therapy.

Numerous studies have demonstrated that: (i) cannabinoids
suppress nociceptive processing, (ii) this suppression involves
supraspinal, spinal and peripheral mechanisms, (iii) endogenous
cannabinoids suppress pain, (iv) cannabinoids suppress neuronal
hyperexcitability and central sensitization, (v) cannabinoids sup-
press hyperalgesia and allodynia through actions at CB1 and CB2
receptors, and finally (vi) cannabinoid receptors are anatomically
localized to modulate nociceptive transmission through actions in
the periphery and spinal cord [2,11,16,22,28]. Thus, cannabinoids
may be used as an alternative to opioids or as an adjunct medication
to reduce the doses of opioids required for analgesia.

There are multiple mechanisms by which cannabinoids pro-
duce antinociception. Morphological and physiological evi-
dence suggest that cannabinoids produce antinociception by
decreasing sensitization of primary afferent nociceptors and
through a presynaptic CB1R-mediated modulation of nocicep-
tive input to the spinal cord [2,21,29]. The attenuation of cap-
saicin-induced increase in excitability and depolarization of the
substantia gelatinosa cells suggests that the strong inhibitory ef-
fect of the cannabinoids is capable of reducing the nociceptive
input to the spinal dorsal horn [21,29]. This strong inhibitory ef-
fect is likely to be one of the mechanisms of the antihyperalgesic
and analgesic effects of cannabinoids in various animal models
of acute and chronic pain [21,29,33].

In the brain, low levels of cannabinoid receptors in brainstem
regions that control vital heart rate and respiratory function pro-
vide an anatomical basis for the low toxicity of cannabinoids.
However, the psycho-activity of direct acting CB1R agonists
proved to be a major barrier to their use as therapeutic tools in
the pharmacotherapy for chronic pain. More encouraging results
have arisen from a number of studies showing positive effects of
CB2R agonists, locally administered cannabinoids, inhibitors of
the anandamide-degrading enzyme or the putative anandamide
transporter, or the use of new atypical cannabinoids. Such novel
targets for pain pharmacotherapy represent important future di-
rections for research in this field [22,36].

Concerning the molecular mechanisms of antinociceptive
tolerance, it has been recently discovered that c-Jun N-terminal
kinase (JNK) signaling pathways delay tolerance to the antino-
ciceptive and anti-allodynic effects of THC, but not to synthetic
cannabinoid agonists (CP55,940 and WINS5,212-2) in wild-type
mice using the formalin test and in mice with cisplatin-evoked neu-
ropathic pain using the tail-flick assays. These results emphasize the
agonist-specific mechanism of cannabinoid tolerance [9].
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Further studies are needed to better understand the neuro-
nal and molecular mechanisms underlying the development of
tolerance upon repeated cannabinoid exposure regarding ago-
nist-induced downregulation of cannabinoid receptors and their
intracellular trafficking. Such information is required in order
to optimally develop effective cannabinoid agonists that lack
antinociceptive tolerance.
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SUMMARY

ANTINOCICEPTIVE TOLERANCE TO CANNABI-
NOIDS IN ADULT MALE MICE: A PILOT STUDY

L2Tsagareli M., 2Kvachadze 1., 3Simone D.A.

!Beritashvili Center for Experimental Biomedicine, Laboratory
of Pain and Analgesia, Thilisi; *Tbilisi State Medical University,
Department of Physiology, Georgia; *University of Minnesota,
Department of Diagnostic and Biological Sciences, Minneapo-
lis, MN, USA

Over the past two decades, numerous tools have been devel-
oped to study the endocannabinoid system. Studies show the
potential effectiveness of endocannabinoids for the relief of pain
and neurological disorders. However, global targeting of the en-
docannabinoid system has also been associated with unwanted
outcomes, including deleterious effects on cognitive and emo-
tional functions, the development of tolerance and dependence,
and withdrawal symptoms after drug cessation in humans. The
main objective of the present study was to determine whether
male mice develop tolerance to delta-9-tetrahydro-cannabinol
(THC) and cannabinolic acid (CBNA)-induced antinociception
with long-term treatment. Using behavioral tests of mechanical
and thermal nociception, we found that systemic (intraperito-
neal, i.p.) administration of THC and CBNA resulted in strong
antinociception on the first day of the experiment. However,
over the next four days, the behavior indices of antinociception
to mechanical and thermal stimuli gradually decreased, indicat-
ing the development of tolerance following systemic administra-
tion of these drugs. Thus, the two main components of cannabis,
THC and CBNA, are characterized by the development of toler-
ance in mice as a result of their repeated i.p. administration.

Keywords: allodynia, analgesia, hyperalgesia, nociception,
pain, withdrawal reflexes.
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AHTHUHOIMUIEIITUBHASA TOJEPAHTHOCTb K
KAHHABAHOHUIAM Y B3POCJBIX MBIIIEA-CAM-
OB: NPEABAPUTEJIBHOE NCCJIEJOBAHUE

Mlarapeau M.I., ’Kauanze WU./1., *Cumone JI.A.

[lenmp skcnepumenmanvroi 6uomeduyunvt um. U.C. Bepu-
maweunu, Jlabopamopus 6onu u ananeesuu, Tounucu, *Tounuc-
CKULL 20CYOapCMEeHHbLIL MeOUYUHCKULL YHUSepcumen, Kageopa
Gusuonoeuu, I'pysus; *Vuusepcumem Munnecomei, oenapma-
MeHmM OUASHOCIMUYECKUX U 6uoroeueckux Hayk, Munneanonuc,
Munnecoma, CIIIA

3a mocnexHNUEe OBA ACCATHIETUS pa3paboTaHO MHOKECTBO
MOJAXOAOB U W3YYCHUS JHAOKAHHAOMHOMIHOW CHCTEMBI.
HccenenoBanuss TOKa3bIBAIOT IMOTCHIHAIBHYIO 3(PQeKTHB-
HOCTh SHJOKaHHAOWHOWIOB 1Js oOierdeHus Oomud u He-
BPOJIOTHYECKHUX paccTpoiicTB. OgHaKo rmobaibHOE HAlelu-
BaHUE HA YHAOKAHHAOMHOMIHYIO CHCTEMYy TaKXKe CBS3aHO C
HEe)XeTaTeNbHBIMU TIOCIEJCTBUAMH, BKIIOYAs yTHETaroIee
BO3ACHCTBHE HAa KOTHUTHBHBIE M SMOIMOHAIBHEIE (YHKIUH,
pa3BHUTHE TOJIEPAHTHOCTH M 3aBHCHMOCTH, a TaKXKe CHMIITO-
MBI OTMEHBI.

Llens  wuccrmemoBaHMs -  ONPEAENNTh,  PA3BHBAIOT-
Ci JH y CaMIOB MBIIIeH TOJNEPAHTHOCTh K JenbTa-9-
terparuapokanHadunony (THC)- n xkaHHaOMHOIOBOH KUCITO-
toit (CBNA)-uHAyIUpOBaHHOW aHTHHOLIWIEIINN TPH JITH-
TETbHOM JICICHNN.

Hcenonb3ys noBeaeHYECKHE TECThl MEXAHUYECKOW U TeM-
MepaTypHOl HOIMIENIHH, OOHApyXeHO, UYTO CHUCTEMHOE
(BuytpubpromunHoe) BBeneane THC u CBNA mpuBogut k
CHJIPHOW aHTHHOLMICTIIMU B TIEPBBIN JE€Hb 3KCIEPUMEHTA.
OnHako B TeUeHHE CIEAYIOMHMX YEThIpeX JHEH Mmokas3arenu
TIOBEJICHHS, CBSI3aHHBIC C AHTHHOIUIETIHEH K MeXaHHWde-
CKUM M TETIOBBIM Pa3Apa’kUTEIsIM, TOCTENIEHHO CHUKAICH,
yKa3bplBas Ha Pa3BUTHE TOJICPAHTHOCTH IIOCIE CHCTEMHOTO
BBEJICHHS YTHX IIPEIaparToB.

Taxum 00pas3oMm, 1Ba OCHOBHBIX KOMIIOHEHTa KaHHaOwHca,
THC nu CBNA xapakTepu3yloTcs pa3BUTHEM TOJIEPAHTHOCTH
y MBIIIEH B pe3ylnbTaTe UX MOBTOPHOTO BHYTPHOPIONIMHHOTO
BBEJICHHUS.
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Na, K-ATPase AND Cl-ATPase REGULATION BY DOPAMINE

Chkadua G., Tsakadze L., Shioshvili L., Nozadze E.

Iv. Beritashvili Center of Experimental Biomedicine, Tbilisi, Georgia

The neurotransmitter (NT)-dependent regulatory system of
Na, K-ATPase, and Cl-ATPase have been discovered in the syn-
aptic membranes of the rat brain. This regulation is implemented
with noradrenaline (NA), dopamine (DA), serotonin (SHT), and
acetylcholine (ACh). The action of NA, DA, and 5HT, in turn, is
regulated by the factor found in the synaptosomal cytosol frac-
tion (SFa). The addition of SFa abolishes Na, K-ATPase inhibi-
tion induced by the action of the above-mentioned NTs, leading
to the enzyme activation [9,6].

Regulation of the Cl-ATPase and Na/K-ATPase with an NT
and SFa has functional importance because it is specific for the
synaptic membranes, while SFa is localized exclusively in the
synaptic cytosol. The effect of NT and SFa action on the Na,
K-ATPase is characterized by tissue specificity [9,3]. The effect
is different in various regions of the brain and different types
of synapses [9]. The ratios of activatory/inhibitory mechanisms
and their depths at different stages of ontogenesis and in the ani-
mals of different habitats vary as well [10]. However, the mo-
lecular mechanisms of the NT and SFa action on CI-ATPase and
Na, K-ATPase are yet unknown. Clarification of these mecha-
nisms will provide more information on the functional role of
this regulation.

The material presented in this work is an endeavor to elucidate
the above problem; we have investigated the action of dopamine on
Cl-ATPase and Na, K-ATPase transport stoichiometry.

Material and methods. The synaptic fraction from rat brains
served as the Cl-ATPase and Na, K-ATPase preparation, which
was collected between the 1.2-0.9 M sucrose layers [2]. The pro-
tein concentration was evaluated by the Lowry method [14], the
inorganic phosphorus by the modified Fiske-Subbarow [4], and
the Kazanova-Maslova method [7]. The Na, K-ATPase activ-
ity (V) was assessed as the ouabain-sensitive part of the total
ATPase activity, in umolP, i’ (mg protein)”.
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The standard reaction medium for Na/K-ATPase assay con-
tained: 2 mM ATP, 2 mM MgCl,, 140 mM NaCl, 5 mM KCl and
50 mM Tris-HCI, pH 7,7. Assessment of the Mg-ATPase was
conducted in the incubation medium containing 0,2 mM oua-
bain, 2mM ATP, 2 mM MgCl,, 145 mM KCl, and 50 mM Tris-
HCI, pH 7,7. With respect to Mg-ATP, the dissociation constant
adopted was 0.085mM [1,10]. For CI-ATPase reagent medium
always contained 30 mM Tris—Malate (pH 7.65), 0.4 mM EGTA,
and 0.3 mM ethacrynic acid (the specific inhibitor of Cl-ATPase
[5,15]. CI-ATPase was measured as the difference between Cl -
containing incubation and ethacrynic acid-containing media.

The Cl-ATPase and Na, K-ATPase enzyme systems reaction
is a function of many physiological ligand sands. Each one may
exert an activating or inhibiting action on the enzyme. To ana-
lyze the enzymatic reaction’s initial velocity, it is required to get
V = (MgATP, Mg, ATP, CI) function for the Cl-ATPase and
V = f (MgATP, Mg, ATP, Na‘, K*) for the Na, K-ATPase to
the one variable function, where the values of other ligands are
constant.

In case the conditions are unchanged during the reaction, with
the enzyme functional unit structure being stable, the initial ve-
locity would be a one-variable function and would be reflected
by the following analytical formula:

n £z i
i=0

CEN
2 fx
i=0

V=e, S=n+m+p

where 0, and B, are the sum of products of individual velocity
coefficients and constant ligands’ concentrations. X is a variable
ligand concentration; e - is the enzyme overall concentration. n,
m, and p represent power parameters and are positive integers. n
is the number of sites for essential activators, m is the number of
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sites assigned for full effect inhibitors, while p is the number of
sites of partial effect modifiers [11]. To define n, m, and p param-
eters and correspondingly, decipher the molecular mechanism of
the multi-sited enzyme systems a special method was used [11].

The principle of defining n parameter’s numerical value is
based on the following property of the function

P % ﬁ;l_“ i
— =0 | (U=1/V:t=1/x) (x- is concentration of variable ligand)

Ulr.t)= :
Yot
i=0

For U (r, t) function there is an open interval (t; +o0) (t, is for
U (r,t) function the final turning point), where it has a concave
shape at r<n, it has a convex shape when r>n, while when r=n
U(r,t) function has an asymptote [8,1,11]. Mean approximation
coefficient (MV) and correction coefficient (CC) allow for the
estimation of the existence of the asymptote and let us define
the n parameter. The theory and method for defining m param-
eter are identical to those of n parameter [11], only argument of
U(r,t) function should be replaced by x (x is the concentration
of variable ligand). To define the numerical quantity of the p
parameter a table is presented [11].

Ethics approval: Rats experienced no suffering before death,
as their death was caused by decapitation. All experiments were
approved by the animal care and use committee at the Iv. Beri-
tashvili Center of Experimental Biomedicine (N05/04.04.2021).

Results and discussion. In the case of relatively small Mg,
ATP,, and high substrate (S) concentrations, the Na, K-ATPase
system works in the so-called OPS regime, while in the case of
a low substrate and high free Mg?* concentrations, the so-called
OPM regime operates [1,13].

In the OPS regime, transport of Na* and K* occurs simultane-
ously at a constant stoichiometry (Na'/K'=3/2), while in the OPM
regime transport is sequential and characterized by variable stoichi-
ometry [1,13]. In the OPM regime, in the case of high, ([K']>100
mM) concentration, the number of sites required for the essential
activators for Na* alters and becomes equal to four, while transport
of three Na* ions may be followed by transport of one K* ion.

For obtaining a more detailed picture of the action of any mod-
ifiers on the Na, K-ATPase, it is essential to study its working
in every regime of operation. With this goal in mind, the action
of the Na, K-ATPase regulating factor, NT, should be studied in
both the MgATP dependent -OPS and Mg*" dependent - OPM
regimes. Specifically, it was necessary to study the mechanism
of Na" and K*-induced Na, K-ATPase activation without and
after the addition of DA. It was also intended to determine the
number of sites for essential activators (n).

Na/K-ATPase activity dependence upon K* concentration in u(7;
#)/t coordinate system in the OPS regime under influence of DA is
presented on Fig.1. The incubation medium was [MgATP]=1,628
mM, [ATP,_[=0,372 Mm, [Mg,_ ]=0,372mM, [NaCl]=147mM. In
all case, linearization was attained at r=1, showing that the number
of essential activators for K* ions equals one.

In the OPS regime under the influence of DA, the transport
stoichiometry of K*changes and corresponds to the OPM re-
gime stoichiometry (n=1) (Fig.1). Therefore, we can infer that
under the influence of the DA, the enzyme system is converted
from the OPS to the OPM regime, and the electrogenicity coef-
ficient changes.

As shown in Fig. 1, with increased concentration of DA, the
intercept on the ordinate increases, the slope increases, and the
straight lines cross the abscissa at the same point, which indi-
cates that, in this case, DA is a nonspecific inhibitor [11].
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Fig. 1. Influence of different concentrations of DA on Na/K-
ATPase in the OPS regime during activation with K*; incuba-
tion medium was: [DA]=0.01mM (3), 0.05 mM (2), 0.1mM (1);
[NaCl]=147 mM, [MgATP]=1.628 mM, [Mg]=[ATP]=0.372
mM. u (, )=f(t) (r=1; u=1/V; t=1/[KCI]).

Curve 1: [DA]=0.100 mM; r=1

Curve 2: [DA]=0.050 mM; r=1

Curve 3: [DA]=0.01 mM; r=1
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02
2
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r = i T 1
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Fig. 2. Dependence of Na/K-ATPase activity upon K* con-
centration in the OPM regime, in the absence of [DA]=0 (2)
and after addition of [DA]=0.05mM (1). Incubation medi-
um was: [NaCl]=147 mM; [MgATP]=1.8mM, [Mg]=3mM,
[ATP]=0.05mM. u (v, t)=f(t) (r=1; u=1/V; t=1/[KCI]).

Curve 1: [DA]=0.05 mM; r=1

Curve 2: [DA]=0. r=1

Na/K-ATPase activity dependence upon K* concentration in
u(r, 1)/t coordinate system in the OPM regime is shown on Fig.2.
The reaction medium was: [MgATP]=1,8 mM, [ATP, =0, 05
Mm, [Mg**, =3 mM, [NaCl]=147mM. According to the data
obtained in both cases, when [DA]=0 (curve 2) and [DA]=0,05
mM (curve 1), linearization occurs at the r=1 value, which
shows that in the OPM regime the number of the essential acti-
vators for K* is unchanged.

Investigation of the K' activation mechanism of Na, K-
ATPase system in OPM regime (Fig. 2) demonstrates that under
the action of DA linearity occurs when r=1, so the number of
the essential activators for K" equals one. In this regime, the
slope increases, and the straight lines intercept the abscissa at a
common point, which shows that in this regime DA again acts
as a nonspecific inhibitor [11]. These data, as well as the results
shown in Fig 1, support the earlier suggestion that DA trans-
forms the Na, K-ATPase from the OPS into the OPM regime.
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Fig. 3. Dependence of Na/K-ATPase activity upon Na* con-
centration in the OPS regime, in the absence of DA (1) and af-
ter DA (2;3;4) addition. Incubation medium: [MgATP]=1.628
mM;, [Mg]=[ATP]=0.372, [KCl]=125 mM. u (r, )= Yu =f (1)
(r=3; u=1/V; t=1/[NaCl]).

Curve 1: [DA]=0, r=3

Curve 2: [DA]=0.01mM, r=3

Curve 3: [DA]=0.05mM; r=3

Curve 4: [DA]=0.1mM, r=3

Fig 3 shows the dependence of the Na, K-ATPase activity
upon Na?" concentration in u(r, t)/t coordinate system, in the
OPS regime, in the absence of DA and following the addition
of DA to the incubation medium. The OPS regime was deter-
mined by the following constant of the incubation medium:
[Mg]/[ATP]=2/2 mM, [MgATP]=1,628 mM, [Mg?]=0.372 mM,
[ATP ]=0.372 mM, [KCI]=147 mM. Fig. 3 shows that the func-
tion has an asymptote only when r=3, both in the absence of
DA (curve 1) and in the presence of different concentrations of
DA: 0.01mM (curve 2), 0.05mM (curve 3), and 0.1mm (curve
4), which confirms that the number of the Na* essential activa-
tors does not change in this regime after the addition of DA,
and equals three. As follows from Fig. 3, during Na'-induced
activation of the Na, K-ATPase, in the OPS regime and at either
concentration of DA in the incubation medium, crossing of the
straight lines always occurs in the first quadrant.

15 -
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Fig. 4. Dependence of the Na/K-ATPase activity upon Na*
concentration in the OPS regime, [DA]=0, r=3 (curve 1I).
In the OPM regime, when [DA]=0, r=4 (curve 3), and when
[DA]=0.05 mM, r=3 (curve2). (In the OPS regime, reac-
tion medium was: [MgATP]=1.628mM, [Mg]=[ATP]=0.372,
[KCl=125mM. u (r, =Yu=f @) (r=3; u=1/V; t=1/[NaCl]).
in the OPM regime Incubation medium was.: [KCI]=147 mM;
[S]=1.8mM, [Mg]=3mM, [ATP]=0.05mM, u (1, t)=3u =f (1)
(r=3 or 4; u=1/V; t=1/[NaCl]).

Curve 1: OPS, [DA]=0, r=3

Curve 2: OPM: [DA]=0,05mM, r=3

Curve 3: OPM: [DA]=0, r=4
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From this study of Na’ activation mechanism in the OPS
regime (Fig3), it is apparent that all four straight lines, where
DA=0 (curve 1) and where DA=0.01mM, 0.05mm, and 0.1 mM
(curves 2, 3, and 4), cross in the first quadrant of the coordinate
system, which implies that DA- induced activation occurs at low
concentration of Na', while at high Na' concentration inhibi-
tion occurs [11]. As follows from Fig. 3, during Na'-induced
activation of the Na, K-ATPase, in the OPS regime and at either
concentration of DA in the incubation medium, crossing of the
straight lines always occurs in the first quadrant and the num-
ber of sites for essential activators for Na" always equals three.
When working in the same regime, in the case of K* activa-
tion, the number of the essential activators for K* equals two,
whereas upon adding DA, it changes and becomes one (Fig. 1).
This confirms that the DA is a modifier, the action of which may
transfer the enzyme system from the OPS into the OPM regime
because n=1 (in the case of K*) is characteristic of the OPM
regime. When the DA is added in the OPM regime, the number
of the Na* essential activators is n=3 (Fig.4 curve2). Thus, it
could be considered that the straight lines 2, 3, and 4 plotted in
Fig 3 may correspond to the OPM regime. This probability is
supported by the fact that in the OPM regime under influence of
DA the number of sites for essential activators for Na* equals not
four but three (Fig.4 curve2).

From the experimental results, it is evident that DA acts as a
modifier bringing the Na, K-ATPase from the OPS into the OPM
regime. The addition of DA changes the Na: K stoichiometry
from 3:2 to 3:1, and thus the electrogenicity coefficient changes.

0.25 -

u(1,t)

1/1cr-1

Fig. 5. Dependence of Cl-ATPase activity upon CI con-
centration, Incubation medium was: [MgATP]=1.8mM,
[ATP ]=[Mg]=0.2mM

Fig. 5 shows Cl-induced activation of Cl-ATPase. The incuba-
tion medium was: MgATP=1.8mM, ATP =Mg=0.2mM. Linear-
ity of the experimental curve occurs when r=1

0.15
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Fig. 6. Influence of DA on Cl-ATPase activity during acti-
vation with CI. Incubation medium was: [MgATP]=1.8mM,
[ATP]=[Mg]=0.2mM, [DA]=0.05mM
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Fig. 6 shows the effect of DA on CI activation of Cl-
ATPase. The incubation medium was: MgATP=1.8mM,
ATP=Mg=0.2mM, DA=0.05mM. Linearity of the experimental
curve occurs when r=1, which confirms that the number of the
CI- essential activators does not change after the addition of DA
and equals one (Fig. 5, 6).

In conclusion, DA does not change the essential activator
number of Cl and it remains 1, however brings the Na, K-
ATPase from the OPS to the OPM regime. It was determined
that the OPM regime is characteristic of the brain synaptic mem-
branes Na, K-ATPase only and is not found in kidney tissue,
where the Na, K-ATPase works in just one (OPS) regime, with
Na': K* stoichiometry equal to 3:2 [12].

It is suggested that this transition from one regime to the other
is induced by different isomeric states of the Na, K-ATPase [13],
which would be subject to further study.

From the previous study, it was known, that neurotransmitters
are modulators of Na, K-ATPase, and Cl-ATPase systems, as
they change their activity. This study reveals a new mechanism
of the DA effect. From the experimental results, it is evident that
DA acts as a modifier bringing the Na, K-ATPase from the OPS
into the OPM regime. DA changes the Na: K stoichiometry from
3:2 to 3:1, and thus the electrogenicity coefficient changes. DA
does not change stoichiometry of Cl- transport.
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SUMMARY

Na, K-ATPase AND Cl-ATPase REGULATION BY DOPA-
MINE

Chkadua G., Tsakadze L., Shioshvili L., Nozadze E.

Iv. Beritashvili Center of Experimental Biomedicine, Tbilisi,
Georgia

The influence of dopamine (DA) on the CI-ATPase and Na,
K-ATPase in the synaptic membrane fraction of the rat brain
has been investigated. The fraction was obtained by differential
centrifugation. To analyze the function of Na, K-ATPase, and
Cl-ATPase, we have applied the method of kinetic analysis of
multi-sited enzyme systems, which has been described as the
only method used for kinetic investigation of multi-sited en-
zyme systems.

Dopamine does not alter the stoichiometry of Cl- transport.
The number of the Cl sites intended for the essential activator
(n) remains 1. During Na, K-ATPase activation with K*, with
the application of DA, it was found that the number of the
K" sites intended for the essential activators (i.e. the stoichi-
ometry of K* transport) changes, and instead of two becomes
one. The impact of DA on the mechanism of Na*-activation of
Na, K-ATPase results in the unchanged number of essential
activators for Na* (n=3). The ratio of Na: K stoichiometry
changes from 3:2 to 3:1 and so the electrogenicity coefficient
is changed.

Keywords: CI-ATPase, Na, K-ATPase, neurotransmitter, do-
pamine, regulation, stoichiometry.

PE3IOME

PEI'YJISINUSA Na, K-ATPa3el U Cl-ATPa3bel JOPAMU-
HOM

Yxkanya I H., Haxanze JL.I., lHnomsuau JI.II., Ho3anze J.I.

Lenmp skcnepumenmanvhou ouomeouyunsvt um. M. bepumaw-
eunu, Tounucu, I py3us

U3yueno Bnusuue nodamuna (DA) na Cl-ATPasy n Na/K-
ATPa3y, 10KaJH30BaHHbIX B CHHOIITHYECKHX MeMOpaHaXx rojoB-
HOI'0 MO3ra OeJbIX KpBIC, MOTyYeHHBIX MeToioM auddepeHiu-
QJIBHOTO LIEHTPU(YTUPOBAHUSL.

Jlns usyuenus ykazaHHbix ATPa3 ncnonb3oBajcst MeTO Ku-
HETHYECKOTO aHaJIN3a JJIsl MHOTOYy4YaCTKOBBIX (hepMepTaTHBHBIX
CHCTEM.

B xoz1e nccienoBanus yCTaHOBICHO, UTO 10(aMHUH HE MEHSIET
crexeoMerpuio TpaHcropra Cl™ ¥ 4uCII0 y4acTKOB, MpeHa3Ha-
YEHHBIX 1JIs1 0053aTeIbHBIX AKTUBATOPOB (1), OCTACTCS PaBHBIM
1. Uto kacaetcs Na/K-ATPas3sl, aktuBupoBaHHO# nonamu K,
YCTaHOBJICHO, UTO cTexeomeTpus Tpancrnopra K™ 1, cooTBeTCTBeH-
HO, YKCJIO Y4aCTKOB, IIPEIHA3HAYEHHBIX [UIs1 00sI3aTeIIbHbIX aKTUBAaTO-
POB, MEHSIETCS, T.€. BMECTO JIBYX 3TO YHCIIO PABHO OZTHOMY.

[Ipu akrtuBanuu noHamu Na' 4MCIIO y4acTKOB, NpeAHA3HA-
YEHHBIX JUIsl 00s13aTeIbHBIX aKTHBATOPOB, HE MEHSIETCS U PABHO
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DYNAMICS OF ULTRASTRUCTURAL REARRANGEMENTS OF SKELETAL MUSCLE FIBROBLASTS
AFTER SIMULATED GUNSHOT SHRAPNEL WOUNDS

"Mikhaylusov R., Negoduyko V., 'Pavlov S., 3Oklei D., 'Svyrydenko L.

!Kharkiv Medical Academy of Postgraduate Education, *Military Medical Clinical Center
of the Northern Region of the Ministry of Defense of Ukraine, *V.N. Karazin Kharkiv National University, Ukraine

The issues of diagnostics, treatment, and rehabilitation of sur-
gical patients of gunshot wounds, in spite of the centuries-long
history of fire weapon using, continues to be a topical issue of
modern medicine [6,16]. Studies show that even increasing the
reservation of a person does not fully guarantee the preservation
of life and health after exposure to fragmentation ammunition
[18].

When performing peace-support missions, counter-terrorism
operations, in local military conflicts from 40 to 72% of injuries
are shrapnel, of which more than 50% are blind, most commonly
affects the lower limbs and the most massively damaged muscle
tissue [3,5,8,12].

Muscle tissue regeneration after extensive injuries affects for
regenerative process in terms of gunshot wounds and rehabilita-
tion of the injured and is an important medical and social issue.
After significant gunshot damage to the soft tissues, has been
observed a longstanding and defective recovery of skeletal mus-
cles with replacement dead fibers by conjunctive tissue [11,13].
Connective tissue cells — fibroblasts — perform an important
function in wound healing, are capable of division, growth, and
movement, synthesize extracellular matrix, secrete precursors of
collagen, elastin, and mucopolysaccharides [9,17].

The question of the duration of reparative processes, full-
fledged tissue restoration, and the formation of mature scar tis-
sue after a gunshot shrapnel wound remains unclear. One of the
methods allowing determine in-depth the recovery of the func-
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tioning and structure of tissues at the subcellular level is the sub-
microscopic [1,10].

To study the peculiarities of rearrangements of skeletal muscle
fibroblasts surrounding the wound canal at various times after an
experimentally modeled gunshot shrapnel wounds.

Material and methods. Experimental modeling of gunshot
shrapnel wounds of soft tissues has been carried out on 20 lab-
oratory animals — breeding rabbits of the breed «Chinchillax.
The mass of animals was 2200-3000 g. The average weight of
animals was 2620+120 g. To laboratory animal was caused a
gunshot wound in the sartorius area with the gun «Fort-12» cali-
ber 9 mm, with a reinforced cartridge loaded with cut-off (with-
out a cap) metal screws SMK 3.5x9.5 («self-tapping screw»)
mass 0.9-1.1 g, from a distance of 3.0 m. The initial velocity
of the fragment was 305 m/s. Gunshot shrapnel wounds were
simulated in a certified shooting range while meeting the safety
requirements.

Laboratory animals were kept in a vivarium of the Kharkiv
Medical Academy of Postgraduate Education in standardized
conditions using natural light and a standard diet, with free ac-
cess to water and food, in accordance with the international rules
of the “Guide for the Care and Use of Laboratory Animals” [7].
Experimental work was carried out in accordance with Euro-
pean animal handling requirements [2,4].

Research protocols using laboratory animals were approved
by the local ethics committee of the Military Medical Clinical
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Center of the Northern Region (positive decision of the Ethics
Commission Ne 3/2 dated March 12, 2015 “On conducting re-
search on gunshot wounds of soft tissues using laboratory ani-
mals”).

Pieces of tissue, taken after the withdrawal of the experimen-
tal animals from the experiment, for electron microscopic ex-
amination, were placed for provisional fixation in 2,5% buffered
solution glutaric dialdehyde for 5-6 hours at a temperature 4°C.
After finishing the pre-fixation, the tissue pieces were rinsed in
buffer solution and transferred to a 1% buffered solution osmic
anhydride for 2-3 hours at temperature 4°C. The tissue was de-
hydrated in alcohols of increasing concentration and acetone,
impregnated with a mixture of epoxy resins (epo-araldite), and
enclosed in blocks according to generally accepted methods.
The polymerization of the blocks was carried out in a thermostat
at a temperature of 60°C for two days.

From the blocks obtained, on the ultramicrotome UMTP-4
were prepared ultrathin sections, which, after contrasting with
lead citrate, were studied under an electron microscope EM-125
at accelerating voltage 75 kV. The increase was chosen adequate
to the research objectives and oscillate in the range 20000-
60000 arm.

Quality control of the processing of histological tissue biop-
sies were intact experimental animals.

An electron microscopic study of the ultrastructural organiza-
tion of skeletal muscle fibroblasts of intact experimental animals
showed the adequacy of histological processing of tissue since
the submicroscopic structures of the fibroblasts corresponded to
modern outlooks and there was no destruction of their membrane
structures. The ultrastructure of reparative processes in the tissues
of gunshot wounds was studied 30 and 60 days after injury.

Results and discussion. Thirty days after the gunshot wound
of the femoral muscle, metabolically active fibroblasts were
found in the tissue filling the wound canal. The ultrastructural
organization of most of these cells has not been changed. The
fibroblast cytoplasm contained well-developed organelles (Fig.
1A). Cores had an elongated irregular shape and an electrodense
matrix. The core membrane formed a large number of invagina-
tion, was moderately loosened. Perinuclear spaces are unevenly
expanded and filled with an electronically transparent substance.
Most of the core chromatin was in a condensed form and its
osmiophilic lumps were concentrated along the core membrane.
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Decondensed chromatin granules were located mainly in the
central region of the core matrix.

Thrust oneself forward of hyperplasia of the granular mem-
branes, endoplasmic reticulum, the tank, which is flattened and
filled with a substance of fine-grained structure and medium
electron density. On the membranes of the granular endoplasmic
reticulum were present numerous ribosomes, which indicates
an intensive protein synthesis. It is discovered that in the cy-
toplasm a small number of small mitochondrial having a com-
pact-grained matrix and average electron density. Mitochondria
contain a small number of short cristae. Laminar cytoplasmic
Golgi complex without significant changes. Its smooth mem-
branes are parallel-oriented, stacked, and surrounded by many
small vesicles. Fibroblasts were almost always surrounded by
bundles of randomly oriented collagen fibers. Sometimes near
fibroblast detected crimped bundles of collagen fibers having
different osmiofiliey. The cytoplasmic membrane of fibroblasts
clearly contoured without loosening and lysis.

Along with this, fibroblasts were found in the preparations,
the submicroscopic organization of which indicated the course
of various degenerative processes at the intracellular level.
Their organelles had focal destruction of intracellular mem-
brane structures (Fig. 1B). The core membrane was subject to
loosening, had small foci of destruction. Perinuclear spaces are
unevenly expanded and filled with an electronically transparent
substance. In a short distance from the clusters of disorganized
smooth membranes of the lamellar cytoplasmic Golgi complex,
were found secondary lysosomes and small inclusions of lipids.

The matrix of swollen mitochondria had a low electron den-
sity. In some fibroblasts, the outer membranes and cysts of mi-
tochondria were subject to focal destruction. Fragmentation of
granular endoplasmic reticulum membranes was found in prepa-
rations.

During this period, the preparations show the appearance of
definitive forms of development of fibroblasts — fibrocytes, the
cytoplasm of which contained a small number of organelles
subject to focal destruction, as well as the inclusion of lipids
and secondary lysosomes. The cytoplasmic membrane of some
fibrocytes is loosened, and in individual cells is subject to total
destruction. Fibrocytes are usually surrounded by a large num-
ber of collagen fibers, in which lipid inclusions were often found
(Fig. 10).

C

Fig. 1. The ultrastructure of fibroblasts of the scar tissue of the injured channel
on the 30th day after the simulation of a gunshot wound.
A — core membrane tortuosity and invagination, expansion of perinuclear spaces, x 65000.
B — secondary lysosomes in the cytoplasm, x 63000.
C — a large number of collagen fibers surrounding the fibroblast inclusion of lipids near fibrocytes, x 55000
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Fig. 2. Ultrastructure of fibroblasts from tissue surrounding the injured canal at 60 days after a gunshot wound.
A — incorrectly shaped nuclei. Fatty degeneration in the nuclei and cytoplasm. The cytoplasm is partly with invaginations, partly
destroyed. The chromatin of the nuclei is large-granular, localized in the karyolemma with an enlightened middle of the nucleus,
x75000. B — varying degrees of osmiophilia collagen fibers, x62000. C — the extensive chain of collagen fibers, x 50000

Experimental animals, sixty days after a gunshot injury in the
tissue surrounding the wound canal, are observed a rearrange-
ment of the submicroscopic architectonic of fibroblasts, which
is characteristic of reducing the synthetic activity of their organ-
elles. Fibroblast cores had an irregular shape and an electron-
transparent matrix. The nuclear membrane formed a small num-
ber of various depths, invaginations. There is patchy loosening
of its structure. Perinuclear spaces were not changed and had a
constant width. A significant part of the core chromatin was in
a condensed state, in a state of osmiophilic lumps which was
located on the karyotheca. A small number of facets of decon-
densed chromatin and ribosomes are diffusely scattered over the
central area of the core matrix. In some cores detected dense os-
miophilic cores. The cytoplasm of separate fibroblasts contained
secondary lysosomes, which were visualized in the structure of
which degeneratively altered fragments of the membranes of the
granular endoplasmic reticulum. The fibroblast cytoplasm con-
tained large lipid inclusions (Fig. 2A).

Mitochondria are small, containing truncated cristae. The out-
er mitochondrial membranes were loosened and contained foci
of destruction. The mitochondrial matrix had a finely granular
structure and average electron density. Lamellar cytoplasmic
Golgi complex of fibroblasts is reduced and represented by clus-
ters of randomly oriented, loosened fragments of smooth mem-
branes. The cytoplasmic membranes of fibroblasts were loos-
ened and contained a large number of foci of destruction. Next
to the fibroblasts of the newly formed connective tissue filling
the wound channel, a large number of bundles of randomly ori-
ented collagen fibers with varying degrees of osmiophilia were
found (Fig. 2B).

In the preparations, fibrocytes detected with totally destroyed
intracellular membranes and organelles. Around the fibrocytes
was an extensive network of randomly oriented collagen fibers
with inclusions of osmiophilic lipid drops. Characteristic is the
varying degree of osmiophilia of bundles of collagen fibers (Fig.
2C). Therefore, all fibroblasts found in the newly formed fibrous
tissue filling the wound canal are secondary. That is, this fibrous
tissue arose on the 60th day in place of the previously formed,
but not resistant fibrous tissue, which is destroyed. This is evi-
denced by dying mature fibroblasts with atrophic and necrotic
changes.

On the 30th day after the simulated gunshot shrapnel wound,
HeoHO3HauHbIe changes in scar tissue fibroblasts were revealed.
Nuclear membrane invaginations, secondary lysosomes in the
cytoplasm were detected. These features indicate the metabolic
activity of fibroblasts. The largest numbers of fibroblasts had a
typical ultrastructural organization and were surrounded by a
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large number of synthesized collagen fibers.

At the same time, some of the preparations of these terms
showed fibroblasts, with signs of various dystrophic processes
in the form of focal destruction of intracellular membrane struc-
tures. The nuclear membrane became tortuous and had small
foci of destruction.

However, there were signs of maturity of fibrous tissue. This
is evidenced by the definitive forms of fibroblast development —
fibrocytes. The cytoplasm of fibrocytes contained a small num-
ber of organelles with signs of focal destruction, the inclusion
of lipids and secondary lysosomes. Such changes are usually
observed with focal destruction and ongoing processes of re-
modeling of the muscle scar at these times [15]. That is, against
the background of the dominant number of active fibroblasts
participating in the compensatory-adaptive processes, the ma-
ture fibrous tissue that forms the wound canal is destroyed. Con-
sequently, the newly formed fibrous tissue up to 30 days, which
filled the muscle defect in the wound channel, is not stable and is
formed against the background of maturing, but decaying tissue,
not for the first time.

On day 60, fibrocytes with totally destroyed intracellular
membranes and organelles were detected. Around them was an
extensive network of randomly oriented collagen fibers with in-
clusions of osmiophilic lipid drops. Such changes and a revealed
decrease in the synthetic activity of fibroblasts correspond to the
depletion of repair processes [14].

It was found that there are convoluted bundles of collagen
fibers near fibroblasts with different osmiophilia. This can be
caused by exposure to heavy metal ions. They could get into
the wound channel as a result of the passage of the damaging
element. It is also possible the sedimentation of metal ions dis-
solved in the tissue fluid from the material of the damaging el-
ement. The described dystrophic and destructive disorders of
fibroblast organelle from the area of the gunshot canal do not
depend on the timing of observation. These disorders are the
result of mitochondrial dysfunction, which disrupts intracellular
bioenergy.

Conclusion. On the 30th day after the gunshot wound, the
scar tissue is not yet fully mature. This is documented by a sig-
nificant number of fibroblasts and a smaller number of mature
cells of fibrous tissue — fibrocytes.

On the 30th day after a gunshot wound, most of the cells of
the scar tissue of the wound canal, femoral muscle of rabbits was
represented by fibroblasts with a disturbed structure of nuclei
and cytoplasm, often characteristic of compensatory-adaptive,
synthetic and reparative processes. Fibroblasts were surrounded
by a large number of collagen fibers.

159



It should be emphasized that a small number of fibroblasts
were detected in the preparations, the cyOxierouynas organiza-
tion of which indicated the course of intracellular dystrophic
processes. Single fibroblasts contained organelles whose ultra-
structural architectonics indicated the occurrence of catabolic
processes, accompanied by the formation of secondary lyso-
somes and foci of cytoplasm apobiosis. Consequently, already
mature fibrous tissue undergoes destruction of non-gunshot
genesis.

Sixty days after a gunshot wound, the submicroscopic or-
ganization of fibroblasts from the wound canal area subjected
to disorders associated with a decrease in the synthetic activ-
ity of fibroblasts. A significant portion of fibroblasts is turned
into fibrocytes. In the tissue areas surrounding fibrocytes, a large
number of bundles of collagen fibers are determined, that have
varying degrees of osmiophilia, which is probably caused by the
presence of heavy metal ions in the wound channel remaining
after the damaging element passed through the femoral muscle.

The above documents the good maturation of the formed con-
nective tissue of the wound canal. However, the presence of
young fibroblasts and their functional activity denies the com-
plete completion of this process by day 60.

Limitations. This study has certain limitations. First of all,
gunshot shrapnel wounds were modeled in the laboratory and
may differ from actual shrapnel wounds received during a com-
bat injury. The period of taking histological material is limited
to 60 days after a simulated gunshot shrapnel wound. Further
changes in skeletal muscle fibroblast rearrangements were not
investigated. The results obtained may be useful for further stud-
ies of this problem.

Funding. This study was funded by the Ministry of Health of
Ukraine from the state budget.
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SUMMARY

DYNAMICS OF ULTRASTRUCTURAL REARRANGE-
MENTS OF SKELETAL MUSCLE FIBROBLASTS AF-
TER SIMULATED GUNSHOT SHRAPNEL WOUNDS

'Mikhaylusov R., *Negoduyko V., 'Pavlov S., *Oklei D.,
!Svyrydenko L.

!Kharkiv Medical Academy of Postgraduate Education; *Mili-
tary Medical Clinical Center of the Northern Region of the
Ministry of Defense of Ukraine, *V.N. Karazin Kharkiv National
University, Ukraine

Purpose of the study the peculiarities of rearrangements of
skeletal muscle fibroblasts surrounding the wound canal at vari-
ous times after an experimentally modeled gunshot shrapnel
wounds.

Experimental modeling of gunshot shrapnel wounds of soft
tissues has been carried out on 20 laboratory animals — breed-
ing rabbits of the breed «Chinchillay». To laboratory animal was
caused a gunshot wound in the sartorius area with the gun «Fort-
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12» caliber 9 mm. The initial velocity of the fragment was 305
m/s. Ultrathin muscle sections were examined using an EM-125
electron microscope at accelerating voltage of 75 kV, with a
magnification of 20000 - 60000 arm.

In an experiment it was revealed that on the thirtieth day most
of the fibroblasts of the wound canal in the femoral muscle tis-
sue had an ultrastructure characteristic of the course of com-
pensatory-adaptive, synthetic, and reparative processes. Sixty
days after a gunshot wound, the submicroscopic organization
of fibroblasts from the wound canal area undergoes disorders
associated with a decrease in the synthetic activity of fibroblasts.

Keywords: fibroblast ultrastructure, simulated gunshot shrap-
nel wound, focal organelle destruction.
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JUHAMUKA VYJIBbTPACTPYKTYPHBIX IIEPECTPO-
EK ®UBPOBJIACTOB CKEJIETHBIX MBbIIIIL [TOCJIE
MOJAEJIUPOBAHHOI'O OT'HECTPEJIBHOI'O OCKO-
JJOYHOI'O PAHEHUSI

"Muxaiisycos P.H., ZHeronyiixo B.B., 'Tlassios C.b.,
30xureit J1.B., 'Ceupuaenxo JIL.IO.
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COMPARATIVE HYGIENIC CHARACTERIZATION OF AIR POLLUTION
AND ITS IMPACT ON THE TBILISI POPULATION'S HEALTH

Bezarashvili S.

Thilisi State Medical University. Department of Nutrition, Anti-Aging Medicine, Environment and Occupational Health

One of the current problems among preventive medicine and
public health is the state of the environment. To solve it, the
concept of green economy, designed to ensure a healthy ecol-
ogy, is important. Thus, the solution of this problem implies the
complexity of economic and ecological-hygienic measures.

The state of atmospheric air occupies a leading place in the
complex of environmental factors affecting human health [8,12].
Quantitative depiction of the damage caused to humanity by air
pollution is difficult, although its scale is beyond doubt. For ex-
ample, at the end of the 20th century, the damage caused by air
pollution in the United States amounted to 16 billion, reached
250 million pound sterling in the UK, and 200 million yens in
Japan; In Europe, the 36 kg of particulate matter suspended in
the atmosphere falls per person on average, while 25% of the
population is exposed to NO2. That is why the implementation
of measures against air pollution should be considered as one of
the important priorities of each state, especially considering that
the so-called transboundary movement is typical for airborne
pollutants [2].

It should be noted that a number of international conventions
and agreements have been adopted on this issue, which provide
for the need to improve the quality of ambient air and reduce
its negative impact on public health [4,6,15], and that the Third
Ministerial Conference on Environment and Health (London,
United Kingdom, 1999) recognized that 50% of communicable
diseases in the population are caused by environmental pollu-
tion [3].

The problem of atmospheric air protection is very urgent
for our capital due to its peculiar geographical location, relief
features and nature of construction, which often poses a seri-
ous problem for the natural ventilation of the celestial and other
zones. There are studies according to which the degree of impact
of ambient air on the health of the population is directly propor-
tional to the intensity of pollution [11]. However, this impact
is manifested not only in the direct cause of diseases, but also
in the general reactivity of the organism, in the deterioration of
well-being, in the ability to work, or in changes whose subjec-
tive assessment leads to the formation of certain nonspecific
complaints in the population [14,9]. In this regard, it is interest-
ing and informative to analyze by Tbilisi population the self-
assessment data on the dependence of the state of own health
on the air pollution. Such an analysis was conducted by us at
the initial stage of the study, in 2017, on a relatively numeri-
cally limited contingent, which, consequently, revealed certain
trends [7].

It is interesting, however, what kind of trend has emerged in
the dynamics in this regard, given that the monitoring of the air
condition of the capital has improved somewhat since 2016;in
particular, the number of automatic stations has increased, and
a gradual indicator survey of ambient air is also conducted an-
nually [5].

The aim of the study was to investigate the dependence of
the health self-assessment and well-being of the population of
Thilisi on the air pollution degree.

Materials and methods. To analyze the atmospheric air
condition in Tbilisi, we used the data of the research conduct-
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ed by the National Environmental Agency of the Ministry of
Environment Protection and Agriculture of Georgia for years
(2016-2019), in particular, average annual concentrations (pg/
m3) of major air pollutants in Tbilisi by individual districts. We
identified four districts according to the location of automatic
air monitoring stations (Table 1). The population was surveyed
by a special questionnaire to find out the nature of its connection
with the self-assessment of its own health condition and its con-
nection with air pollution. The questionnaire is based on a 2013
study by the WHO. We validated the questionnaire, after which
the survey started in September 2017 and ended in March 2018.
Respondents were selected through the door-to-door method in
different districts of Tbilisi, taking into account the degree of
air pollution. The visit was conducted in 830 families, out of
which 335 female and 233 male respondents took part in the sur-
vey (568 in total). Criteria for inclusion in the anonymous study
were relevant knowledge of the Georgian language knowledge,
cognitive ability, age and living in the existing area for at least 5
years. 262 respondents were excluded from the study; 138 par-
ticipants refused to participate, while 124 questionnaires were
incompletely filled out and canceled. The questionnaire was sta-
tistically processed in the SPSS program.

The survey consists of three parts. The first part includes the
respondent’s passport data, while the second part includes ques-
tions about air pollution and the source of emissions in the exist-
ing area. The third part deals with the possible determination
of the connection between the degree of air pollution and the
deterioration of the state of health.

The survey data were processed using variational statistics
methods; the reliability of the difference between the compa-
rable values was assessed by the Student’s reliability coefficient
(t, P). The obtained data were processed using SPSS statistics.

Results and discussion.

A. Retrospective analysis of the air condition in the capital.
According to the National Environment Agency of the Ministry
of Environment Protection and Agriculture of Georgia, the level
of air pollution in Tbilisi is average - data from automated sta-
tions in Thilisi in 2017 show that the maximum concentrations
of ozone, sulfur dioxide, nitrogen oxides and carbon monoxide
in the air near the ground exceed the national maximum indica-
tor (MAC) by 1.5-2 times [1,5].

It should be noted that the National Environmental Agency,
in addition to constant monitoring through automatic stations,
annually conducts an indicator survey of air pollution in four
stages, several times a quarter: in March, June, September and
December. The most congested streets in different parts of the
capital have been selected for indicator survey in the capital.
Concentrations of nitrous oxide, benzene and ozone in the air
are measured as part of the indicator study.In 2019, at all four
stages of this study, the maximum concentrations of NO2 on
Rustaveli Avenue (Mtatsminda-Sololaki district) were 2.1-2.5
times higher than the corresponding MAC (40 pkg/m3); in the
first and second stages, Melikishvili (Vake district) and Ketevan
Tsamebuli (Isani-Samgori district) avenues were also distin-
guished in this respect, where the concentration was 1.85 times
and, respectively, 1.93 times higher than allowed.In the second
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phase of the study, the concentration of this gas exceeded MAC
(1.88 times) in Varketili as well. It is noteworthy that very few
of the surveyed locations were clean; almost in all the streets,
especially Ushangi Chkheidze (Didube-Chugureti district),
Irakli Abashidze (Vake district), loane Petritsi (Saburtalo dis-
trict), Tsotne Dadiani (Didube-Chugureti district), as well as on
Tsereteli and Gamsakhurdia avenues (Didube-Chugureti and Sa-
burtalo districts, respectively),nitrogen oxide concentration was
1.03-1.7 times higher than the MAC.

Since 2016, as mentioned above, the number of automatic
stations in Tbilisi has increased, although no significant change
in the content of these pollutants, either in positive or negative
terms, according to the maximum single concentration rate, has
been observed.Average annual concentrations of major atmo-
spheric air pollutants over a relatively long (2016-2019) obser-
vation period are determined along with the maximum single

concentrations [5]. The picture revealed as a result of the re-
search conducted in all three years in this direction is presented
in the table below.

As can be seen from the table, the average annual rates of dust
and nitrous oxide, since 2016, remain steadily rising on Tsereteli
Avenue (49 pg/m3- 63 pg/m3) and, partly, on Kazbegi Avenue
(35 pg/m3 - 42 pg/m3).

B. Population survey results. As mentioned above, the selec-
tion of respondents took into account their residential area and
the degree of air pollution in this area. The diagram presented
below shows that most respondents were selected from the
most polluted Vake-Saburtalo, Didube-Chugureti and Gldani-
Nadzaladevi districts, relatively few - from Isani-Samgori and
Mtatsminda-Sololaki districts. At the same time, most of them,
i.e. 386 people out of 568 (68%) live in the district for more than
10 years, and 81 (14.3%) for 5 to 10 years.

Table. Average annual concentrations (ukg/m3) of major air pollutants in Thilisi City by individual districts

H VY zke-Saburtalo

M Didube-Chughureti

M Gldani-Nadzaladevi

M Isani-Samgori

B Mtatsminda-Sololaki

Fig. 1.Distribution of respondents by residential districts
AQEDAN

62.3% of the respondents (354 people) think that the air condi-
tion in the area around their home is moderately or heavily polluted,
while 37.7% (214 people) think that the air is less or not polluted
at all. These respondents were therefore grouped into groups of ap-
propriate names (less polluted and highly polluted).

Fig. 2 shows how the respondents of the groups distribute the
main causes of atmospheric air pollution in the area around their
dwelling according to the share of each of them. In particular,
both groups believe that the main cause of ambient air pollution
is motor vehicle exhaust gases, followed by atmospheric dust. It
is noteworthy that both groups consider the share of industrial
emissions to be very small (P> 0.5).

© GMN

Weather PM10 PM2.5 NO2
Station Location (nkg/m3) (nkg/m3) (pkg/m3)
2016 2017 | 2018 | 2019 2016 2017 | 2018 | 2019 | 2016 | 2017 | 2018 | 2019
Tsereteli Ave. 105, |3 | 59 | 5 29 | 26 | 23 | 24 | 58 | 58 | s6 | 38
Thilisi
Air quality Kazbegi
e gi Ave. (Red
monitoring Garden), Thilisi 35 41 42 18 18 17 17 41 37 35 33
automatic
weather Varketili, Tbilisi 33 39 38 19 20 19 20 30 29 9 35
station
Marshal Gelovani
Ave., 6 (mobile - - 36 - - 17 19 - - 36 35
weather station)
MAC 40 pkg/m? 25 pkg/m? 40 pkg/m?3

70,0%

60,0%

50,0% ® Dust

20,0% W Motor vehicle exhaust gas

W Industrizl undertakings
30,0%
B Other

20,0% M Don't know

10,0%

0,0%

Highly polluted

Less polluted

Fig.2. What is the main cause of air pollution within the terri-
tory adjoining your lodging?

Interestingly, respondents in both groups had almost identi-
cal opinions when self-assessing the incidence of respiratory
diseases (diagram 3). Namely, 44% of both groups believe
that the incidence of respiratory diseases has really increased
significantly, particularly in recent years;Slightly different
but significant proportions of both groups deny the increase
in the incidence of respiratory diseases during this period;
also slightly different in number from each other, although
a small proportion of both groups fails to observe such ef-
fects, and therefore does not have a clear opinion on this issue
(P>0.5).
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Less polluted Highly polluted

Fig. 3. Did respiratory disease incidence increase among re-
spondents during the last five years?

What do respondents relate the increase in respiratory disease
incidence in recent years to? Respondents from both groups
gave similar answers to this question (Fig. 4). In the group that
considers air to be highly polluted, 42.4% (150 respondents) at-
tribute the increase in these diseases to motor vehicle exhaust
gas; 38.4% (135 respondents) are not bothered by this problem.
Presumably, this is the contingent that denies the increasing
incidence of respiratory diseases in recent years. In the second
group, 31% (67 respondents) also consider motor vehicles to be
the cause of the increase in respiratory diseases; although about
as many do not suffer from this problem.

45,0%
40,0% -
35,0%
30,0%

B Don't bother

B Automobile exhaust gases
25,0%

[ ]
20,0% Plant exhaust gases

15.0% B Other

10,0%
5,0%

i

B Can not connect

0,0% ¥

g

Highly poliuted

Less polluted

Fig. 4. What is the cause of prevalence of respiratory disease?

A very large proportion of respondents (76-87%) in both groups
believe that air pollution in the area around their home affects their
health status and a relatively small proportion do not consider the
impact of these factors to be very significant (P>0.5) (Fig. 5).

8

90,0% 2
80,0%
70,0%
60,0% 1 /
50,0%
40,0% M |t doesn't
30,0%
20,0%
10,0% -
0,0% T T
Less polluted Highly polluted

B [t does

Fig. 5. Does the polluted environment affect your health?

A significant proportion of respondents in both groups (70-
85%) also negatively assess the role of air pollution in general
and consider it as a risk factor not only for their own health but
also for the health of the population as a whole (P> 0.5) (Fig. 6).
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M |t does

M |t doesn’t

M It doesin part

M Don't know

Less polluted Highly polluted

Fig. 6.Does the air pollution endanger the populations
health?

It is important to note that the majority of respondents of both
groups (53-54%) associate their own health with atmospheric air
pollution in their residential area (P> 0.5) (Fig. 7.)

80,0% 1 533%

m Air pollution in a
residential district

50,0%

M Working conditions

30,0%
W Living conditions

20,0%

W Other
10,0%

0,0%

Less polluted Highly polluted

Fig. 7. What do you associate the deterioration of healthwith?

According to the results of the population survey, the resi-
dents of Vake-Saburtalo, Didube-Chugureti and Gldani-Nadza-
ladevi districts are among the representatives of the group of
respondents who generally consider the air to be highly polluted.
From the second group, the residents of Mtatsminda-Sololaki,
Gldani-Nadzaladevi and Vake-Saburtalo districts characterize
the air condition in the area around their residence as the most
negative (Fig. 8).

60,0% 1 533%

m Airpollutionina
residential district

50,0% -

® Working conditions

30,0% -

™ Living conditions
20,0%

W Other
10,0%

0,0%

Less polluted

Highly polluted

Fig. 8. Polluted air assessment by respondents according to
districts

As we can see, dividing the respondents into two groups
and discussing their responses in a differentiated manner did
not reveal any significant differences in their self-assessments.
In general, the vast majority of respondents consider the air in
residential areas to be polluted (the most dissatisfied in this re-
gard are the residents of Vake-Saburtalo, Didube-Chugureti and
Gldani-Nadzaladevi districts), name motor vehicle emissions as
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the main cause of pollution, connect the deterioration of their
health condition with air pollution and realize the importance
of polluted air as a risk factor, both for themselves and for the
health of the whole population.

The survey data were compared with the objective data of
the atmospheric air condition survey by individual districts of
Thilisi. As a result of their comparison, it can be concluded
that the objective and subjective data of the survey are some-
what consistent with each other. The feelings of the majority of
respondents surveyed in the districts allocated by us coincide
with the results of the data of objective surveys conducted in
the same districts. Self-assessmentby the population of the at-
mospheric air status from data identifying the health factors cor-
relates with the self-assessment of its impact on the health status
and is consistent with objective indicators of air condition.

The survey results make it possible to develop the following
appropriate preventive measures:

» Developing and adopting a national action plan in the field
of air quality management;allocate financial resources and pro-
mote the establishment of best available technologies and prac-
tices for the elimination of existing air pollution in enterprises
and municipalities.

» Developing and implementing specific air protection plans for
the most problematic areas of the industry, based on the «pol-
luter pays» principle.

 Carrying out complex studies and planning joint activities by
the Ministry of Internally Displaced Persons from the Occupied
Territories, Labor, Health and Social Affairs of Georgia and the
Ministry of Environment and Agriculture to identify population
health “hotspots» related to air pollution.

 Gradual implementing on the territory of Georgia of the legal
norms established by the EU legislation in the field of protection
from atmospheric air pollution.
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SUMMARY

COMPARATIVE HYGIENIC CHARACTERIZATION
OF AIR POLLUTION AND ITS IMPACT ON THE
HEALTH OF TBILISI POPULATION'S

Bezarashvili S.

Thilisi State Medical University. Department of Nutrition, Anti-
Aging Medicine, Environment and Occupational Health

For the purpose of comparative hygienic characterization of
the atmospheric air of Tbilisi, an analysis of the data of the Na-
tional Environmental Agency of the Ministry of Environment
Protection and Agriculture of Georgia on the Tbilisi City air
condition according to separate districts was made. In addition,
a population survey was conducted through a special question-
naire in order to assess the air pollution degree and its impact
on the health. Respondents were selected in different districts
of Thilisi, taking into account the air pollution degree. Accord-
ing to the objective data of the survey, the air in different parts
of Thilisi is more or less polluted with dust and exhaust fumes;
Vake-Saburtalo, Didube-Chugureti and Gldani-Nadzaladevi dis-
tricts are especially distinguished in this respect. Subjective data
are in some correlation with them: self-assessment of air condi-
tion by the population is related to self-assessment of its impact
on health and corresponds to objective indicators of air condi-
tion.The obtained results form the basis for the development of
appropriate preventive measures.

Keywords: Air Pollution, atmospheric air, state of health,
self-assessment, air condition.
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PE3IOME

CPABHUTEJIBHAA THTUEHUYECKASI XAPAKTEPUCTHUKA 3ATPASHEHUSA BO3YXA I. TBUJIMCHU
U EI'O BJIUAHUE HA 31OPOBBE HACEJIEHUSA

BbezapamBuau C.U.

Tounucckuii 2ocyoapcmeenuvlil MeOUYUHCKUL YHUGepcumem, 0enapmamenm numanus,
AHMUBO3PACMHOU MEOUYUHDL, OKPYIHCatoujell cpedbl u eueuensvl mpyoa, I pysus

C Lenbl0 CPaBHUTEIBHONW I'MIMEHUYECKOH XapaKTepUCTHKH
arMoc(epHoro Bo3ayxa I. TOMIMCH NpoBeAeH aHaIn3 JTaHHBIX
HanuonanbHOro areHTCTBa IO OKpy»XKarowed cpere Munu-
CTEpCTBA OXPaHbl OKPYXKaIOLIEH Cpebl U CeIbCKOro X03siicTBa
I'py3un o cocTossHIM BO3/ayXa B ropojie TOMINCH 1O OTACIBHBIM
paifoHaM U OIPOC HACENICHHUS C IOMOLIBIO CIIEUAIBHOM aHKeTbI
C LEeJIbIO OLCHKU CTENEHU 3arpsi3HCHUS BO3yXa U €ro BIMUSHUS
Ha 3/10pOBbe. PecroHIeHTH OTOMpANUCh B pPasHbIX paifoHax
TOwummcu ¢ y4eToM CTeNeHH 3arpsizHeHus Bo3ayxa. CorntacHo

0OBEKTHBHBIM JIAHHBIM HCCJICIOBAHUS, BO3YX B PA3HBIX YACTAX
TOwHCcH 3arpsi3HEH MBUTBIO M BBIXJIOMHBIMHU Ta3aMH, 0COOCHHO
BBIICIISAIOTCST paiioHbl Bake-Calyprano, dunyoe-Uyrypetn u
I'mnanu-Hanzananesu. CyObeKTUBHBIC JaHHBIC HAXOMSATCS B HE-
KOTOPOM KOPpEIsIMU C HUMH: CAMOOLIEHKA COCTOSIHUSI BO3/TyXa
HAaCeJICHHUEM CBsI3aHa C CAMOOLIEHKON €ro BIUSHUS Ha 3]10pPOBbE
U COOTBETCTBYET OOBEKTUBHBIM MIOKA3aTENISIM COCTOSTHHSI BO3ITY-
xa. [Toy4eHHbIe pe3ynbTaThl MOCTYKaT OCHOBOM JUIs pa3padoT-
KH COOTBETCTBYIOIIUX MPOPHUIAKTUICCKAX MEPOTIPUSTHIA.
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MOLECULAR MARKERS OF THE PROGRESSION
OF CONJUNCTIVAL NEOPLASTIC EPITHELIAL LESIONS

'Nikolaishvili N., 'Chichua G., 2Muzashvili T., 2Burkadze G.

"The New Vision University, Thilisi; *Thilisi State Medical University, Georgia

Conjunctival lesions can vary from benign, premalignant
and malignant lesions [1]. In USA, 52% of conjunctival tu-
mors are benign, 18% of the lesions are pre-malignant and
malignant lesions develop in 30% of cases [1]. Pterigea is the
most common benign lesion of the conjunctiva. It is consid-
ered as degenerative disease; However it bears some molecu-
lar features common to malignant tumors. Ljubojevic et al.,
found that 44% of pterigea cases are characterised with the
mutation of p53 gene and 9% of the lesions are characterised
with high proliferative activity, based on Ki67 labelling index
[2]. Several studies also indicate the PCNA and Cyclin D1
activity in pterigea. In addition to proliferation markers, the
presence of growth factors, tumor suppressor genes including
p63 and apoptotic markers, including BCL2 has been also
shown. According to Chui at al., 12% of pterigea cases are
characterised with the co-occurrence of atypical epithelial
and melanocytic foci [3]. Based on this data, one can as-
sume that pterigea might be characterised with the malignant
progression potential. Therefore the study of the molecular
characteristics of this entity is very important [4]. In addi-
tion to pterigea, there are number of other common lesions
in conjunctiva. Ocular surface squamous neoplasia, includes
conjunctival intraepithelial neoplasia and squamous cell car-
cinoma, in addition to other epithelial changes from mild to
moderate and severe atypia. According to the study of Gi-
chuhi at al., the mentioned nosology is developed from con-
junctival basal epithelial cells and the dysregulation of p53
plays an important role [5]. The progression of conjunctival
intraepithelial neoplasia and carcinoma in situ to conjuncti-
val squamous cell carcinoma is very common. Aoki at all.,
showed that proliferation nuclear antigen (PCNA) is more
commonly expressed in squamous cell carcinoma and is rela-
tively rare in dysplastic lesions, whilst the presence of p53
mutations is more common to dysplastic lesions. The results
of this study suggest that the investigation of proliferation
and differentiation markers might guide us to detect the early
signs of malignancy and therefore to determine correct treat-
ment and prognosis of the disease [6]. The aim of our study
was to analyse the proliferation and apoptotic characteristics
in conjunctival epithelial lesions, including actinic keratosis,
pterigea, conjunctival intraepithelial lesions 1 to 3 (CoIN1-3)
and in squamous cell carcinoma.

Material and methods. Study included formalin-fixed
and paraffin-embedded (FFPE) tissue sections of 10 normal
conjunctivas, 12 actinic keratosis, 25 pterigeas, 14 CoIN1,
12 CoIN2, 8 CoIN3 and 7 squamous cell carcinoma, alto-
gether 88 cases. FFPE tissue blocks were retrieved from the
teaching, research and diagnostic laboratory of Tbilisi State
Medical University. H&E stained sections were revised and
diagnosed by two independent pathologists (T.M., G.B.).
Squamous-glandular index was evaluated in H&E stained
specimens as the number of glands in 10HPF. Tissue sections
were stained by standard immunohistochemical procedure,
using antibodies against: Ki67, Cyclin D1, Bcl2, phospho-
histone H3, p53, p63 and CK7. The evaluation of marker
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expression has been performed by two independent patholo-
gists (T.M., G.B.) in two major compartments of the lesion,
including the basal cell layer and superficial cell layer. The
percentage of marker positive cells has been recorded and
analysed with the following statistical methods: correlations
were assessed using Spearman’s rank test and comparisons
between groups were evaluated using Mann-Whitney and
Kruskal-Wallis test. The sensitivity and specificity of the test
was assessed using 95% confidence interval. P value <0.05
was considered as statistically significant. All statistical tests
were performed using SPSS statistical software V20.00.

Results and discussion. The evaluation of squamous index
in conjunctival epithelial lesions showed that the squamous
index in normal conjunctiva was 67+5.2, in actinic kerato-
sis it was 93.2+6.7, in pterigea squamous index was 69+8.6
in CoIN1 squamous index was 76+6.7, in CoIN2 squamous
index was 81£10.8, in CoIN3 squamous index was 95.3+6.7
and in CSCC squamous index was 98.7+1.1. The evaluation
of glandular index in conjunctival epithelial lesions showed
that, the glandular index in normal conjunctiva was 33+4.9,
in actinic keratosis the glandular index was 8+4.4, in pteri-
gea the glandular index was 31£4.3, in CoIN1 the glandular
index was 2446.1, in CoIN2 the glandular index was 19+5.6,
in CoIN3 the glandular index was 5.7+2.3 and in CSCC the
glandular index was 1.3+£0.4. The calculation of squamous-
glandular index (SGI) in conjunctival epithelial lesions
showed the following results: the SGI in normal conjunctiva
was 2+1.1, SGI in actinic keratosis was 11.25+1.5, SGI in
pterigea was 3.1+2, SGI in CoIN1 was 3.2+1, SGI in CoIN2
was 4.3+1.9, SGI in CoIN3 was 16.7+2.9 and the SGI in
CSCC was 75.9+2.8.

The evaluation of proliferation markers in conjunctival
epithelial lesions showed the following results: Ki67 label-
ling index in basal layer of normal conjunctiva was 5.4+2.1
and in superficial layer it was 0+0, in actinic keratosis Ki67
labelling index was 19.743.6 in basal layer and 3.8+1.2 in su-
perficial layer. In pterigea Ki67 labelling index was 8.1+£2.4
in basal layer and 2.2+0.9 in superficial layer. In CoIN1 Ki67
labelling index was 19.6+6.2 in basal layer and 0+0 in su-
perficial layer. In CoIN2 Ki67 labelling index was 21.3+7.8
in basal layer and 2.5+1 in superficial layer. In CoIN3 Ki67
labelling index was 25.3+4.2 in basal layer and 23.7+5.2 in
superficial layer in CSCC Ki67 labelling index was 40.6+4.6
in basal layer and 36.7+7.3 in superficial layer.

The PHH3 labelling index in normal conjunctiva was 1+0.4
in basal layer, in actinic keratosis PHH3 labelling index was
7+2.1 in basal layer and 6.142.3 in superficial layer, in pteri-
gea PHH3 labelling index was 5+1.9 in basal layer, in CoIN1
PHH3 labelling index was 8+2.3 in basal layer, in CoIN2
PHH3 labelling index was 10+3.7 in basal layer. The PHH3
labelling index in the superficial layer of normal conjunctiva,
pterigea, CoIN1 and CoIN2 was 0+0. The PHH3 labelling
index in CoIN3 was 12+4.2 in basal layer and 10.7+2.9 in
superficial layer. The PHH3 labelling index in CSCC was
1745.5 in basal layer and 15.2+3.3 in superficial layer.
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Table 1. The distribution of squamous, glandular and squamous-glandular indexes in conjunctival epithelial lesions

Squamous Index Glandular index Squamous-Glandular Index
Normal Conjunctiva 67+5.2 33+4.9 2

Actinic Keratosis 93.2+6.7 8+4.4 11.25
Pterigea 69+8.6 31443 3.1
CoIN1 76+6.7 24+6.1 32
ColIN2 81+10.8 19+5.6 43
CoIN3 95.3£6.7 5723 16.7

CSCC 98.7+1.1 1.3£0.4 75.9

Table 2. The distribution of proliferation index based on Ki67 and PHH3 labelling indexes

in basal and superficial layers of conjunctival squamous lesions

Ki67 PHH3
Basal Superficial Basal Superficial
Normal Conjunctiva 5.442.1 0 1+0.4 0
Actinic Keratosis 19.7£3.6 3.8+1.2 7+2.1 6.1+2.3
Pterigea 8.1+2.4 2.2+40.9 5+1.9 0
CoIN1 19.6+6.2 0 8+2.3 0
CoIN2 21.3+7.8 2.5+1 10+3.7 0
CoIN3 25.3+4.2 23.7+5.2 12+4.2 10.7+2.9
CSCC 40.6+4.6 36.7+7.3 17£5.5 152433
Table 3. The distribution of apoptotic index, based on Bcl2 and p53 in conjunctival epithelial lesions
BCL2 P53
Basal Superficial Basal Superficial
Normal Conjunctiva 94+5.6 92.249.3 0 0
Actinic Keratosis 6.7£1.9 12.9+4.5 24+4.3 16+2.6
Pterigea 23.243.7 91.9+7.2 12+£3.8 0
CoIN1 60.3+£10.9 87.6+6.3 11£3.6 0
CoIN2 20.5+5.1 90.2+10.7 1542.2 0
CoIN3 5.4+2.1 10.7£2.6 274+4.3 13.74£3.3
CSCC 2.5+0.8 4.2+1.1 36+5.4 16.9+5.2

The evaluation of apoptotic index showed the following re-
sults: the Bel2 labelling index in normal conjunctiva was 94+5.6
in basal layer and 92.2+9.3 in superficial layer; in actinic kera-
tosis the Bcl2 labelling index was 6.7+1.9 in basal layer and
12.9+4.5 in superficial layer; in pterigea the Bcl2 labelling index
was 23.2+3.7 in basal layer and 91.9+7.2 in superficial layer; in
CoINT the Bcl2 labelling index was 60.3+£10.9 in basal layer and
87.6+6.3 in superficial layer; in CoIN2 the Bcl2 labelling index
was 20.5+5.1 in basal layer and 90.2+10.7 in superficial layer;
in CoIN3 the Bcl2 labelling index was 5.4+2.1 in basal layer and
10.7£2.6 in superficial layer; in CSCC Bcl2 labelling index was
2.5+0.8 in basal layer and 4.2+1.1 in superficial layer.

The p53 mutations which were detected as complete loss of
p53 or strong overexpression of p53 protein was not seen in nor-
mal conjunctiva; in actinic keratosis p53 mutations were detect-
ed in 24+4.3 cells in basal layer and 16+2.6 in superficial layer;
in pterigea pS3 mutations were detected in 12+3.8 cells in basal
layer, in CoIN1 it was detected in 11£3.6 in basal layer and in
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CoIN2 it was detected in 15+2.2 in basal layer; p53 mutations
were not detected in superficial layer of pterigea, CoIN1 and
CoIN2; p53 mutations were detected in 274+4.3 in basal layer
and 13.743.3 cells in superficial layer in CoIN3; p53 mutations
were detected in 36+5.4 in basal layer and 16.9+5.2 in superfi-
cial layer in CSCC.

The study of epithelial squamous and glandular epithelial
markers, such as p63 and CK7 respectively showed the follow-
ing results: the distribution of p63 in normal conjunctiva was
45+5.2 in basal cell layer and 50.5+£5.5 in superficial layer;
p63 distribution in actinic keratosis was 76+4.9 in basal layer
and 82.5+5.6 in superficial layer; p63 distribution in pterigea
was 5242.4 in basal layer and 79.3+9.1 in superficial layer; in
CoIN p63 distribution was 65+3.7 in basal layer and 67.248.2
in superficial layer; in CoIN3 the p63 distribution was 80+6.1
in basal layer and 86.8+10.2 in superficial layer; in CSCC the
p63 distribution was 904+4.3 in basal layer and 95.2+12.3 in su-
perficial layer.
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Table 4. The distribution of P63, CK7 and P63/CK7 index in conjunctival epithelial lesions

P63 CK7 P63/CK7 Index
Basal Superficial Basal Superficial Basal Superficial
45+5.2 50.545.5 10+2.9 48+10.3 4.5 1.0
76+4.9 82+5.6 2.7+1.7 43+1.3 28.1 19.0
52+2.4 79.3£9.1 9+1.8 42+9.9 5.7 1.9
65+3.7 67.2+8.2 7.943.4 34+8.3 8.2 2.0
744+4.8 76.1£7.1 7+3.1 25+6.7 10.6 3.0
80+6.1 86.8+10.2 2.140.9 2.3+1.2 38 37.7
904+4.3 95.2+12.3 1.7+0.2 1.9+0.7 52.9 50.1
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Fig. 1. A. Pterigea, H&E, x100; B. CoIN2, H&E, x200, C. CoIN3, H&E, x200; D.CSCC, H&E, x200;
E. Bcl2 expression in pterigea, IHC, x100; F. Ki67 expression in CoINI1, IHC, x100;
G. PHH3 expression in CoIN1, [HC, x200; H. PHH3 expression in CoIN2, x200
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The distribution of CK7 showed the following results: in nor-
mal conjunctiva 10+2.9 in basal layer and 48+10.3 in superficial
layer; in actinic keratosis 2.7+1.7 in basal layer and 4.3£1.3 in
superficial layer; in pterigea 9+1.8 in basal layer and 42+9.9 in
superficial layer; in CoIN1 7.943.4 in basal layer and 34+8.3 in
superficial layer; in CoIN2 7+3.1 in basal layer and 2546.7 in
superficial layer; in CoIN3 2.1+0.9 in basal layer and 2.3+1.2 in
superficial layer; in CSCC 1.7+0.2 in basal layer and 1.9+0.7 in
superficial layer.

The study of P63/CK7 index showed the following results:
in normal conjunctiva 4.5+1.8 in basal layer and 1£0.5 in su-
perficial layer; in actinic keratosis 28.1+3 in basal layer and
19+4.3 in superficial layer; in pterigea 5.7+1.3 in basal layer and
1.940.9 in superficial layer; in CoIN1 8.2+1 in basal layer and
2+1 in superficial layer; in CoIN2 10.6+1.5 in basal layer and
3+1 in superficial layer; in CoIN3 2.14+0.9 in basal layer and
2.3+1.2 in superficial layer; in CSCC 52.9+£21.5 in basal layer
and 50.1+17.6 in superficial layer.

The analysis of the results of squamous index, glandular index
and squamous-glandular index have shown that the squamous
index is lowest in normal conjunctiva and it is significantly in-
creased in line with the increase of atypia in squamous epithe-
lial lesions. The highest proportion of squamous index has been
found in CSCC. Whilst, the opposite trend has been seen with
regards to glandular index. Hence, squamous-glandular index
is also increased in line with the increase of atypia, with the
dramatic increase in CSCC. In actinic keratosis the changes of
squamous index, glandular index and squamous glandular index
is similar to CoIN3.
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Conjunctiva Keratosis

100

g 8 88 3 8 8

]
e & &

mSquamous index W Glandularindex  m Squamous-Glandular Index

Graph 1. The distribution of squamous index, glandular index
and squamous-glandular index in conjunctival epithelial lesions
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Graph 2. The distribution of proliferation index, based on
Ki67 and PHH3 in conjunctival epithelial lesions

The analysis of the distribution of proliferation markers Ki67
and PHH3 in conjunctival epithelial lesions showed that the
lowest proliferation index is seen in pterigea, followed by ac-
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tinic keratosis, CoIN1 and CoIN2. The maximal proliferation in-
dex was detected in CSCC. The Ki67 labelling index was always
higher compared to PHH3 labelling index in all cases and all
lesions. PHH3 positivity was not detected in superficial layer of
normal conjunctiva, pterigea, CoIN1 and CoIN2. In rest of the
lesions, basal cell layer was characterised with higher prolifera-
tion index, compared to superficial layer in all cases.

The analysis of apoptotic index, based on Bcl2 labelling,
showed that the highest apoptotic index is characteristic to nor-
mal conjunctiva and it is significantly decreased in conjunctival
epithelial lesions. The lowest apoptotic index was seen in CSCC.
In addition, Bcl2 labelling was always higher in superficial layer
to all cases, compared to basal layer. With regards to p53 mu-
tations, detected as the complete absence of p53 or the strong
expression of p53 protein, it was not seen in normal conjunctiva.
Lowest rates of p53 mutations was detected in basal layer of ac-
tinic pterigea, CoIN1 and CoIN2, whilst superficial layer did not
show any sign of p53 mutations. P53 mutations were detectable
in both layers of actinic keratosis, CoIN3 and CSCC.

Distribution of Bcl2 and p53
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Graph 3. The distribution of Bcl2 and p53 in conjunctival epi-
thelial lesions
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Graph 4. The distribution of epithelial markers in conjuncti-
val epithelial lesions

The analysis of squamous epithelial marker P63 and glandu-
lar epithelial marker CK7 showed that the distribution of P63 is
nearly equal to the distribution of CK7 in normal conjunctiva.
Whilst the expression of P63 is significantly increased in con-
junctival epithelial lesions and CK7 is significantly decreased.
The CSCC epithelium is almost virtually represented by squa-
mous epithelium marked by P63.

The analysis of squamous-glandular index, based on the ratio
of P63 and CK7, showed that the highest P63/CK7 ratio is de-
tected in actinic keratosis, CoIN3 and CSCC. In addition, this
index is significantly higher in basal layers of normal konjunc-
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tiva, actinic keratosis, pterigea, CoIN1 and CoIN2, whilst it is
almost equal in basal and superficial layers of CoIN3 and CSCC.

P63/CK7 Ratio
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Graph 5. The distribution of P63/CK7 ratio in conjunctival
epithelial lesions

To the best of our knowledge we are first who analysed the
squamous-glandular index in conjunctival epithelial lesions, by
the evaluation of standard H&E specimens and as the ratio of
P63/CK7 by immunohistochemistry. We have found that this ra-
tio is significantly increased with the progression of conjunctival
intraepithelial neoplasia and reaches its maximum in squamous
cell carcinoma. Therefore, we suggest that squamous-glandular
index may be used as an objective measure of CoIN progression.
Moreover, one of the previous study of P63 did not show any
relationship of P63 expression with the progression of ColN, al-
though it was significantly higher compared to normal conjunc-
tiva [7]. With regards to proliferation and apoptosis markers,
they are not also very well studied in conjunctival intraepithelial
lesions. The study from Ohara et al., showed that Ki67 labelling
index is significantly increased during the progression of CoIN
[8] and this finding is in line to our results. To the best of our
knowledge, we are also first who demonstrated the expression
of PHH3 in conjunctival intraepithelial lesions. Based on our
study results, this marker could be also used for the defining
the malignant progression risk of conjunctival epithelial lesions.

Conclusions. Squamous-glandular index, based on the evalu-
ation of H&E stained specimens as well as P63/CK7 ratio, rep-
resents the objective measure of the progression of conjunctival
epithelial lesions. During this process the glandular epithelium
is gradually, almost virtually, replaced by squamous epithelium.
Based on proliferation, apoptotic and epithelial characteristics,
CoIN2 is more similar to CoIN1, whilst there is a dramatic dif-
ference between CoIN1/2 and CoIN3. Therefore, we suggest
that CoIN1 and 2 should be considered as low grade dyspla-
sia, whilst CoIN3 should be considered as high grade dysplasia.
Based on our study results, pterigea represents the benign entity.
However, the presence of p53 mutations in pterigea indicates
its potential malignant progression potential. Actinic keratosis,
represents the intermediate entity between low grade dysplasia
and high grade dysplasia of the conjunctival epithelium, which
can also be progressed in high grade dysplasia.
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SUMMARY

MOLECULAR MARKERS OF THE PROGRESSION OF
CONJUNCTIVAL NEOPLASTIC EPITHELIAL LESIONS

'Nikolaishvili N., !Chichua G., 2Muzashvili T., 2Burkadze G.

'The New Vision University, Thilisi; *Thilisi State Medical Uni-
versity, Georgia

Conjunctival epithelial lesions vary from benign to borderline
malignancy to malignant, therefore it is extremely important to
detect the molecular markers of the malignant progression of
conjunctival intraepithelial lesions. The aim of our study was to
analyse the molecular markers of the progression of conjuncti-
val intraepithelial lesions. We have analysed Ki67, PHH3, Bcl2,
P53, P63 and CK7 using standard immunohistochemistry. In ad-
dition, we have calculated the squamous-glandular index based
on the evaluation of H&E stained specimens and as the ratio of
P63/CK7. The results of our study indicated that the presence
of squamous epithelium is significantly increased during the
progression of conjunctival intraepithelial lesions, and therefore
the squamous-glandular index is also increased. In addition, it
is possible to divide conjunctival intraepithelial lesions as low
grade and high grade lesions based on the distribution of prolif-
eration and apoptosis markers.

Keywords: conjunctival neoplasia, molecular markers.

PE3IOME

MOJIEKYJIAPHBIE MAPKEPBI IIPOI'PECCHUHU SIIHU-
TEJIMAJIBHBIX HEOIIVTACTHYECKUX ITPOLHECCOB
KOHBIOHKTUBbI

"Hukonaumsuan H.J., 'dnuya TA., *My3amswm T.3.,
“Bypkanze I.M.

"Vuueepcumem New Vision, Tounucu; *Tourucckuil 2ocyoap-
cmeennbill Mmeouyunckuu ynugepcumem, I pysus

K snurenuanbHbIM MOPaXKEHUSIM KOHBIOHKTHUBBI OTHOCSTCS
Kak JO0OpOKaYeCTBEHHbIE, TAK W TOIPAHUYHOMN 3JI0KAYECTBECH-
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HOCTH M 3JI0KauecTBEHHbIE Iporiecchl. CieqoBaTelibHO, BECbMa
3HAYMMO BBISBJICHHE MOJIEKYISIPHBIX MapKepoB IPOTIPECCHH
9TUX HOPAXKEHUIL.

Lenpro uccnenoBaHus SBUIOCH H3YYEHUE MOJIEKYJSIPHBIX
MapKepoB, OIMPEIEIISIONMX PUCK MPOrPECCUM IUTEIHATBHBIX
HEOIIACTUYECKUX ITPOLECCOB KOHBbIOHKTUBEI.

CranaapTHBIM UMMYHOTHCTOXMMUYECKUM METOJIOM HU3yUe-
HBI MoJIeKyJsipHble Mapkepsl: Ki67, PHH3, Bcl2, P53, P63
u CK7. PaccunraH IIIOCKOKIETOYHO-KEIE3UCTHIA HHJICKC
[0 OIIEHKE IpernaparoB CTAHAAPTHON I'eMaTOKCHJIMH-03U-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

HOBOH OKpacku u cooTHomenueMm P63/CK7. Pesynbrarsl
HCCIIeI0OBAHUS MTOKA3alld, YTO B MPOIECCE NPOTPECCUU HH-
TPa’MUTEINANbHBIX HEOMIa3Uil KOHBIOHKTUBBI 3HAYUTENBHO
YBEJIMYHMBAETCSl KOJIMYECTBO IIJIOCKOKIETOUHOTO SMUTENHS,
CJI€ZIOBATEIbHO, YBEIMYHBAETCSA IUIOCKOKIETOYHO-KENIE3H-
cThiit uHaekc. 1o mponudepaTuBHBIM U allONTO3HBIM OKa-
3aTeNsM BO3MOXKHO pa3JielleHne MHTPAadMUTeIHaIbHbIX Topa-
JKCHNH KOHBIOHKTUBBI Ha 2 TPYIIIBI - HHTPAIIIUTEINATbHbIC
HEOIUTa3uM HM3KOH CTEMeHM M HHTpa’NUTENIMaNbHble He-
OIJIa3MH BBICOKOH CTEIICHHU.

“9boydy
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M3YUYEHUE I TOTOKCUYECKON AKTUBHOCTH MHIOJbHBIX AJIKAJIONIOB
N3 HAJIBEMHBIX OPTAHOB VINCA ROSEA L., FHTPOAYIHUPOBAHHOU B 3AITAJHOU I'PY3UHN

"Baunanze B.1O., 'Baunanze H.C., ’bakypunze A.Jlk., */xoxanze M.C., "MmBuananse B.JI.

Tounucckuii 2ocyoapcmeenmvitl MeOuyunckuil ynusepcumem, ' Hnemumym papmaxoxumuu um. M. Kymamenaose,
‘0enapmamenm apmayesmuueckoll mexrnonozuu; *nanpagienue apmarocnosuu u gapmayesmuyecroti bomanuru, I py3sus

Cpenn MHTPOMYIMPOBAHHBIX B [py3mu amkamoumocomep-
JKalIUX KyCTapHHUKOB, MOJIYKYyCTapHHUKOB, IEPEBHEB M Tpa-
BSHUCTBIX PacTeHHH 0co00e MECTO 3aHMMAaIOT MOTyKycTap-
HuKH BUAoB poxa Catharanthus G.D. VI3 HUX Ha moOepexbe
UepHoro mopsi Amxapun mHTpogyuuposausl: Catharanthus
rosea (L.) G.D. (Vinca rosea L.) u Catharanthus rosea f.
Albus (Sweet) G.D., xoTopslii u3ydeH B UHCTUTYTE (hapmako-
xumun uM. Y. Kyrarenaaze TOummucckoro rocyjapcTBEHHOTO
MEANIIMTHCKOTO YHUBEPCUTETA HA COAEPIKaHNE OMOIOTHIECKH
aKTUBHBIX ankaiounos [1,2,13].

Ilomumo yKka3aHHBIX BHIOB, paHee Obimm ncciemoBaHsl: C.
ovalis Mgf.; C. longifolius Pichon; C. lanceus (Bojex A.Dc.)
Pichon; C. pussilus (Murr,) [7,8]. Vinca rosea, xak n1eKapcTBEH-
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HOE pacTeHHe, M3JaBHA HCIOJb30Bajdach Hapoxamu HOxHOI
Adpukn, Utanuu, Actpamun, lOxuoro Beetnama, Oumminis 1
A=A, JIMCThst ynoTpeOsuIich B BUJIC Yasi B Ka4eCTBE I1abeTH-
YecKoro cpenctna, a B HOxHoit Adpuke n AHIIMKM UMENHCh Ta-
TEHTOBaHHBIC Ipenaparsl ,,Covinca“ u ,, Vinculine®, sBisrommecs
HACTOEM JIUCTHEB PO30BOi BUHKH [7,10].

Oco0blit MHTEpeC K BUAYy V. rosea BbI3BaH BbIJCICHUEM B
1958-1959 rr. ankamouaa BHHKaJNEHKOOIACTHHA, KOTOPBIH MO-
cie (apMaKoIOrH4eckoro U KIMHUYECKOTO HCHBITAaHUH PEKo-
MEH/IOBaH IS JieueHUst 00sie3HN XO/DKKMHA M XOPUOKAPLIHHO-
MBI KaK CPE/ICTBO, BbI3bIBatomiee C-MUTOTHYECKUE N3MCHCHUS
B KJICTKaX M HapyILICHUE JCJICHHUS KJIETOK B MeTadase [7-9]. U3
TOTO K€ BUJIa, HECKOJIBKO MO3/IHEE, BBIICIICH IUMEPHBIIl ajlKalio-
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HJ1 JIeYPOKPHCTHH (BUHKPHUCTHH), KOTOPBIH ITOCIIe KIMHHIECKO-
TO UCIBITaHUs, OBUT PEKOMEHIOBAH B Ka4ecTBe d(P(PEKTHBHOTO
CpPeJCTBA TIPH OCTPOH JIeHKEMHH y JeTel U B3POCIIbIX, a TaKKe
npu uMdorpanynemMarose, 1ae B yCTOWINBBIX K BHHOIACTHHY
ciaydasx [11].

HM3BecTHO, YTO OCHOBHOI 3ajaueil mpu cOope JeKapcTBEeH-
HOTO PAaCTUTEIHHOTO CHIPBSI ISl TPOBEACHUST (PUTOXMMHUUYECKHX
HCCIIEI0BAaHH SIBIISIETCSI COXPAaHEHHE OMOIKOJIOTUUECKOTO PaB-
HOBecHsI BO (1ope 1 cOXpaHEHHEe CIOCOOHOCTH PacTeHHs K BOC-
CTAaHOBJICHUIO B IPUPOJIE U B KynbType. Vicxons u3 ykazaHHOTO,
LeNTBI0 MCCIIEIOBAHUN SIBHJIOCH BBIIENCHUE (PPAKIMN MHIONb-
HBIX aJIKaJOWJOB U3 HAJI3EMHBIX OpraHOB V. rosea criocoOoM
KHUIKOCTH - KUAKOCTHOH SKCTPAKINN; UACHTU(DHUIIIPOBAHIE H
H3y4eHHe nX OHOJIOrNYeCKOH aKTHBHOCTH KaK IIOTEHI[ATEHOTO
HCTOYHHKA C IIUTOTOKCHYECKOI aKTHBHOCTBHIO; IPOBE/ICHUE He-
00X0MMOH NAESHTU(GHUKAINKE PACTUTENHHOTO CHIPhS IS OIpe-
JeTIeHHsT 0COOCHHOCTEl MUKPOCTPYKTYPBI CTPOCHHUSI HaI3eM-
HBIX OpPraHOB PacTeHUSL.

Marepuas u MeTobl. OObKTaMU HCCIIEIOBAHMS OBUTH Ha/13eM-
HBIe oprausl Vinca rosea, cobpaHHble B (pa3ax mBeTeHHs Ha ToOe-
pexbe YepHoro mopst Aypkapuu. CymiecTBYIONIME Ha CETOHSII-
HUH JIeHb CIIOCOOBI BBIJIETICHUST HEKOTOPBIX aJIKAJIONIOB U3 BHIOB
Catharanthus, 0CHOBaHBI, IPEUMYIIECTBEHHO, Ha JIByXCTYIICHYA-
TOIT 00paboTKe O0IIel CyMMBI OCHOBAHHIA: OCXKICHHE AITKaJIOH-
JIOB TICTPOJICHHBIM 3(HPOM H TOIHOY(PEpHBIM pacrpeeicHIeM
[4,5]. Ha cTaguu o4ucTKY B KauecTBE 3KCTPAreHTa HCIOIb30BaHbI
BOJIHBIE PACTBOPBI YKCYCHOM KUCIOTHI [5,12].

1,0 Xr BO3AYIIHO — CyXHX U3MENBIEHHBIX HaJ3€MHBIX Opra-
HOB Vinca rosea sKcTparupoBaiy o Metoxy Atta-ur-Rahmana
[4]. Ilomy4yeHHYI0 PEaKIUOHHYI MacCy CryIald A0 IYCTOTO
9KCTpaKTa M 00padaTeBau 5% pacTBOPOM COJISTHOM KHCIIOTHI.
Kucnyro ¢asy noamenaunsanu 25% NH,OH, ankanounsr us-
BIIEKaJIN XJI0po(opMoM. XITOpO(GOPMHEIE W3BICUSHUSI CTYIIA-
1, obpabarsiBamn 10% pacTBOPOM yKCYCHOH KHCIOTBL. OOBb-
€/IMHEHHBIE KUCIIbIe M3BIIeueHus noaumenauusamm 25% NH,OH
g0 PH 9+10, anxamouzabl HMCUEpPIBIBAIOIIE 3KCTPAarupoOBald
xsopodopmom. OObeANHEHHEIE XIIOPO(GOPMEHHEIE N3BICUCHHS
CTYIIAJIH IO BAKYYMOM JIO CyXOTO OCTaTKa, B pe3yJIbTaTe IOJy-
YHJIA PACTBOPUMYIO B 3()HPe CyMMY aJIKaJIONIOB B KOJIMIECTBE
4,0 r n Toxxe xoimmaecTBo (4,0 T) B XI0pohopMe pacTBOPHUMYIO
CYyMMY aJKaJonoB. M3 HUX criocob6amu ocaxkJIeHus neTpoieii-
HBIM 2(upoM U nonuOydepHBIM pacHpeielieHHeM MOoITydailn
¢paxmnu ¢ BexogoM 0,25 T m 0,32 1, coorBercTBenHo. 200 T
BO3/IYIIIHO-CYXUX M3MEIBUCHHBIX KOPHEH 00pabaThIBay Mo Me-
Toxy Gordon, ¢ Berxogom 0,198 1 adupHoit ppakmmu [6].

Wnentudukanuio ankasonaoB MPOBOJHIA METOIAMU BBICO-
K03 (HEKTUBHON KHUAKOCTHOH XpoMmarorpaduy C TaHIEMHOH
Macc-cekrpomerpueir LS-MS/MS n razosoii xpomarorpadu-
eif ¢ Macc-cnekTpoMeTpuieckuM aerekruposanneM GC/MS
Ha anmaparax Agilent technologies 1290 infinity 6460Triple
quad LC/MS u PerkinElmer.

KadecTBeHHBIH aHANN3 CIIEKTPa AIKAIOUIOB BO (DPaKIHSIX
OILICHMBAII XpoMarorpadupoBaHHeM B TOHKOM CJIO€ Ha ILIa-
crurkax Silicagel,,,, Merck B cucremax: I) Oyranon-ykcycuas
kucnora-Boma (4:1:1); II) sTunanerar-aOCOMIOTHBIM STaHOIN
(3:1). derexropsr: peaktus [lparennopda u nepuii aMoHHI cep-
nokwuciblit (LIAC) B 85% optodocdoproii kuciore [3,7].

I{uroTOoKCHYHOCTE CyOCTAHIINI MOHOMEPHBIX aJKaIOHIOB
oneHeHa Ha A-549 (KJIeTKH JIMHUH paka jierkoro), DLD-1 (kiet-
K{ JIMHUM aICHOKAPIUHOMBI NpsiMOi kumikn) u W-1 (Ki1eTku
JIMHUH HOPMaJBHBIX delioBedecknx ¢ubdpodmactoB). I{uToTok-
cHUecKasi akTUBHOCTB in Vitro BeIpaykeHa KaK KOHIICHTPAIUs ajl-
KaJIOHJI0B, TIPEMATCTBYIOMHX pocTy kineTok Ha 50% (IC, ). JIu-

© GMN

HUMY KJIETOK NoIy4eHsl U3 AMepukaHckoi Komtexkiuu Tunossix
Kynsryp (ATCC). Bee kineTkn THHMN KyITETUBHPOBAHBI B MUHU-
MaJIbHOH MOJIep KUBAIOLIEH cpefie, coaeprkalieit conu Dpia u
L-rryrannna (Mediatech Cellgro YA), k KOTOpbIM 10OaBIICHEL:
10% deramprol Ob1ubeii chiBopoTKH (Hylcon), BuTamumsl, re-
anmuiH (100 1U/ml) n erpenrromurma (100 mg/ml), Hesame-
HUMBIC aMHHOKHUCIIOTHEI U rupyBat Harpust (Mediatech Cellgro
YA). Knerku xpanunucs npu temneparype 37°C BO BIIQKHOM
cpeze, conepakarei 5% CO, [13]. Uccnenosanus pOBOMIUCH
B nmaboparopun LASEVE, B otnene ¢yHIaMeHTaIBHBIX Hayk
VYuusepcurera Ksebeka B I. lllnkyTune, Kanana npogpeccopamu
Annpe [Traerrom n XKanowm Jleray, 3a 4To BeIpakaeM UM LTy 0o-
KyIO TIPH3HATEIIbHOCTH U OJIar0apHOCTb.

Pe3yabTarel u obcy:kaenne. B pesynsrare anammsa ¢pax-
IU{ aJKaJIOWIOB, IOTYYCHHBIX SKCTPAKIMell YKCyCHOM KHC-
JIOTOM, OCaXJEHNEM MeTPOISHHBIM 3(DUPOM U NOIHOyhepHbIM
pactpenencauem merogamu LS-MS/MS u GC/MS unentudu-
IIUPOBAHBI 14 U3BECTHBIX COCAMHEHHH, MPUHAIIEKAIINX XPO-
MOGOPHBIM CHCTEMaM WHJ0JIA, WHIOIMHA, HHIOJIEHHHA H Kap-
6onmHa (Tabmmna 1). CormacHO SKCIIepUMEHTAIBHBIM JaHHBIM,
CpeIy WHJOJBHBIX aJKAJIOHI0B JOMHHUPYIOT IIPOU3BOJHEIC
caprarvHa, Cpeind WHJOJIUHOB - IPOW3BOJAHBIE BHHIOJIMHA.
Uro kacaeTcs HH3KOMOJIEKYJSPHBIX COCJUHEHHUIl nm kapbo-
JMHOB, TO Yallle BCETO B MPUPOJE OHU BCTPEUAIOTCS B BHIC
MPOJYKTOB paclana KOMIIEKCHBIX WHIOJIBHBIX aJKaJIOUI0B
[7]. B ananu3upyeMbIX CyOCTaHIMSIX OHU IPEICTABICHBI CO-
ennnenusMu: Norharmane, Kumujane B. u xapOommnamu
(Nel, Ne2) ¢ monexymsipHEIMH MaccamMu M'226, KoTopsle,
BO3MOXKHO, BO3HUKIJIM KaK Pe3yJbTaThl pacnajaa BUHIOIUHH-
Ha ¥ M30BHHIOIMHUHA. XUHA30IMHOBBIN (parMeHT ¢ M*202
TaK)Ke MOXET OBITh Pe3yJIbTaTOM paclaja XWHA30JIHHKapOo-
JMHOBBIX AJIKAIOHUIOB, COJACPXKAIINX SAPO KapOOIHHA U XU-
HazonuHA. [To100HBIE COeIMHEHNS BCTPEUAIOTCS B PACTEHH-
X ceM. Rutaceae, Hanpumep: Evodia rutaecarpa Hook. f. Et
Thomas, Zanthoxylum rhetsa A. DC. [7]. Cpenu noxumbaHo-
BBIX aJIKAJIOUIO0B, TOMUMO Tetrahydroalstonine u Ajmalicine,
UACHTU(QHUINPOBAHBl MPOW3BOAHBIE JIAOMIBLHOTO OCHOBA-
uus Vallesiahotamine, Buinenennoro u3 Vallesia dichotama
[7] — 2TO mPOXYKTHI BOCCTAHOBICHUS AJBJETHIHON TPYIIIHI
npu C-20 no mepBuuHON crnmproBod — Vallesiahotaminol
(M* 324); C19-C20 dihydrovallesiachotamine (M* 352) n
vallesiachotamine lactone (M* 322) [7].

Vallesiachotamine

KadgecTBeHHBIH aHAN3 aNnKaIona0B YGUpPHOIT CyMMBI KOpHEiT
V. rosea mpoBenn METOJOM TOHKOCIOHHOTO XpomaTorpadupo-
BaHMs Ha TiacTuHKax Selicagel,,, Merck B cucteme II (sTmnane-
TaT-abcoroTHBIN dTanon 3:1. JlerekTopsl: peakTus JpareHmaop-
¢a n IJAC) B npHCYTCTBUH JOCTOBEPHBIX 00PA3I0B AIKIONIOB
Ajmalicine, Tetrahydroalstonine, Akuammicine. YcranoBieHo,
YTO MO TIOJBIKHOCTH U 110 XapaKTEPHOIT peakIiy ¢ PeaKTHBOM
LIAC B >¢upHOl cymMMe KOpHEH JOMUHHPYIOT 3TH OCHOBAHUSI.
Pesynbrarsl ucciaenoBanus in vitro TUTOTOKCUYECKON aKTUBHO-
cTn Omonorndecku akTuBHBIX (pakmuii I, 11, 111 npuBeneHs: B
Tabmune 2.
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HNnenTuguuupoBaHHble AJKAJOHIbI U (PparMeHThbI:

1. HuzkoMonekymsipHble KapOOIHHOBEIE COSANHEHNUS

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

1)

1H-Pyrrolo-[2,1-b]- quinazolin-9-one, 3-hydroxy-2,3-dihydro-
M202(100 %); m/e 185; 174; 155; 146; 130; 119; 102; 90; 76; 63; 55; 50

2)
5 4
\3 9H-Pyrido[3,4-b]-indole
5 M*168(100 %); m/e 153; 140; 128; 114; 101; 84; 70; 63; 50
I?I =N cuHoHuM: o-carboline; Norharmane
1
H CllHSNZ
3)Ne 1

9H-Pyrido[3,4-bJindole-1 carboxylic acid, methyl ester
M*226; m/e 194; 166(100 %); 140; 114; 83 (I).

cuHoHnM: Kumujane B

£
~|
7

02

H COOCH; C H NO

131002 72

1 — carbomethoxy — f - carboline
M™226; m/e 197; 184; 170; 169 (100 %); 156 (II).

I1. Anxanxounzpl ¢ XpoMO(pOPHOIT CHCTEMOH WHJIONA, MHIOJIMHA, METHIICHUHIOIMHA

16 — carbomethoxy — 19 — methylyohimbane
M*352; m/e 184; 170; 169(100 %); 156.
cuHOHMM: tetrahydroalstonine

\19/\CH20H C,H_N.O

2177227 23

C20 — dihydrovallesiahotaminole
M*324; m/e 323 (M-1, 100 %); 184; 170; 169; 156.

COOCH;

19 cHO C,H NO

217247 273

C,-C,, dihydrovallesiahotamine
M* 352; m/e 294; 281; 263; 184; 169; 156.
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9

N
N
|
H
1
\/{/O ConzzNzOz

Oxayochimbane -19 — one — 16 — ethylidene
M*322(100 %); m/e 277; 249; 221; 184; 169; 156; 115.
cuHonuM: vallesiahotamine lactone.

HOH,C

O ‘ 16 coocn,
) ‘
H 20
19
N C21H24N203

16 — carbomethoxy — 16 epi — 10 deoxy -sarpagine
M*352; m/e 294; 275; 261; 249; 170; 169; 168.
cuHOHUM: polyneuridine

9) 10
10)

H

16 — carbomethoxy — normacusine B
M*322(100 %); m/e 321; 307; 263; 249; 169 (97%);
168; 154.
cuHOHUM: pericyclivine

10~ | 1 coocn,
N | . | (b)N
|
H
N C,H,,N,0,
1)

1

COOCH;

10-O-Methyl - N, -metholochnerine
M*339; m/e 307; 281; 249; 169; 157.
cuHouuM: lochnerame

!

CZIHZ7N20;
12)
]
AS- 4B- acetoxy-3a-carbomethoxy -3 hydroxy — Na.
methyl- 6,7 didehydro
O ‘ 0COCH, M*426; m/e 279; 278; 265; 174; 135(100 %).
T OH cuHOHUM: vindorosine
H,c  COOCH; C,H N.O,
14) AN
@j@ a-carboline
N N M* 168 (100%); m/e 153; 140; 128; 114; 84; 70; 50.
Il{ CuHsNz

16)

2,20-cycloaspidospermidine-3-epi-carboxylic acid-6,7-
didehydro, methyl ester
M*336; m/e 321; 305; 277; 247; 230; 183; 170; 156;
134(100 %); 120; 91.
Cunonnmsr: 3-epi-vindolinine, isovindolinine

17)

2,20-cycloaspidospermidine-3-carboxylic acid-6,7-
didehydro, methyl ester
M*"336; m/e 321; 305; 277; 249; 230, 216; 180; 170;
156; 135(100%); 107; 93.
cuHoHMM: vindolinine

C21H24N202
18)
2- methylene-16-carbomethoxy-indoline
M*322 (31%); m/e 307; 263; 221; 207; 180; 121 (51%)
CHHOHHM: acuammicine
CZZHZZNZOZ
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Tabnuya 1. Cooepoicanue anrkanoudos 6o ppaxyusx I, 11, 111, IV

Ne @pakuus AJIKaJI0UABI XpomodopHasi cucTemMa ajaKajaonia
N Vindolinine WH]IOJINH
HeTpoJIeHHbIH 3hup . ..
I (Hay3eMHas YacTy) Isovindolinine HHIOJIUH
®parment M 202 XUHA30JIMH
I PH-3.,0 Norharmane HHA0I
(Haj3eMHas 4acThb) Lohneram HMHJI0I
Oparmenr I- M226 HMHJIO0NI
®parmenr II- M226 HMHJIO0NT
Norharmane HMHJIOT
Tetragidroalstonine MHJI0J
Vallesiahotaminole HWH]IOJT
C19-C20 dihydrovallesiahotamine HMHJI0II
I 10% ykcycHas kuciora Vallesiahotamine lacton HMHJI0I
(Haj3eMHas 4acThb) Lohneram HMHJI0I
Polyneuridine MHJI0J
Pericyclivine MHJI0J
Vidorosine HMHJIOJIMH
Vindolinine HHIOIUH
Isovindolinine HHIOIUH
Akuammicine METUJICHUHIOINH
Ajmalicine HHIOI
v Otupraz cymma Tetragjidroalstonine HMHJI0I
(xopr) Akuammicine MCTUJICHUHIOINH

Tabnuya 2. In vitro yumomokcuyeckas akmusHOCb aikaiouoos V. rosea

JIuHUM KJIeTOK
Brerarus- Resazurine Hoechs
Ne Ppaxuus HBII Opran
P A-549 DLD-1 WS-1 A-549 DLD-1 WS-1
mg/ml mg/ml mg/ml mg/ml mg/ml mg/mlcy
1 | Herponeiiubiit | namemuas <1.563 <1.563 8+3 <1.563 <1.563 7+3
adup (I) 4acTb
y | Dbupuan KOpHH 3,740,2 3,84+0,4 1142 1,6+0,4 2+0,4 742
cymma (II)
Etaposite 2.3+02um | 2.8+0.4 um | 19£3 pm | 0.45+£0.09pm | 0.6£0.2 pm 19£7 pm
Oxcrpakt 10% HaseMHas
3 YKCYCHOM 8 4,6+0,2 3,57+0,08 2,3+0,1 0,45+0,4 2,7+0,1 240,2
4acTh
kucinotsl (I11)
Etaposite - - - - 1,540.1um 3,0+0.3 um 3,14£0,5um
CornacHo in vitro uccinenoBanusM, cyocranmuu I, 11, 11T JUTEPATYPA

NpOsABUJIIA BBIPAXKECHHYIO HUTOTOKCUYCCKYIO aKTUBHOCTb:
HauboJee CUIbHYIO aKTUBHOCThH HPOSIBHIA (PaKLUs METPO-
neinoro a¢upa (1), uto Kacaercs mokaszareneit aGupHO cym-
mbl kopHe# (1) u 10% ykcycHOM KHCIOTBI U3 HAA3EMHBIX Op-
ranoB Vinca rosea (111), To ¢ HeKOTOPOW M3OUPATEIBLHOCTHIO
JICHCTBHUS HA JIMHUU KJIETOK, aKTUBHOCTH 00CHX CyOCTaHIINiI
NPaKTUYECKH HWACHTHYHBL. B pesynprare uaeHTH(UKALMH
MOHOMEPHBIX aJIKaJIOuJ0B YCTAaHOBJICHO, 4YTO BO d)pakunn
10% yxcycnoit kucnorsl PH-3,0 u 10% ykcycHOH KHCIIOTBI
3¢ UPHON CYyMMBI KOPHEH JOMHUHAHTHBIMU SIBIISIIOTCSI OCHOBA-
HUsL ¢ XpoMO(GOpPMHOIT cucTeMoil nHpona, Gpaxius neTpo-
neiiHoro 3¢upa oboramieHa NpoOU3BOJHBIMU HHIOIHHA.
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SUMMARY

STUDY OF THE CYTOTOXIC ACTIVITY OF INDOLE
ALKALOIDS FROM THE ABOVEGROUND ORGANS
OF VINCA ROSEA L. INTRODUCED IN WESTERN
GEORGIA

'Vachnadze V., 'Vachnadze N., Bakuridze A., *Jokhadze M.,
'Mshvildadze V.

Thilisi State Medical University,  Institute of Pharmacochemistry.
Kutateladze, °Department of Pharmaceutical Technology,
3Department of Pharmacognosy and Pharmaceutical Botany,
Georgia

The objects of this research were the aboveground and under-
ground parts of Vinca rosea L., a species of periwinkle intro-
duced in Western Georgia. The sum of alkaloids and biologi-
cally aactive fractions of monomeric alkaloids were obtained by
liquid-liquid extraction, precipitation with petroleum ether (1),
polybuffer distribution (II) and 10% acetic acid (III). 14 known
compounds were identified by LC-MS/MS and GC/MS: Low
molecular weight compounds (M226, M"202, Nel,2, M*168)
and alkaloids Ajmalicine, Tetragidroalstonine, C20-dihydrova
llesiahotamine, C19-C20 Vallesiahotaminole, Vallesiahotamine

© GMN

lacton, Polyneuridine, Pericy clivine, Lochnerame, Norhar-
mane, Vidorosine, Vindolinine, Isovindolinine, Akuammicine.
The cytotoxicity of monomeric alkaloids was evaluated for
A-549 (cells of the lung cancer line), DLD-1 (cells of the rectal
adenocarcinoma line) and W-1 (cells of the normal human fibro-
blast line). All three substances (I, II, I1I) showed pronounced
cytotoxic activity.

Keywords: alkaloid, monomeric alkaloids, cytotoxic activity,
Vinca rosea L.

PE3IOME

M3YUYEHUE HUTOTOKCHYECKON AKTHUBHOCTH
NHIOJBbHBIX AJIKAJIOUJ0OB U3 HAA3EMHBIX OP-
TAHOB VINCA ROSEA L., AHTPOAYIIMPOBAHHOI B
3AIAJTHOM I'PY3UH

"Baunanze B.1O., 'Baunanze H.C., 2bakypuiaze A.Jlx.,
3Iaxoxanze M.C., 'Mmsuianansze B.JI.

Tounucckuii 20cyO0apcmeeHnblil MeOUYUHCKULL  YHUSepcumen,
"Hnemumym gapmaxoxumuu um. M. Kymamenaosze, *0enapma-
MeHm hapmayesmuueckoti mexHoNo2uY, SHanpaeienue gapma-
KoeHo3uU U ghapmayesmuyieckou bomanuxu, I py3zus

OObekTaMy HCCIIEN0BaHMs SIBJSUIMCH HAJ3EMHBIE M MOJI-
3eMHbIe Oprausl Vinca rosea L., NHTpOAyLMPOBaHHOW B 3a-
naguoi ['py3un. CyMMy allkaouioB U OMOJNIOTHYECKH aKTHB-
HbIe (paKIUK MOHOMEPHBIX AJIKAaJOHMJOB MOJIy4ad CHOCOO0M
YKHJIKOCTB-XKHIKOCTHOM SKCTPAKLIUEH, OCAXKICHUEM IETPOICHHBIM
a¢upom (I), monubydepusiv pacnpenenenuem (II) nu 10% yxeyc-
Ho#t kucnoroit (II1). Meronamu LC-MS/MS u GC/MS wuaeHTH-
¢unmpoBanbl 14 M3BECTHBIX COCIUHEHUI: HH3KOMOJICKYJISP-
Hble (M*226, M*202, Nel,2, M*168) u anxanounsl Ajmalicine,
Tetragidroalstonine, C20-dihydrovallesiahotamine, C19-C20
Vallesiahotaminole, Vallesiahotamine lacton, Polyneuridine,
Pericyclivine, Lochnerame, Norharmane, Vidorosine,
Vindolinine, Isovindolinine, Akuammicine. 1luTOTOKCHYHOCTH
cyOCTaHIMII MOHOMEPHBIX aJIKAJIOWIOB OLeHeHa Ha A-549
(KJIeTKH JUHUU paka jierkoro), DLD-1 (kieTku JIMHUM afieHo-
KapLUUHOMBI IpsAMON KUIIKK) 1 W-1 (KJIeTKU JIMHUM HOpMallb-
HBIX 4esoBedeckux pudpodmactoB). Bee tpu cydcranimu (I, 11,
[IT) mposiBUIM BBIpaXKEHHYIO LIUTOTOKCUYECKYIO AKTUBHOCTb.
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lesiahota mine lacton, Polyneuridine, Pericyclivine, Lochnerame,
Norharmane, Vidorosine, Vindolinine, Isovindolinine, Akuammi-
cine. 3mbm3gAeno s s moEgdols 30BMEGMJLo O Mmds
Yol A-549 (gogn@gol 30dmb bobmgsbo gxmgogdo),
DLD-1 (L§m@o bofansgol s©gbmod306mdol bobmgebo
ANAJ0900) s W-1 (50580560l bo@dsgydo  god®m-
danaliBgools bobmgsbo gx®ggdo). Ladogg (L IL ) Lygo-
bBobios 83gmogbgdl d3390@sm  aodmbo@ge  odmEMm-
Jbogam odBogmdsl.

THE EFFECT OF HIGH INTENSITY WHITE NOISE ON THE ULTRASTRUCTURE
OF AXO-DENDRITIC SYNAPSES IN COLLICULUS INFERIOR
OF ADULT MALE CATS. QUANTITATIVE ELECTRON MICROSCOPIC STUDY

!Gogokhia N.,?’Pochkhidze N., 2Japaridze N.,’Bikashvili T., ?Zhvania M.

Ilia State University, Thilisi, Georgia. *Ivane Beritashvili Center of Experimental Biomedicine, Thilisi, Georgia

Every day, people are exposed to various types of undesirable
or harmful sounds created by various sources, including trans-
port, household machines, recreational or industrial activities
[1,2]. Chronic loud noise is known to produce numerous adverse
effects on different levels of the organism. In addition to behav-
ioral changes, the involvement of different auditory and non-
auditory regions of the brain were described. Thus, structural
and molecular modifications in subcortical auditory structures,
and some “non-auditory” regions (the hippocampus, cerebel-
lum, reticular formation, amygdala nuclei, others), involved in
the processing of auditory information were detected [3-5]. The
analysis of such modifications revealed that as a result of chronic
noise exposure the alterations in neurotransmission take place.
Therefore, of special interest should be the elucidation of the
effects of chronic noise on the fine structure of synapses. Ear-
lier, we show that high intensity white noise provokes ultrastruc-
tural alterations in porosome complex of auditory regions of cat
brain [6]. Porosomes are the universal neurotransmitter-release
or secretory machinery in cell plasma membrane — special site,
where synaptic vesicles transiently dock to expel their content
[7,8]. Each type of secretory cell porosome is characterized with
specific shape and size, which is dictated by vesicle unique con-
tent, speed of release and volume of content. In neurons (fast
secretory cells) porosome range in size from 10 to 20 nm, where
35-50 nm synaptic vesicles are found to dock [6,9,10]. Neuro-
nal porosome has central plug - unique structure, atypical gate-
keeper during neurotransmission, which is absent in other types
of secretory cells. Using atomic force microscopy, electron mi-
croscopy, solution X-ray, 3D contour mapping and some other
modern approaches, three conformational states of porosome
plug — fully pushed outward, halfway retracted and completely
retracted into porosome cup has been described [8,11]. The pro-
cess of neurotransmission closely depends from such positions
of central plug. Describing ultrastructural changes in porosome
complex as a result of noise, we have found modifications in
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the position of porosome plug also. Such data indicate that the
alterations in neurotransmission provoked by white noise may
be reflected on the finest structural level of synapses.

In the present study, we continue our experimental electron mi-
croscopic studies of the effects of loud noise on fine morphology
of the brain. In particular, we describe the consequences of high
intensity prolonged noise on the morphology of axo-dendritic syn-
apses, and size and diameter of synaptic vesicles in such types of
synapses of adult male cats. We are focused on subcortical auditory
area — a central part of inferior colliculus, the region of midbrain,
which performs one of the key roles in auditory signal integration,
frequency recognition, pitch discrimination. In addition, this region
is actively involved in transfer of auditory sensory signals to and
from the superior colliculus [12,13].

Material and methods. Animals and Noise exposure. Adult
male cats (14-16 months old) were used. The animals were
housed 1/cage, in a wire cages (38 x 30 x 25 cm) that ensured
acoustic transparence. The room was well controlled (a light/
dark cycle of 12:12 h; the temperature — 20°C —22°C, humid-
ity — 55-60%). The animals had free access to food and water.
Experimental animals were exposed to 100 dB (5-20 kHz) white
noise in their home cage for one hour per day, for 10 consecutive
days. The noise was provided by two Paradigm Signature S1
P- Be loudspeakers (Paradigm Electronics Inc., Canada), which
were mounted 55 cm above the floor of the cages. The same ap-
proach was used in our early studies performed on rats [14,15].
Sound levels were constantly monitored using the microphone,
suspended in a line 45 cm above the cage. On the next day af-
ter the last noise exposure the brains for electron microscopy
were taken. Control animals were not exposed to noise. The
animal maintenance and other procedures were conducted in ac-
cordance with European Union Directive on the protection of
animals used for scientific research (Regulation (EU)2019/1010,
adopted by the European Parliament, on 5 June 2019). The
Committee of Animal Care at Ivane Beritashvili Center of Ex-
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perimental Biomedicine and Committee on Ethics at Ilia State
University approved the protocols.

For electron microscopic studies, conventional techniques,
described in our early studies was used [15,16]. Briefly, under
pentobarbital injection, animals underwent cardiac perfusion
with ice cold heparinized 0.9% NaCl, followed by 500 mL of
4% paraformaldehyde and 2.5% glutaraldehyde in 0.1 M phos-
phate buffer, pH 7.4, at a perfusion pressure of 120 mm Hg. The
left hemispheric brain tissue blocks containing the areas of inter-
est were post-fixed in 1% osmium tetroxide and cut into 400-mi-
cron thick coronal slices using a cryostat. The inferior colliculus
and medial geniculate body were identified with an optical mi-
croscope Leica MM AF, cut out from the coronal slices, dehy-
drated in graded alcohols and acetone and embedded in araldite.
Blocks were trimmed and 7075 nm thick sections were cut with
an ultra-microtome Reichert, picked up on 200-mesh copper
grids, double-stained with uranyl-acetate and lead-citrate, and
examined with a JEM 100 C (JEOL, Japan) and HF 3300 (Hi-
tachi, Japan) transmission electron microscopes. For each case,
120 sections were observed. On EM micrographs, taken from
these sections, we were focused on large axon profiles (~ 2mm?2
in area), which made asymmetric junctions and contained 25-
40 spherical synaptic vesicles. Thus, the 250 axon endings from
control animals and 250 endings from noise-exposed animals
(50 endings from each cat) were randomly selected and the di-
ameter of synaptic vesicles were measured. For this purpose, the
tracings of axon terminals were scanned, using the scan plug-in
for Adobe Photoshop CS3 and saved as 150 dpi tiff files. The
scans were imported into Imagel software (version 1.44, The
National Institute of Mental Health). The images of the axon ter-
minals were enlarged onto the computer screen and each vesicle
was sequentially marked, using the brush tool. The diameter of
docked and undocked spherical synaptic vesicles were measured
with “Image J” software (version 1.44, The National Institute
of Mental Health). To determine whether white noise impacted
vesicle size, one-way ANOVA was performed. Multiple com-
parisons were made using the two-sample ttest. A P-value less
than 0.05 was considered to be statistically significant. In addi-
tion to quantitative analysis, qualitative description of the ul-
trastructure of axo-dendritic synapses in abovementioned brain
areas was made.

Results and discussion. Ultrastructure of central part of col-
liculus inferior. In this subcortical auditory region, a number of

ultrastructural modifications of synapses were observed. In par-
ticular, in ~ 15% large synaptic terminals the clustering of syn-
aptic vesicles, as well as swelling, partial vacuolization or de-
generation of presynaptic mitochondria were observed. In some
cases, partially destructed/moderately vacuolated mitochondria
and/or vacuoles of identified origin were detected in some post-
synaptic regions. In comparing with control material, compara-
tively often large presynaptic terminals contained only few or
even single synaptic vesicles in parallel with relatively large and
highly osmiopilic active zone. In addition to such changes, some
axons were slightly demyelinated; a number of large dendrites
contained vacuoles; in some cells moderate chromatolysis is ob-
served (Fig. 1A,B,C).

Such data indicate that chronic auditory stimulation provokes
in inferior colliculus the depletion of some synapses, which
should be related with their hyperactivity as a result of noise.
We suggest that the biggest part of such synapses are made by
projections from cochlear nucleus and lateral lemniscus, since
they represent major afferents of this regions; moreover, ~60%
of these projection have large terminals, contain spherical syn-
aptic vesicles and made asymmetric excitatory axo-dendritic
synapses [17,18]. At the same time, absolute majority of small
presynaptic terminals with spherical vesicles (probably termi-
nals of interneurons), remained unchanged. Therefore, we show
that different by origin axonal projections of colliculus inferior
are differentially vulnerable to white noise.

The size of synaptic vesicles. The results of morphometric
analysis demonstrate that in both control and experimental ani-
mals, the size of docked vesicles in comparing with undocked
vesicles is lesser. In experimental animals such difference is es-
pecially prominent. Thus, in control cats, the loss of the diam-
eter of docked synaptic vesicles over undocked vesicles is 5.7%
(42.62+0.68 nm vs. 45.04+0.35 nm, P < 0.001), while in noise-
exposed cats, such decrease constitutes 11.3% (34.27+0.69 nm
vs. 38.13+0.24nm, P<0.001). Significant difference was also de-
tected when comparing the diameters of docked and undocked
synaptic vesicles in control and noise-exposed cats. Thus, in
experimental animals there was a 19.6% drop in diameter in
the docked synaptic vesicles over those in control (42.62+0.68
nm vs. 34.27+0.69 nm, P<0.001), while a 15.3% decrease in
undocked synaptic vesicles diameter was observed in experi-
mental animals over control (45.04+£0.35nm vs. 38.13+0.24 nm
P<0.001), Fig. 2.

Fig. 1. Ultrastructural changes in the colliculus inferior of noise-exposed cat.
A — In neuropil slightly demyelinated large axon is seen.
B — The part of neuropil a number of dendrites contain large vacuoles and destructed mitochondria.
C — The part of neuron with signs of moderate chromatolysis
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Fig. 2. Size of docked and undocked synaptic vesicles in
the inferior colliculus of control and noise-exposed cats, dem-
onstrating the decrease in size of both docked and undocked
vesicles as a result of white noise exposure. A - Bars represent
percent difference in mean values of docked vesicles’ diameters
in control animals vs. noise-exposed animals, B - Percent differ-
ence in mean values of undocked vesicles in control animals vs.
noise-exposed animals. ***P<(.001

Therefore, in both groups of animals, docked synaptic ves-
icles show more prominent decrease in size/diameter than un-
docked synaptic vesicles (Figure 2). Such results suggest that
due to continuous transmission, the majority of vesicles are un-
able to replenish their cargo via transporters. On the other hand,
since both control and experimental animals show the decreased
size of docked vesicles in comparing to undocked vesicles, the
fractional discharge of vesicular content via porosome-mediated
kiss-and-run mechanism of synaptic vesicle fusion and neu-
rotransmitter release at large axon terminal is interfered [17,18].
Such data are reminiscent with our earlier studies, demonstrat-
ing that chronic noise-exposure in cats alters the main structural
parameters of porosome complex — diameter and depth [6].

It is well established that secretory vesicle swelling is re-
quired for the process of secretion, including neurotransmission
[19,20] recent studies using fluorescence correlation spectrosco-
py and cryogenic electron microscopy, show that glutamatergic
synaptic vesicles reversibly increase their size upon filling with
glutamate [21-23] The increase in diameter usually corresponds
to an increase in surface area and in volume [20] The large size
increase implies a large structural change in vesicles upon load-
ing with neurotransmitters, and or ion and water transport. Other
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studies report the changes in both number and size of trafficking
synaptic vesicles following stimulation [21, 22, 24]. Our data
reminiscent with these studies.

In summary: the results of our electron microscopic morpho-
metric study revealed that high intensity chronic loud noise af-
fects the ultrastructure of subcortical auditory regions — inferior
colliculus. In addition to ultrastructural changes in a number of
presynaptic regions, we show the depletion of synaptic vesicles
in some large terminals forming axo-dendritic synapses.

Evaluation of synaptic vesicles size undertaken in the current
electron microscopic study has advanced the understanding of
the pathophysiology of white noise exposure on auditory brain
processing regions, in addition to our understanding of fraction-
al neurotransmitter release at the nerve terminal and on overall
brain function.

Financial support was provided by Shota Rustaveli National
Science Foundation of Georgia: Grant — DP2016_17.
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SUMMARY

THE EFFECT OF HIGH INTENSITY WHITE NOISE ON
THE ULTRASTRUCTURE OF AXO-DENDRITIC SYN-
APSES IN COLLICULUS INFERIOR OF ADULT MALE
CATS. QUANTITATIVE ELECTRON MICROSCOPIC
STUDY

!Gogokhia N., ?Pochkhidze N., 2Japaridze N.,?Bikashvili T.,
12Zhvania M.

"lia State University, Thilisi, Georgia. *Ivane Beritashvili Cen-
ter of Experimental Biomedicine, Thilisi, Georgia

Environmental noise is a serious problem for the society and
medicine. Chronic loud noise is known to produce numerous
adverse effects on different levels of the organism. In addition to
behavioral changes, the involvement of different regions of the
brain was documented. The analysis of structural modifications
provoked by noise in brain give the possibility to suggest that
one of the effects of noise may be the alterations in neurotrans-
mission. Therefore, of special interest should be the elucidation
of the effects of chronic noise on the fine structure of synapses
of brain areas participating in the processing of auditory infor-
mation. In the present study, using transmission electron micro-
scope. We elucidate the effects of high intensity chronic white

© GMN

noise on the morphology of axo-dendritic synapses, and size and
diameter of synaptic vesicles in auditory region, inferior col-
liculus of adult male cats. Experimental animals were exposed
to 100 dB (5-20 kHz) white noise for one hour per day, for 10
consecutive days. On 11" day, after special procedures, the area
of interest was examined under electron microscope. In ~ 15%
large synaptic terminals the clustering of synaptic vesicles, as
well as swelling, partial vacuolization or degeneration of pre-
synaptic mitochondria were detected. Morphometric analysis
of docked (with presynaptic membrane) and undocked synaptic
vesicle size revealed that docked vesicles are smaller than un-
docked vesicles. It was observed in both control and experimen-
tal animals, however, in experimental animals, such difference
was more significant. Such results suggest that due to continu-
ous transmission, the majority of vesicles are unable to replenish
their cargo via transporters. Evaluation of synaptic vesicles size
undertaken in the current electron microscopic study has ad-
vanced the understanding of the pathophysiology of white noise
exposure on auditory brain processing regions, in addition to our
understanding of fractional neurotransmitter release at the nerve
terminal and on overall brain function.

Keywords: high intensity chronic white noise. transmission
electron microscope. colliculus inferior. descriptive and mor-
phometric analysis of synapses. cat.

PE3IOME

3®PEKT BEJOIO IIYMA BbICOKOW MHTEHCHB-
HOCTHU HA VIBTPACTYKTYPY AKCO-AEH/APUT-
HbIX CUHAIICOB HUKHUX BYI'POB /IBYXOJIMUSI
B3POCJIBIX KOHIEK-CAMIIOB. KOIMYECTBEHHOE
JNIEKTPOHHOE MUKPOCKOIIMYECKOE UCCJIEJO-
BAHUE

Toroxust H.I, “*ITouxuaze H.O., 2:xanapuaze H. 1.,
buxamBuian T.3., 2 KBanus M.T.

Tocyoapcmeennuiii ynueepcumem um. Hnou, Tounucu, *Llenmp
aKcnepumenmanbhoi buomeduyunsl um. Heane Bepumaweunu,
Tounucu, [ py3zus

DKOJIOrMYecKUi IIyM - cepbe3Has npodiema oOIiecTBa U
MEIULUHBI. XPOHUYECKUH HKOJOTMYECKHH IIIyM BBI3BIBACT
MHOTOYHCIICHHbIE HeraTHBHBbIC d((EKThl Ha Pa3HBIX YPOBHSIX
opraHusMma. Ol'[I/ICaHbI KaK U3MCHCHHA B IOBCIACHUH, TaK U BO-
BJICUCHUE Pa3HBIX OOJACTEH TOJIOBHOrO MO3ra. AHaJIU3 CTPYK-
TYPHBIX MOJAM(UKAIMN yKa3bIBACT HA BO3MOYKHBIC H3MEHCHUS
B riporeccax TpaHcMucuu. COOTBETCTBEHHO, OOJIBILION HHTEpEC
npescTaBisieT u3ydeHne 3(p(EeKToB 3KOIOrHYECKOro IIyma Ha
YIABTPACTPYKTYpY 00JacTell MO3ra, y4acTBYIOLIMX B 00paboTKe
CJIyXOBOW HMH(pOPMALHH.

B wuccnenoBaHuM € UCIONB30BAaHWEM TPAHCMHCCHOHHOTO
JIEKTPOHHOTO MHKpPOCKOIa omucaH 3(PPeKT XPOHHYECKOTo
IrymMa Ha MOP(OJIOTHIO aKCO-JCHAPUTHBIX CHHAIICOB U pa3Mep
CHHAIITUYCCKUX BE3UKYJI B CHyXOBOM OTACIIC — HUKHEM JlByXOJ'I—
MHHU B3POCJIbIX KOTOB. 3KCHepI/IM6HTaHbeIe KUBOTHBIC B TCUC-
Hue 10 guei, 1 yac Kaxapli JeHb NOABEPrauCh BO3ICHCTBUIO
6emnoro myma - 100 dB (5-20 kHz). )KuBOTHBIX BBIBOIWIIH U3
omnbiTa nepdysueii Ha 11 genp. B 15% mumpoknx cHHaNTHYeCKUX
TepMHHaJ'lei’I OTMECYAJIUCh KJIACTEPbl CHHAITUYCCKHUX Be31/11<yn nu
HaOyXIIKMe, YaCTUYHO BaKyOJM3HPOBAaHHbIC WM Pa3pyllICHHbIC
NPECUHANITHUICCKHUE W MOCTCTUHAIITHUYCCKUE MUTOXOHIPUU.
MopdomeTpudeckuil aHaau3 CHHANTHYSCKUX BE3UKYJT BBISBIII,
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YTO KaK Y KOHTPOJIbHBIX, TaK U SKCIIEPUMEHTAIbHBIX )KUBOTHBIX
pa3Mepsl CTHIKOBAHHBIX C IPECHHANTHYECKOI MeMOpaHoii Be3u-
KyJI MEHbIIIE, YeM pa3Mepbl CBOOOAHBIX Be3UKy. Takoe oTinune
6oJiee BEIPAXKEHO Y IKCIICPUMEHTAIIbHBIX )KUBOTHBIX. TakuMm 00-
pasoM, ciielyeT MPeAnoiIokKNUTh, YTO BBUIY MPOJOJIKUTEIBHOI
TPAHCMHUCUH HEKOTOpPBIC BE3UKYJIBI HECIOCOOHBI IOIHOCTBIO
3arpy3HuThCs C IOMOILBIO TPAHCIOPTEPOB. DIEKTPOHHOMHKPO-
CKOITMYECKOE HCCIICZIOBAHUE PA3MEPOB CHHANTHYECKUX BE3HU-
KyJI pacliupsieT 3HaHHe O MaTO(GU3UOIIOTMIECKUX MEXaHHU3MaxX
BO3/IeiCTBHs Oelloro IymMa Ha CIIyXOBbIe 00JNacTH Mo3ra, yda-
CTBYIOLIME B HIepepabOTKe CIIyX0BOH HH(POPMALIUHY, a TAKKE HO-
HUMaHUe (PaKIMOHHOTO BBIICICHUS] HEUPOTPAHCMHUTTEPOB U3
HEpBHBIX TEPMUHAJICH.
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