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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1omKkHa OBITH IPEJCTABICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MJIM AHIIMHCKOM SI3bI-
Kax, HareyaTaHHas Yepe3 MoJITOpa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJIsI B TP caHTHMeTpa. Mcrmonp3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuiiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrons3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieyaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH OBITH HE MEHEE IeCATH U He OoJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PyCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITH OCBELICHBI aKTYaJIbHOCTh IAHHOTO MaTepraa, METOAbI U PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATLHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMKHBI OBITH MPHIIOKEHBI KPATKOE (HA MOJICTPAHMUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM U Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb UCCIEIOBAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABISTE B ITe4aTHOH popme. DoTokonnu He TpuHUMaroTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBeHbI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUAarpaMMBbI CIIEAyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBeTCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYESHUS YePEe3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
HpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X10l OpUTMHAIBHON CTaThy NpUBOAUTCS Onbimnorpaduueckuii cnucok. B cnimcok naurepa-
TYpPBI BKJIIFOUAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIIsIeTCs B
andaBuTHOM MOpsAAKe U HymMepyeTcs. JlutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruMHana. B
CIMCKE JINTEPATyPhl CHavYajIa IPUBOISTCS PaOOThI, HAIIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupuuien u naruauneil. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIAPaTHBIX
CKOOKax B BU/IC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padoThI B CITUCKE TUTEpaTypbl. bospmmn-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 MOCTCAHNUE S5-7 JIET.

9. ns momydeHHs MpaBa Ha MyONHMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYaThIO.

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

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO paldOoT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI 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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HAYKA

MPOTHO3UPOBAHUE KOPOHAPOTEHHBIX OCJIOKHEHUM B OTIAJIEHHOM ITEPHUO/IE
Y HAIIMEHTOB IMOCJIE ONNEPAIIUN APTEPHAJIBHOI'O INIEPEKJIIOYEHUA

Bokepus JI.A., Hedenosa U.E., bepumsuau 1.0., Bappimnaukosa U.1O.

Hayuoranvhvlil MeOUYUHCKULL UCCTe008AMeENbCKULL YeHmp cepOoeyHo-cocyoucmotui xupypeuu um. A.H. bakynesa
Mumnzopaea Poccuu, Mocksa, Poccus

OnHUM U3 caMbIX 3HaYUMBIX JOCTHKEHHHU B JETCKOM Kapauo-
XUPYPIMU CTaj0 MOSBICHHE MU COBEPLICHCTBOBAHUE OIEpaliu
aprepuansHoro nepexiodeHus (All) mpu npocToit TpaHcIo3uIIM
MAarucTpaibHBIX apTepuid. JTa oreparys craja JTydldM CTaH-
JIapTOM TIPU XUPYPrUYEeCKOM JISUCHUHN JaHHOU naronoruu. Kak u
mo0oe XUpyprudeckoe BMemaTenseTBo, Al Moxxer mMmeTs psi
OCJIO)KHEHUH B paHHEM W/MIIM OTJAJIEHHOM IOCIIEOePaIIOHHOM
nepuozne. OIHUM U3 OCIIOKHEHUI SABJAETCS Pa3BUTHE CTEHO30B
xopoHapHsIX aprepuii (KA) ¢ paznmaHoii cTenensro 00CTpyKIHH 1
MIPOTSKEHHOCTH, KOTOPBIC BBIABILIOTCA Y 5-7% MalMEHTOB MOCIIe
ATl 1o moBoy TpPaHCIIO3UINK MarucTpanbHeIX aprepuit (TMA).
OOCTpyKIMM KOPOHAPHOTO pyclia SIBISIOTCS HanOoiee pacripo-
CTPAHEHHOU NPUYMHON Pa3BUTHS TSKEIIBIX OCIOKHEHUI U CMEPTH
[9,10]. Wmemust Mrokapna, pa3BuTHE HH(ApKTa MAOKap/a U Jie-
TaJILHOTO MCXOJ[a HanOoJIee YacTO BCTPEUAIOTCS B IIEPBBIC MECSIIIBI
nocine oneparuu All [12].

BozHukHOBEHME 3TOr0 ONIACHOIO OCIOKHEHHUS CBSI3aHO C MHO-
THUMH (aKTOpaMH, U, 10 JaHHBIM HEKOTOPBIX MCCIICOBaHUM, B
OCHOBE I1aTOre€He3a JIEXKUT U3MEHEHHE aHaTOMUYECKOIo U Ipo-
CTPAaHCTBEHHOI'O PACIIOJIOKEHHUSI KOPOHAPHBIX U MarucTpab-
HbIX apTepuii [2,5,10]. IlocneonepanuoHHble U3MEHEHUs, 110
Mepe pocTa AeTel, MOIyT IPUBECTU K KOMIIPECCUH KOPOHAPHBIX
apTepuii, meperunOy WM PACTSHKEHHIO, KaK B OOJIACTH YCTHEB,
TaK U B AUCTAIBHBIX CETMEHTaX KOpOHapHOro pycina [1].

MHorue CrenuaiucTsl yOeKAEHBI, YTO JAWarHOCTHPOBATh
HIIEMUYECKYIO OO0JIC3Hb y STOW TPYyMIBI MAIMEHTOB CIEAYET 110
JTAHHBIM KIIMHHYECKOTO OCMOTpa: Ha OCHOBAHHH Kajlod U CHM-
NITOMOB, a TaKKe MO JAHHBIM 3neKTpokapauorpadun (OKI),
TpaHcTopakaiabpHoH sxokapanorpadun (OXOKI). Oxnaxo 3Toro
HEJI0OCTAaTOYHO IS BBIBICHUS HEIIOCPEACTBCHHBIX HAPYIICHUH
KOPOHApHOTO KPOBOOOpAIICHNS! W NPOQHUIAKTHKNA Pa3BHTHS
(aTaIbHBIX OCJIOXHEHHH, TAaKNX KaK MH(pApKT MHUOKapja, Te-
MOAMHAMHYECKN 3HAUMMBbIC HApYIICHMS pHTMA. BorbmmHCcTBO
Kap/NOJIOTOB MIPUICP)KUBACTCS CTPATETHH OoJIee yrIyOIeHHOTO
KIIMHUKO-MHCTPYMEHTAJILHOTO 00CIIe0BaHMsI MAIHEHTOB IT0CTIe
onepanmu All n npuMensieT Gosiee TOUHBIE CIIOCOOBI HEMHBA-
3uBHOH Bepudukanuu auarxHosa: DKI-cHHXpOHH3HPOBAHHYIO
MYJIBTHCHHPATIBbHYIO KOMIbIoTepHyIo ToMorpaduio (MCKT),
MarHuTHOpe3oHaHcHyIo Tomorpapuio (MPT) ¢ anruorpadueit
WM ciuHTUTpadueil MHOKap/aa, TECTH ¢ Harpy3KoH, hapmako-
noruueckue crpecc-rectsl [3,4]. Cnenyer ormetuts, uto MCKT
n MPT 0061anatoT HU3KOH YyBCTBUTEIEHOCTEIO JUTSl BHISIBICHHS
KOPOHApHO! HEIOCTATOUHOCTH, HO MO3BOJSIOT BBIABUTH IIPO-
CTPaHCTBEHHbIC HApYyILICHUs aHATOMHH COCYIOB, KOTOpPbIE MO-
T'yT CIIOCOOCTBOBAaTh PA3BUTHIO HIIEMHH MHOKapaa. 30JI0THIM
CTaHJAPTOM JJIsl OLIEHKH IMPOXOJUMOCTH KOPOHAPHBIX COCYIOB
SIBIISICTCSL CEJICKTUBHAS KOpOHApOaHTHorpadusi, KoTopas Mo-
3BOJISICT BBIABIIATH aHATOMUYECKHE aHOMAIMU U CTeHO3bl KA,
ONpPEJCIUTh JOKAIN3AIHI0 U OLECHUTh CTEIICHb CY>KCHHUs, HaIH-
uyre GUOPO3HBIX M3MEHeHHH ycTheB KA, yTONIIeHns HHTUMEI,
MEXaHHYECKOTo Iepernda apTepHuu, ee PacTSHKeHUsI, BHEITHEH
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xommpeccun [3,7]. B mamem LleHTpe TakuM manueHTaM darie
BCETO BBITIONHACTCS KaTETEPH3AIH Cep/Illa U aHTHOTpadus Ko-
POHAPHBIX apTepUH C IENBI0 OIEHKH NMPOXOANMOCTH KOPOHAp-
HOTO pycIa.

3amauell HACTOSIIETO HCCIEIOBAHHS SIBHIOCH OIpPE/IeICHUE
Hanbolee 3HAYNMBIX NIPEANKTOPOB PA3BUTHSI KOPOHAPOTEHHBIX
OCJIOKHEHHH U TTOMCK MaTeMaTHIECKOH MOJEH IIPOTHO3UPOBa-
HUSI BEPOSITHOCTH Pa3BHUTHS 3TUX OCIOKHEHHH y MAIMeHTOB B
OT/IaJICHHOM TEPHOAEe IOCTe ONEpaIy apTepHaIBHOTO Iepe-
KITFOYEHHSI.

Lens mccnenoBanust - pa3paboTaTh MOJETb HPOTHO3HUPOBA-
HUSI BEPOSITHOCTH PA3BUTHUSI KOPOHAPOTEHHBIX OCIOXHEHHH B
OT/aJICHHOM TEpHOAEe IMOCTe ONEpaIiy apTepHaIBHOTO Iepe-
KITFOYEHHSI.

Marepuaa u Metoabl. IIpoBeeHO OJHOLEHTPOBOE PETPO-
CIIEKTHBHOE KOTOPTHOE HCCIIOBAHUE PE3YIbTAaTOB JICUCHHS
248 marmmenToB ¢ TMA. Bcem manueHTam BBITIONHEHA OTEpa-
must AIl B xuHAKe HanoHanbHOTO MEIUITMHCKOTO HCCIIEO0-
BaTEJILCKOTO IIEHTPa CePACIHO-COCYAUCTON Xupypruu um. A.H.
BakyneBa. B uccnenoBaHme BKITIOYEHBI MamueHTH ¢ TMA u
MHTAKTHOW MEXKETyIoukoBor meperopoakort (MXKII), TMA
IepeKToM MedoKeTynoukoBoit meperopoaku  (AMXKII), o006-
CTPYKIIMEH BBIXOAHOTO OT/ElNa IIPABOTO MITH JIEBOTO JKETyT0dKa
(BOIDXK, BOJIX), runomuasueit nyru aoptsl (IZ1A), koapkra-
nueit aoptsl (KoA). Cpenauii Bo3pacT 1eTeld Ha MOMEHT BBITION-
Henus oneparn All cocraBun 29,9 (+/-3,5) nueit. [lanuertam
¢ TMA u unraxtnoit MXKII, koTopble noctynanu B Bo3pacTte
crapure 14 nHel M UMeNn HU3KYI0 MacCy MHOKapa JIBOTO JKe-
Tyaouka, | 3TarnoM BBITTOTHSIIN ONIEPALHIo CyKHBAHUS JITOUHOH
apTepun U co3nanue mryara mo Blalock-Tausssig, I stamom —
onepanuio AIl. Cpennuii BO3pacT MalUEeHTOB, KOTOPBHIM BEI-
MOJTHEHA OIepanys B OAWH dTar, coctasua 13,4 (+/-2,4) nas. B
TpymIe aeTeit, KOTOPBIM IPOBOMIACH ABYXATAITHASI KOPPEKINS,
CpeqHMIT BO3pAacT Ha MOMEHT PaAMKaJIbHOW KOPPEKIHH COCTa-
Bua 6,9 (+/-1,47) mecsiueB. bonee netanmpHas XapakTepUCTHKA
TIAIMEHTOB, KOTOPHIM BEHIITOTHEHA OTIEPAIys B OUH 3Tall, Ipes-
cTaBieHa B Tabmume 1.

JlunaMuaeckoe HaOMIOCHNE TTOCIIE BBITOTHEHHOH OTeparuu
Al mpoBoamnocs ciycts 1, 3, 6 u 12 Mecsnes, 3arem 1 pa3 B
roa. OGcnenoBaHue BBIOTHSIIOCH IT0 CTaHAapTHOH cxeme. Ilpu
TIO03PCHUH HAa HAIMYNE KOPOHAPOTE€HHBIX OCIOKHEHHH IS
BEepU(UKAINN CTCHOKApAUH MU ONpPEAeNeHHs (PyHKIHOHAIb-
HOTO KJacca HEAOCTATOYHOCTH KPOBOOOPAIICHUS BBITOIHSIIH
crpecc-OKI ¢ Bemospromerpueit, crpecc-OXOKI ¢ Bemoap-
rometpueil. [Ipu BRISIBICHNN MPU3HAKOB HIIEMHH MHOAKapaa
W/NNH CHIDKEHHN TOJIEPAHTHOCTH K HArpy3Ke, IPOBOIIIIH Ce-
JIEKTUBHYIO aHTHOKOPOHAPOTPaHIO.

B nccnenoBanuy yauTHIBaIN (AKTOPHI PHCKA Pa3BUTHS KOPO-
HapOTEHHBIX OCIOKHEHUH, KOTOPbIE BCTPEYAINCh B ITyOIHKaI-
X W SIBISUTICH CTaTUCTHCTHYIECKN 3HAUMMBIMHE IO Pe3ylIbTaTaM
TIPE/ICTAaBICHHBIX pab0T. MBI pa3fAeNuiIn UX Ha TPU TPYIIIIBL:
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Tabauya 1. /lemocpaghuueckue u KIuHUYECKUE XAPAKMEPUCTUKU UCCAE0YeMbIX NAYUCHINOS,

KOMOPbIM 6blNOJIHAIU onepayuio apmepuailbHoco nepexkiioderus

XapakTepHucTHKA

KosmmmuecTBo mauuenToB (n/%)

C cy:xxuBanuem JIA

be3 cy:xuBanus JIA

Bcero

13/5,2

235/94.,8

Jemorpaduyeckie XapaKTepUCTHKHU:

CPEAHUI BO3PACT

6,9 (+/-1,47) mec.

13,4 (+/-2,4) nH.

MYKCKOU TTOJT 9/3,6 163/65,7
JKEHCKHH 11051 4/1,6 72/29
cpenHuii Bec (Kr) (MUH./MakKc.) 6,7 (3,6/8,5) 3,5(2,2/10)
CoOmnyTCTBYIONIHE MATOJIOTUH | TTATOJOTHYECKUE COCTOSHHS JI0 OTIepaIiu:
Crenens CH:
-1 0/0 0/0
- 0/0 222/89,9
-1 11/5,2 2/4,8
1% 0/0 0/0
Onuro-/anypust 10 ONEpaIiu 1/0,4 36/14,5
OB <50% 0/0 0/0
Jlakrar-anumos 3/1,2 178/71,8
AB-nmecarypamus >25% 3/1,2 36/14,4
KIIMHUKO-aHATOMMYECKHE XapaKTePUCTHKU
VBJI no onepauunu 1/0,4 26/10,5
MeTo peUMILIaHTAlUH KOPOHAPHBIX apTCPHid:
- trap-door 2/0,8 84/33,9
- “KHOTIOYHBIA" 11/5,2 151/60,9
Hamnune JIMOKII 3/1,2 109/44
Juamerp JAMXKII (Mmm) 1,92 (+/-1,3) 2,33 (+/-2,1)
OO6cTpykius BeIXoaHOTO oTena [DK 0/0 7/2,8
O6ctpykuus BeixoaHoro otaena JDK 9/3,6 55/22,2
KoA 1/0,4 1/0,4
TOA 2/0,8 4/1,6
OcC10)KHEHHMS B T10CIICONEPALHOHHOM NIEPHOJE:
HeBposnornueckue ocioKHEHUsL: 5/2 126/50,8
OIlouH 0/0 25/10,1
OIleuH 0/0 11/4,4
OCH 6/2,4 59/23,8
Hapymienus putMa 1 mpoBOJMMOCTH 2/0,8 72/29
Mmemust Mmuokapaa 2/0,8 33/13,3
Jlunararust KOpHs HE0Oa0PThI 9/3,6 180/72,6
Henocrarounocts AK 9/3,6 195/78,6
O6ctpyknms Beixoaroro otaena [DK, crenossr JIA 6/2,4 67/27

npumeuanus: CH — cepoeunas neoocmamounocms, @B — ¢ppaxyus evidopoca, UBJI - uckyccmeennas 6eHmunsiyust 1eeKux,
OllouH — ocmpas noueunas Heoocmamournocmn, OlleuH — ocmpas neuenounas HedocmamoyHoOCmb,
OCH — ocmpas cepoeunas nedocmamournocmo, KT — dcenyoouxosas maxuxapous, OIK — pubpuniayus sicenyoouros,
AK - aopmanvhuii knanan, IDK — npasulii srcenydouex, JDK — neeoiil sicenyoouex, JIA - necounas apmepust
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1) nemorpaduueckue U 100NepaluoOHHbIE KIMHUKO-HHCTPY-
MEHTaJIbHBIC XapaKTEPHCTUKH: I10J, BO3PACT, BEC, AaHATOMUS
KOPOHAPHBIX U MarucTpaibHbIX apTepuid, Hanmuue AMXII u
€ro JHaMeTp, NPOBEICHUE UCKYCCTBEHHON BEHTHUJISILIUU JIETKUX
(MBJI) no onepanuu, HaJIM4YUE CEPACYHON HENOCTATOUHOCTH,
CY’)KUBaHME JICTOUHOW apTepuy, Ype3KOoKHas aTpUOCENTOCTO-
MUsl, NMPUMEHEHHUE MPOCTArIaHIUHOB, YpoBeHb Sa02, SvO2,
Pa0O2, PvO2 u aprepuoBeHO3HOHU aecarypauuu, jgakrara u pH
KPOBH, TEMII IUype3a 10 OIlepaluy, SIHU30/bl OJIUI0-, AHYPHUH,
(paxuus BEIOpOCa JICBOTO XKETyI0UKa.

2) MHTpaoNepalOHHbIE: MPOJOJKUTEIBHOCTh UCKYCCTBEH-
Horo kpoBooOpareHus (MK), unTpaonepanoHHble OCIOKHE-
HHSI, JUIMTENBHOCTD TEPEeXaTusl aopThl, IIyOMHA THIIOTEPMHUH
IIpU NPOBEICHUHU OIIepalii, METOAUKA peuMInIanTanuu KA.

3) moceonepaoHHble: TPUMEHEHHUE SKCTPAKOPIOPATIBHOM
meMmOpaHHOi okcureHanuu (OKMO), mntensaas UBJL, octpas
[IOYEYHasl U MEYEHOYHasi HeJ0CTaTOYHOCTb, IPOJIOHITUPOBAH-
Hasl CTEPHOTOMUS, IUJISATALUS KOPHS aOpThl, HEOCTaTOYHOCTh
A0PTAJIbHOTO KJIAllaHa, AMU30/bl APUTMHM.

Craructuueckyio o0paboTKy OCYIIECTBISUIM C MOMOIIBIO
nporpammbl SPSS myis Windows. [l BBISBICHUS CTaTHCTH-
YEeCKH 3HAYUMBIX (DAKTOPOB PHCKA Pa3BUTUSI KOPOHAPOTEH-
HBIX OCJIO)KHEHHUH B OTHAJIEHHOM IIEpUOJIE IOCIE ONepalu
All, onpeneneHus CTENEHHU BIMSHMS 3THX NPEAUKTOPOB Ha
ucxoxa (pa3BUTHE OCIOXKHEHHS) U pa3paOOTKU MOIENIH Mpo-
THO3MPOBAHUS BEPOSTHOCTH PA3BUTHSL KOPOHAPOTCHHBIX
OCJIO)KHEHHMH BBINOJIHEH MHOXXECTBEHHBIH JIOTHCTHYECKUN
perpeccuoHHbIN aHaIu3. YPOBEHb CTATUCTUYECKON 3HAYUMO-
ctu cocraBuia p<0,05.

PesyabTaTsl 1 uX o0cyxaeHue. B Hamem uccienoBaHuM
KOPOHApPOTEHHBIE OCJIOKHEHUS B OTIAJICHHOM IIEpUOJE Mocie
onepauun All BeisBiensl y 35 (14,1%) mauuenrtoB. Cpen-
HUIl BO3pacT Ha MOMEHT JAMAarHOCTHKHU OCJIOXHEHHs COCTa-

Bun 48,2 (+/-37,2) mecsina. B mepBblil rog AMHAMUYECKOTO
HaOJIIO/IEHUS YaCTOTa PA3BUTHUS ATOTO OCJIOKHEHHS COCTABH-
n1a 20% (n=7), B TeueHue nociuenyrmomux Tpex jaer - 11,4%
(n=4). IIpu nanpHeiimem HabmopeHUHn cTeHo3bl KA pas3su-
nuch eme y 2 nanuentos (5,7%). OcHoBHO# kxanoboit Bcex
nanyueHToB OblIa aBsias 00Jb 3a TPYAUHOM ¢ uppaananuen
B JICBYIO ITOJIOBUHY TPYJHOMN KJICTKH, PYKYy W/MJIH 4acTb LICH.
ITo nanubiM Dx0KI' GyHKIMS JeBOro *eaynodka y BCexX ma-
IIUCHTOB OblTa HOpMabHO# - DB 67% (+/-4,5). [lauuenTtam ¢
IpU3HAKaMU CTEHOKapIuH U POTPECCUPOBAHUEM CEPACUHON
HE0CTATOYHOCTU BBIIOJIHAIN cTpecc-TecThl. [lo naHHBIM
crpecc-OxoKI' rumokuHesus JEBOro KelyldouyKa BbISIBICHA
B 18 (7,3%) cnyuasx. @pakuust BeIOpoca Oblia CHIIKEHA Y
9TUX MauueHToB Ha 17% (+/-2,4). [lanuentam TOM rpyIIbl
BBIIIOJIHEHA CEJICKTUBHAsI KOpOHaporpadusi AJsl BBISIBICHUS
ypoBHA U creneHu obcrpykuuu KA. V 15 (6%) nmauueHton
BBISIBJICHBI T€MOJNHAMUYECKH 3HAYUMBbIE CTEHO3bl KOpPOHAp-
HBIX apTepuil, IpU ITOM IMOpakeHHe Ooyiee 4eM B OJHOM
ydacTke BblABIEHO Y 7 (2,8%) mauuenTtos; 3 (1,2%) nanueH-
Ta UMeNH ycTheBble cTeHO3bl. B 3 (1,2%) ciyuasx cyxeHus
KOPOHAPHBIX apTepuii cocTaBuin MeHee 50% u ObLTH TEMO-
JIMHAMWYECKH HE3HAYUMBIMU (Tadnuua 2).

B pesynsrare onHodakTopHOro ananusa (tabuuna 3) onpee-
JICHO, YTO Ha Pa3BUTHE KOPOHAPOI'€HHBIX OCIOKHEHUI BIUSIN
cienytomue Qakropsl (p<0,05): THI aHATOMHM KOPOHAPHBIX
apTepHii, MarucTpaibHbIX aprepuii, auamerp JAMXKII, nannyue
cepAeuHol HepocTaTouHoCTH, puMenenue MBI no onepauun
ATl, WUTETBPHOCTH OTepallii, HCKYCCTBEHHOTO KPOBOOOpaIiie-
HUS U nepexarus aoptel, npuMmeHenne DKMO B nocneonepa-
MOHHOM Tiepuoze, amutensHor MBJI, octpas novyeunas u ne-
YEHOYHasl HEAOCTATOYHOCTh B IOCJICONEPALUOHHOM IEpHOJE.
Bce octanbHbie (akTOPbl PUCKA HE OKA3bIBAIH CTATHCTHUCCKH
3HAYUMOT0 BIIMSHUS Ha Pa3BUTUE 3TOTO OCIOKHEHHUS.

Tabnuya 2. Xapaxmepucmura nayueHmos, KOmopvlm 6blNOIHEHA KOPOHAPocpapus.

Tun TMA Tun anaromnn KA Tun anaromMun MeTonuka YpoBeHb MeTton
(Jleiiienckasi KOHBEHIMS) MA penmmiantanuu KA | crenoza KA JedeHu s

TMA 1AD, Cx;2R D-TMA trap-door TH3C MT
TMA+MXIT 1AD; 2R, Cx O-TMA «KHOIIOYHBIM I3C Cr

TMA+IMXKII 1R; 2AD,Cx L-TMA trap-door yC AKII
TMA+BOJIX IR, AD; 2Cx «side-by-side» «KHOIIOYHBIM I3C MT
TMA+TIA 1AD; 2R,Cx L-TMA trap-door MC Cr
TMA+KoA 1R; 2AD,Cx L-TMA trap-door MC MT
TMA+IMXKII 1R; 2AD,Cx L-TMA trap-door MC MT
TMA+MXIT 2R,AD,Cx D-TMA «KHOIIOYHBIM MC Cr
TMA+MXIT 1AD, Cx;2R D-TMA «KHOIIOYHBIM MC MT
TMA+BOJIX 1AD, Cx;2R D-TMA trap-door MC MT
TMA+BOJIX 1AD, Cx;2R D-TMA trap-door MC MT
TMA+BOJIX 2R,AD,Cx D-TMA «KHOIIOYHBIM I3C MT
TMA+TIA 1AD, Cx;2R D-TMA «KHOIIOYHBIM yC Cr
TMA+TIA 1AD, Cx;2R D-TMA «KHOIIOYHBIM I3C MT
TMA+TIA 1AD, Cx;2R O-TMA «KHOIIOYHBIM I3C MT
TMA+IMXKII 1AD, Cx;2R O-TMA trap-door I3C Cr
TMA+AMXIT 1AD, Cx;2R O-TMA «KHOIIOYHBIM I'3HC MT
TMA+MXIT 1AD, Cx;2R O-TMA «KHOIIOYHBIM I'3HC MT

npumeuanus: [ 3C - eemoounamuuecku snavumvie cmernosvl (>50%), ' 3HC - cemoounamuuecku neznauumvle cmenosvl (<50%),
MC - mrozococyoucmoe nopaicenue, YC - yemveswie cmenosvl, AKIL — aopmo-koponaproe wiynmuposanue,
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MT - meouxamenmosnas mepanus, Cm - cmeHmuposanue
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Tabnuya 3. Cmamucmuyecku 3HauuMble GaKxmopvl pucka no pesyibmamy 0OHOQAKMoOpHO20 aAHANU3A

DaKTOPbI PHCKA KOPOHAPOTeHHbIX 0CJI0KHEHHI Obuwiee koAMIECTBO NAHEHTOB P!
PELP poHap (%) /M (SD)
35 (14,1) -
Jlemorpaduveckne 1 KIMHUKO-UHCTPYMCHTAIIBHBIC XapaKTCPUCTUKU
AnHaToMUs KOPOHAPHBII apTepuit
-1AD, Cx;2R 21 (8,5) 0,002
-1R, AD; 2Cx 5() 0,01
-1R; 2AD,Cx 8(3,2) 0,002
-2R,AD,Cx 1(0,4) 0,005
AHaTOMUs MarucTpajbHbIX apTepuil, CIyyaes:
- (0O-TMA) 12 (4,8) 0,004
-(L-TMA) 4 (1,6) 0,008
Huametp JIMXKII, mm 1,75 (+/-2,2) 0,005
UBJI (no onepauun) 6(2,4) 0,047
Cepneunas HenocraroqnocTs 111 ¢T. (1o omepartim) 5(2) 0,01
Tponomxurensrocts UK, MuH. 183,5 (+/-33,9) <0,001
[IponomKUTeNbHOCTE ONepaluy, MUH. 308 (+/-60,1) 0,002
JUTMTEeTbHOCTD TIepesKaTus a0pThI, MHUH. 68,8 (+/-19,2) <0,001
IIpumenenne DKMO (ciryyaeB) 7(2,8) <0,001
Jnurensaas MBJI 27(10,9) <0,001
Ocrtpast moveyHast HeI0OCTaTOYHOCTH (CIIydIaeB) 12 (4,8) <0,001

Jlnst BBIIBIIEHUS] HAnOoJIee 3HAUMMBIX TPEIUKTOPOB, KOTOPHIE
OKa3bIBAIOT KOMIUIEKCHOE BIMSHHE Ha HMCCIEAYEMBIH HCXOA M
pa3paboTKy MOJENH TPOTHO3HPOBAHUS BEPOSITHOCTH Pa3BHU-
TUSI KOPOHAPOTEHHBIX OCIOKHEHHH, NPOBEAEH MHOKECTBEH-
HBIM JIOTHCTUUECKUN pEerpecCUOHHBbIM aHanu3. B pesynbra-
T€ MOIydYeHa MaTeMaThdecKas MOJAETb IPOTHO3MPOBAHUS
pUCKa pa3BUTHS KOPOHAPOTCHHBIX OCIOKHEHUH (KpUTEepuit
Hosmer-Lemeshow ¥*=3,264; df=8; p=0,917) y uccnenyemoii
TPYTITBl TAaIMEHTOB, B KOTOPYIO BKIIOUEHBI 5 (PAKTOPOB: KO-
apkranus aoptel (X1), npogomkurensHocts UK (X2), mpo-
JIOJDKUTENBHOCTE mepexaTtus aopTsl (X3), amamerp AMIXKIT
(X4) u runomnasus yru aopTsl (X5).

YpaBHEHHE MHOXKECTBEHHON PErpeccuu:

P(Y) = 1/(1+e 775 X1x23641X2x0.012:X3-0.022+Xdx0, 148-X5x1.387))

rae P(Y) — BepoATHOCTh BOZHMKHOBEHHUS KOPOHAPOTEHHBIX
OCIIO)KHEHHI, € — 0CHOBaHUE HATypaIbHOTO Jorapudma (~2,72),

X1, X2, X3, X4, X5 — uccnexyemple NpU3HAKH, BKIIOYCHHBIC
B MOJIETb TPOTHO3HMPOBAHHSI.

B pesynbrare Bemonnenus onepanuu All pucku n3meHeHust
CTEPEOMETPUUECKHUX XapAKTEPHCTHK KOPOHAPHBIX apTepUil Kak
B paHHEM, TaK U B OTJAJICHHOM TNEPHOAAX SIBISTIOTCS OJHUMHM
13 CaMBIX YacCTBIX MPUYMH Pa3BUTHs HApyIICHUH KOpPOHApHOM
nep¢ysun [5,12]. B HacTosIIeM HCCIEIOBAaHUN UCXOIHAS aHA-
TOMHSI KOPOHAPHBIX M MAarkCTPaIbHBIX apTepuil TakKe OKa3bl-
BAET 3HAYUTENBHBIM BKJIAJ B Pa3BUTHE KOPOHAPOTEHHBIX OC-
JIOKHEHHMI B OTHaleHHOM nepuoje. Tem He MeHee, CI0KHOCTh
aHATOMHUH KOPOHAPHBIX apTepuil He ClIeTyeT pacCMaTpUBATh KaK
€IMHCTBEHHBIN 3HAYUMBIN (haKTOp PA3BUTHUS UX CTEHO30B B OT-
naneHHoM nepuone. llpu mposenenun AIl MOryT BO3HHUKATh
HEeoOpaTuMbIe H3MEHEHNUS B CTPYKTYpe MUOKap/ia, 00yCIOBIEH-
HBIC JUTUTEIBHON KOPOHApHON aHOKCHEH Ha ()OHE MPOIOIIKH-
TENILHOTO TIEPEXaTUsI a0PThI, ITyOOKOTO OXJTaXIECHHUs MalHeH-
Ta; 3TU TOBPEKACHUS CIIOCOOHBI TIPOSIBUTH ce0s1 Kak B PaHHEM
MOCIIEONEPAOHHOM NEPHOJIE, TAK U B OTJAJICHHbBIE CPOKHU TI0-
clle BMENIaTeNnbCTBA. B 9acTHOCTH, BO3MOXKHBIM KIMHUYIECKIM
MIPOSIBIICHUEM YKA3aHHBIX H3MEHEHHH MOTYT OBITh, HAPYIICHHS
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puTMa cepana, oOycIOBIEHHbIE (OPMHUPOBAHHEM SKTOIHYC-
CKMX 0YaroB YKeTyJ0YKOBOH JOKaIU3auu (Pe-2HTPH).

HW3BecTHO, YTO MAIMEHTHI C TSDKEIBIMU CTEHO3aMU KOpOHap-
HBIX apTePUIl MOTYT HE MPOSIBIATH HUKAKUX CUMIITOMOB U IIPU-
3HAKOB HIIEMHM MHOKapja 1O AAaHHBIM HHCTPYMEHTAIBHOTO
nccuenosanus. [loaTomy orpaHudeHue AMATHOCTHKH TOIBKO
HEMHBA3MBHBIMU CIOCO0AMH HCCIIEIOBAHUH, IO HAalleMy MHe-
HUIO, siBNsieTcs omnOounbM. Koponapoanrunorpadus ssisercs
Hanbosnee NPenOYTUTEIFHBIM METOIOM, T.K. TIO3BOJISIET JIydIIe
OLIEHUTH mpoxoauMocTs KA, compoBokmaercst kpaifHe He3Ha-
YUTEIBHBIM PHCKOM OCIOKHEHHH M TPETOCTABISIET BO3MOXK-
HOCTh BBITIONTHUTH OJHOBPEMEHHO, B CIydae HEOOXOAMMOCTH,
HWHTEPBEHIIMOHHOE Jedyenue [13].

Jpyroii mpuuanHOi pa3BuTHA cTeH030B KA MOXeT OBITh mpo-
rpecCcHpyIOIIee MPOKCUMAIBHOE 3KCICHTPUYHOE (HUOPOIIEIUTIO-
JSIPHOE YTOJNIIEHHE MHTUMBI [6]. DTOT mporece emie HelrocTa-
TOYHO H3yuyeH. BO3MOXXHO, CIO0KHOCTh KOPOHAPHON aHATOMHUU
U HEoOXOAMMOCTh PEHMIUIAHTALUH ycTheB KA MoryT OBITh
TIPUYMHON aHOMANBHOTO MOTOKAa B apTEpPHsIX, MPHUBOAAIIETO K
YBEINYEHHUIO MEXaHUUECKOTO BO3/IEHCTBHS Ha CTEHKY COCy/a H
MIPOTPECCUPYIOIIEMY MPOKCHMAIBHOMY SKCLIEHTPUUHOMY (u-
OpOLICILTIONSPHOMY YTOJIIEHUIO HHTUMBEI [3,6].

B Hamem nccnenoBaHU OMHUM U3 3HAYMMBIX IPEUKTOPOB Pa3-
BUTUS HCCIIETyeMOTr0 OCIoKHeHHs sipisercst Hammane MK, ato
HECOMHEHHO NPHBOIUT K HEOOXOAMMOCTH YBEIHUEHUS JATUTEb-
HOCTH HMIIEMHU MHOKapAa (TIepeKaTusi a0pThI) TPH BBITIOTHEHNH
JTarna IIacTUKU Ae(eKTa, B CBI3U C YEM PHCK Pa3BUTHS KOPOHAPO-
TEHHBIX OCIOKHEHHH yBenmuuuBaeTcst. Kpome TOro, moBbIIIIaeTCs
PHCK pa3BUTHS HEOCTATOYHOCTH KIIallaHa HEOAOPTHI B PE3YIIBTATE
BO3MOKHOTO MCKa)KEHHsI TEOMETPUH BBIXOAHOTO OT/ENa JIEBOTO
Kemynouka npu miactuke JIMOKIL, uto MoxkeT crmocoOcTBOBaTh
00Kpa/IbIBAHIIO0 KOPOHAPHOTO KPOBOTOKA, B 3aBUCUMOCTH OT CTe-
TIEHH HEOCTATOYHOCTH KJIarlaHa HEOaOPTHI.

Jlpyrum, He MeHee 3HaYUMBIM (PAKTOPOM YBETHUYEHHUs PHCKa
Pa3BUTHA OCIOKHEHHH B IMOCIEONEPAHOHHOM TIEPHOJE, SB-
JsleTCA Haau4nue OOCTPYKIMH CHCTEMHOTO KPOBOTOKAa B BH/E
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TUIIOIUIA3UU YT aopThl M KoapkTauuu aoptel [11]. ITomumo
pHUCKa OTIAJCHHBIX OCJIOXKHEHHH, Mo maHHbIM Serraf A. u ero
xomer, npu Hamuuuu JIMOKII Bo3pactaer pucK JeTaJbHOrO
UCXOAa B PaHHEM IMOCieonepaoHHoM nepuoae. OnHoil u3
IPUYMH yBEJIMYCHUS PHCKOB OCJIOKHEHUH SIBISETCS HE TOJIb-
KO M3MEHEHHE IPOCTPAHCTBEHHOIO B3aMMOOTHOLICHUS Ma-
THCTPAJIbHBIX U KOPOHAPHBIX apTepHii, HO U HEOOXOIUMOCTb
BBINIOJIHGHHS IUIACTHKU JYTH A0PThl /WM HPOTE3UPOBAHHS
Pe3eLMPOBAaHHOIO yyacTKa aOpThl, YTO 3HAYUMO IIPOJIOHTUPYET
BpeMsi OCHOBHOTO 3Tala olepanuu. B Hamem uccienoBaHuu
AQHOMAJIMU AYTU aOpThlI COMPOBOXKAAINUCH 3HAYUMBIM BIIMSHU-
€M Ha Pa3BUTHE OCJIOKHEHUH B IOCICONEPAllMOHHOM IIEpHOJE.
Tak, HanpuMep, KoapKTaluus a0pThl NPUBOIMIA K YBEINYECHHIO
BEPOATHOCTH Pa3BUTHS KOPOHAPOTEHHBIX OcilokHeHuil B 10,634
pa3 (orHomenue mancoB 10,634; p=0,049).

B pesynbrare npoBeeHHOT0 MHOXECTBEHHOI'O CTaTHCTHYE-
CKOT'0 aHaJIM3a [10JIy4eHa MaTeMaTH4YecKasi MOZesIb IIPOrHO3UPO-
BaHMS BEPOATHOCTH Pa3BUTUSA KOPOHAPOTCHHBIX OCIOKHEHUH B
OTIaJIeHHOM Iiepuoze. IIpumenss 3Ty Mozenb MOXHO BBISIBUTH
IALIMCHTOB C BBICOKMM PHUCKOM Pa3BUTHS OCIOKHEHUH. DTHUX
HalUEeHTOB MPH AMHAMUYECKOM HAOIIOICHUH HEOOXOAMMO Ipe-
BEHTHBHO PACIPEACINTb B IPYIIY YIIyOJICHHOTO OCMOTpA JUls
HPEeIYNPEeKICHNST PUCKA Pa3BUTHs (aTajJbHBIX KOPOHAPOTEH-
HBIX OCJIO)KHEHUH.

BblsiBIeHHBIE  NPEAUMKTOPbI  OHpENENAIOT  HeoOXoau-
MOCTb ~ KOPPEKLHH  KapAHOJIOIMYEeCKOH, XUPYpPru4eckKo,
QHECTE3MOJIOTHYECKON U 1ep(y3UOIOrMYECKOi TaKTHKH IIPH
JICYCHUU TIALIMEHTOB C TAKOM MaTOJOTHeH AJsl CHI)KEHHS pHCKa
Pa3BUTHS KOPOHAPOTCHHBIX OCJIOKHEHUM B OTIAJIEHHOM HOCIe-
OIEePaLMOHHOM IIEPUOJE:

1. Yaensath ocob0e BHUMAaHHUE HA JTale BBIMOJIHEHUS apTe-
pHAIBHOTO IEPEKIIIOUCHUS NPOCTPAHCTBEHHOMY B3auMOpa-
CIIOJIOKEHUIO KOPOHAPHBIX apTepHii, a TaKKe MaruCTpPalbHBIX
aprepuii. Ha srane nunamMuueckoro HaGIroneHHs, 0COOCHHO Y
MALMEHTOB CO CJIOXKHOHM MCXOIHOM aHAaTOMuEH KOPOHApHBIX U
MarucTpajbHbIX apTEepUi, MPOBOIUTH MOIOJHHUTEIbHBIC WH-
cTpyMeHTajbHble nccaenopanus: crpecc-rectsl (KL, DXOKT'),
MCKT cepaua 1 MarucTpajibHbIX COCYI0B ¢ KOHTPACTUPOBAHU-
eM, a Takxke MPT.

2. V4uThIBasi KOPPEIBILMIO HAPYLICHNH (YHKIMN CBEPTHIBAIO-
1IeH cucTeMBI B pe3ysbTare IPUMEHEHHS IPerapaToB IpocTariaH-
JIMHOB U IIEYEHOYHON HEOCTAaTOYHOCTH LIeJIeCO00Pa3HO IPUMEHe-
HME aHTUArperaHTHOM Tepanuy B IEPUONEPALMOHHOM NIEpHOE Y
HAIMEHTOB, KOTOPBIC HE MMEIOT YKa3aHHbIX (haKTOPOB PHUCKA;

3. He nomyckarh BbIpa)KeHHON THIIOKCHMM MHOKapAa, KOTopast
MOKET Pa3BUTHCS B PE3yJbTaTe [UINTEIBHOTO IepeKaThs a0PThI
Ha MHTPAOINEPALMOHHOM 3Talle JICYCHUS U HapyLIeHHUs CUCTOJNU-
YeCKOH (yHKILMH Cep/la B IepHUOIIePALHOHHOM HEPHO/IC.

BeiBonbl. Crparndukanus pucka pa3BUTHS KOPOHAPOTEH-
HBIX OCJIO)KHECHMH B OTHAJICHHOM IIEPHOJIE IOCIE OIEpaLuu
apTepHaIbHOTO NEPEKIIIOUEHHS N0 JAaHHBIM IIPOBEICHHOIO HC-
CJIC/IOBAHUS OTPEIeISIeTCS HECKOJIBKUMH (paKTOpaMu: Haln4du-
€M Y IallMeHTa KOAPKTALUK A0PThI, TUIOILIA3UK JIyTH a0pThI,
nepexarust aopthl (X3), npopoinkutenbHocthio MK n nmuame-
Tpom JIMIXKII.

B pesynbrare NpoBEIEHHOTO MHOXKECTBEHHOIO JIOTHCTHU-
YeCKOro aHajm3a mnoiydeHa S(QeKTHBHAs MaTeMaTHdecKas
MOZEb MIPOTHO3UPOBAHUS BEPOATHOCTH Pa3BUTUS KOPOHAPO-
TeHHBIX OCJIOKHEHHH B OTIAJIEHHOM IEpPHOJE OCIIE ONepaLuu
apTepHAIbHOTO MEPEKIIIOYCHUSI, KOTOpasi MO3BOJIICT YACTUYHO
HUBEJIMPOBATh PUCK Pa3BUTUA 3TUX OCIOKHCHUH ITyTeM IpoBe-
JIeHUsl yIITyOJIeHHOro 00CIeIOBaH s Ha KaXJOM dTare JHHAMH-
YECKOro Kap/HOJIOTHYECKOro HAOIIOICHNSI.
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SUMMARY

PROGNOSTICATING LONG-TERM CORONOGENIC
COMPLICATIONS IN PATIENTS AFTER ARTERIAL
SWITCH OPERATION

Bockeria L., Nefedova 1., Berishvilli D., Baryshnikova I.

A.N Bakulev National Medical Reseach Center for Cardiovas-
cular Surgery, Ministry of Health of Russian Federation, Mos-
cowRussian Federation

The goal of the research was to elaborate a model for prognos-
ticating the probability of the development of long-term corono-
genic complications after the arterial switch operation.
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A single-center retrospective cohort study of the outcomes
of treating 248 patients with TGA has been conducted. All the
patients underwent an AS operation at the clinic of Bakulev Na-
tional Medical Research Center of Cardiovascular Surgery. The
study covered patients who had had TGA with intact ventricu-
lar septum, TGA with ventricular septal defect (TGA-VSD),
obstruction of the right or left ventricle outflow tract (RVOT,
LVOT), aortic arch hypoplasia and aorta coarctation. The mean
age at the moment of the AS operation was 29.9 (+/-3.5) days.
The patients with TGA and intact VS who had been admitted at
an age of more than 14 days underwent the pulmonary artery
narrowing operation at the 1st stage and the AS operation at the
2nd stage. Among the patients who underwent the operation in
1 stage, the mean age was 13.4 (+/-2.4) days. The mean age was
6.9 (+/-1.47) months at the moment of the radical correction in
the group of the children who underwent the 2-staged correction
(with narrowing the pulmonary artery).

Our study has discovered that 35 patients (14.1%) had long-
term coronogenic complications after the AS operation. When
diagnosing the complication, the mean age was 48.2 (+/-37.2)
months. During the first year of the dynamic observation, the
frequency of development of this complication was 20% (7 peo-
ple) and it amounted to 11.4% (4 people) during the subsequent
three years. When further observed, 2 more (5.7%) patients de-
veloped CA stenoses.

According to the data of the performed study, the stratifica-
tion of the long-term risk of coronogenic complications after the
arterial switch operation is determined by several factors: the
patient’s aortic coarctation, aortic arch hypoplasia, duration of
the AC, cross-clamping the aorta and the VSD diameter.

Keywords: risk factors for coronary occlusion with TGA,
risk factors for complications with TGA, long-term complica-
tions after arterial switch operation.

PE3IOME

MNPOTHO3UPOBAHUE KOPOHAPOI'EHHBIX OC-
JIOXKHEHUM B OTJIAJEHHOM MHEPUO/JE Y IMAIIU-
EHTOB IIOCJIE OIIEPALIUU APTEPUAJIBHOI'O IIE-
PEKJIIOUEHMUS

Boxepus JI.A., Hegenosa U.E., bepumsuiau /1.0.,
Bapeimnukosa U.10.

Hayuonanbuwiti MeOUyuHCKUll UCC1e008amenbCKull YyeHmp cep-
deuno-cocyoucmou xupypeuu um. A.H. Baxyresa Munsopasa
Poccuu, Mockesa, Poccus

Ienb uccrnenoBanusi - pazpaborarh MOJENIb MPOrHO3UPOBA-
HUSI BEPOSITHOCTH Pa3BUTHS KOPOHAPOTCHHBIX OCIOKHEHUH B
OTIAJICHHOM IIE€PUOJIC HOCJE Olepaly apTepHalbHOIO Iepe-
KJIFOYCHUSL.

IIpoBeneHO OOHOLIGHTPOBOE PETPOCIEKTUBHOE KOTOPTHOE
UCCJICIOBAaHUE PE3YJIbTaTOB JiedeHUs 248 malueHToB ¢ TPaHC-
nosunuei maructpanshelx aprepuil (TMA). Beem nanuentam
BBIIIOJIHEHA Ollepalys apTepuaibHoro nepexiarodenus (All) B
KIMHUKe HalMoHaabHOro MEIUIMHCKOTO HCCIIEI0BaTEIbCKOIO
LIEHTpa cepAieuHo-cocynuctoi xupypruu uM. A.H. bakynesa. B
HCCIIEIOBaHKE BOUILIN MalueHThl ¢ TMA ¢ MHTAKTHON MEXoKe-
IynoukoBoii neperoponkoit, TMA ¢ nedexToM MexiKeny104ko-
Boit meperopoaku (JIMXKII), o6cTpykimeil BEIXOAHOTO OTAeNa
npaBoro Wi jesoro xenynouka (BOIDK, BOJIX), runomasu-
el ayru aopThl, Koapkranuei aoptel. CpeqHuil BO3pacT Ha MO-
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MEHT BbINoTHEHUs onepanuu AIT cocrasun 29,9 (+/-3,5) nueit.
ITaumenram ¢ TMA u unrakraoit MXKII, koTopsle nocrynanu
B BO3pacTe cTapiue 14 qHell U MMenu HU3KYI0 MacCy MHOKapzaa
JIDK, I 3Tanom BBINOIHSIM ONEPALMIO CYKUBAHUS JIETOYHOM ap-
Tepun U co3ganue uryHra o Blalock-Tausssig, 2 aTanom — ore-
panuio All. CpegHuii BO3pacT NalMeHTOB, KOTOPLIM BBIITOJTHEHA
ornepauus B oJuH dtar, cocraBuwi 13,4 (+/-2,4) nus. B rpymme
JieTel, KOTOPbIM IIPOBOAMIIACH JIBYXITaIlHasi KOPPEKLUs, Cpel-
HUI BO3pacT Ha MOMEHT PaJIuKaIbHON KOPPEKLIUH COCTaBUI 6,9
(+/-1,47) mecsties.

KopoHnaporeHHble OCIOXHEHHS B OTIAJIEHHOM IEPHOAE IO-
cie onepauuu All BeisaBnens! y 35 (14,1%) nauuenrtos. Cpen-
HUM BO3PAacT Ha MOMEHT JMarHOCTUKH OCJIOKHEHUS COCTAaBMII
48,2 (+/-37,2) mecsina. B mepBsblil rog AMHAMHYIECKOTO HAOIIO-
JICHUSI 4acTOTa Pa3BUTUSA 3TOro OCIOKHEHMs cocTaBuia 20%
(n=7), B TedueHue nociuenyroumx tpex jet - 11,4% (n=4). Ilpu
JasibHeNIIeM HaOJIOICHUH CTEHO3bI KOPOHApHBIX apTepuil pas-
BUJIHCH enie y 2 (5,7%) nauueHTos.

Crparudukanust pucka pa3BUTHsI KOPOHAPOTEHHBIX OCIIOKHE-
HUH B OTIAJIEHHOM IIE€PUOJE IOCIIE ONEpalK apTepUalbHOrO
MEPEKIIIOUEHHS 10 JAHHBIM ITPOBEICHHOTO UCCIICIOBAHUSI OIIpe-
JIeTISIeTCST HECKOJIBKMMH (PaKTopaMu: HaJIMYMEM y MalUeHTa KO-
apKTALMK a0PThI, TMIIOIUIA3UU YT a0PThI, MPOAOIKHTEIIBHO-
CTbIO MCKYCCTBEHHOIO KPOBOOOpAILEHHS, NepekKaTHs aOPThl, a
taxxe afuamerpom JAMOXKII.
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OCOBEHHOCTHU JUHAMUKHN MO3I'OBOT'O KPOBOTOKA ITPU KAPIUOXUPYPI'MYECKUX
BMEIIATEJIbCTBAX Y ITAIIMEHTOB C APTEPHAJIBHOM TMIIEPTEH3UEN

Koaecnukos B.I., JlockyToB O.A., [Ipy:xkuna A.H., Mapyusk C.P., Tonypos 5.M.

Hayuonanvhas meouyunckas akademusi NOCLeOUnIoMHo20 oopazosanus um. I1J1. [[lynuxa, Kues;
Hnemumym cepoya Munucmepcemea 30pasooxpanenus Yxpaunot, Kues, Ykpauna

Hesponoruueckue ocnokHeHus 10 ceil IeHb SBIAIOTCS OAHOH
13 OCHOBHBIX IIPUYMH IOCIICONEPALlIOHHON 3a00JIeBaeMOCTH |
CMEPTHOCTU KapJUOXUPYpPrUuecKux nanueHToB. COIIacHO JaH-
HbIM AMEPUKAHCKOIO KapAUOJIOTMYECKOIO KOJLIe/mka U AMepu-
KaHCKOM KapJIMOJI0rM4ecKOl accolualiy, BCe HEBPOJIOIMYECKUE
OCIIOXKHEeHus iessites Ha 2 tuna [13]. K HeBponoruyeckum ocinox-
HeHMsIM | ThIa OTHOCHUTCS CMepTh MO3ra, He(haTaJIbHBIH HHCYIIBT 1
TPaH3UTOPHAsI UIIIEMUYECKast aTaka; JEIUPUU U I10CICOIEepalluOH-
Hble KorauTHBHbIE qucdynkimu (IIOK/I) otHOCSTCS K HEBPOIOTH-
yecKuM ocnoxkHeHusM 11 tumna.

TTo nanubM OosbinnHCTBA HcchenoBanuii, [IOK/] cunrarorces
HanboJee JacTHIMU HEBPOJIOTHYECKUMHU OCIIOKHEHHSMH, BO3-
HUKAIOIUMU [10CJIC KapAUOXUpypruueckux onepauuii [8,3]. Ilo
IIPOJIOJKUTEIBHOCTU JIaHHbIC HApYLICHUs JCIIATCS Ha KPaTKo-
cpouHble U ponarocpounsie. Kparkocpounoii cunraercs [TIOK/,
HCUe3alollasl MOJHOCTBIO B TEUEHHE 6 MecALeB IOoCie omnepa-
nuu. JlaHHBIN THIT HApYIICHUI 00bIYHO BeTpeuaeres y 20-50%
MAIUEHTOB, KOTOPBIM IIPOBOAUTCS KapAUOXUPYPrHUECKOE BME-
marenbcTBo. Jonrocpounoit IIOKJl npunsro cuerats Hapy-
[IEHHE KOTHUTHBHBIX (YHKIUH HPOAOIKHTEIBLHOCTBIO Ooliee
6 Henenb, npuyeM auarsoctupyercsa ona 'y 10-30% xapauoxu-
PYpruyuecKux ManueHTos [2].

OnuyM m3 ocHOBHBIX (hakTopoB paszsutist [TIOK]] cumraercs
BO3pACT MALMEHTOB, IPUYEM B MHOTOUYHUCIICHHBIX HCCIIEHA0BAHUIX
YCTAaHOBJICHA IPOYHAsl B3aUMOCBs3b Mexay Bo3pactoM u [TOK/]
[7,14]. Beicokne mnoka3sarenu 3a00IE€BAEGMOCTH CPEIH IMOMKHIIBIX
TMAIUEHTOB MOTYT OBITh CBSI3aHBI C N3MEHEHHSIMH COCYJIHCTOH CH-
CTEMBI U ayTOPEryJIilil MO3IOBOIO KpOBOTOKA. BospacT Taroke
SIBISIETCs (PAKTOPOM pHCKA Pa3BUTHS LepeOpOBACKYISIPHBIX 3a00-
neBaHuii, criocoberByronmx passuruio [TOK/, Takux xak arepo-
CKJICPO3 U apTepuajbHas TMIepTeHsys [5].

CrapeHre ¥ XpOHNYECKAs! TUIICPTEH3MS TIPUBOIAT K AUCHYHK-
LUK DIAJKUX MBI COCYAOB, 3HIOTEIUOLUTOB U HEHpoBacKy-
JISIPHBIX CBSI3€H, UTO, B CBOXO OYEPE/lb, BEICT K HAPYLLICHUIO MHO-
TEHHOI'O OTBETa U MO3TOBOM ayTOPEryisilluM, BCICACTBUE YErO
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YMEHBIIIAETCsl 3alUTa LepeOpaIbHbIX apTepHoil OT IOBBIILICHHO-
ro apTepHaIbHOIO JaBieHus npu runeprensuu [11]. Hapymenus
MO3TrOBOH ayTOPETyJISIIMU MOBBIIIACT MPOHUIIAEMOCTh I'eMaTo-
sHIehammueckoro 6apsepa (I'Ob), B crencTBye Yero upKympy-
IOIe BOCTIAJIMTEIIbHBIE (DAKTOPHI POHUKAIOT B MO3T M AKTHUBHU-
PYIOT IJIHIO, CIOCOOCTBYSI Pa3BUTHIO KOTHUTHBHOTO feHImTa [6].

Llenpro mccitenoBaHMs SIBUIOCH OIPENEIUTh OCOOCHHOCTH
MO3rOBOTO KPOBOTOKA y MAMEHTOB C apTepUAIbHOMN THIICPTEH-
3Heil BO BpeMsl KapJHOXUPYPTrUUECKUX BMEIIATEIILCTB.

Marepuana u Metoabl. B nccnenoBanve ObUIM BKITIOUCHEI
128 GompHBIX umemuueckort 6onesnpto cepaua (MBC), koro-
pem Ha 6aze I'Y «UuctutyT cepaua MO3 YkpauHbD) BBIIOI-
HSJIOCh A0PTOKOPOHAPHOE IIYHTUPOBAHUE C HaJIOKEHHEM 2-3
KOPOHApO-a0PTAIBHBIX aHACTOMO30B B YCIIOBHSIX MCKYCCTBEH-
Horo kpoBooOpamenus (MK). Cpexnuii Bo3pact mayeHToB co-
craBui 62,1+4,8 ner. Cpexn HUX MyxauH 96 (75,0%), KeHIIH
- 32 (25,0%). C nemnplo OLEHKH 0COOEHHOCTEH MO3rOBOTO Kpo-
BOTOKA B 3aBHUCHMOCTH OT HAJIMYHS apTePHAITBEHOM TUITePTeH3MH
(AD') manmenTOB pazgenwiu Ha 2 Tpynmsl: | rpynma —manueHTs!
¢ AI' (n=83) u Il rpynma —nanuentsl 6e3 AI' (n=45). Xapaxre-
PHCTHKA JaHHBIX IPYIII IIPUBE/IcHA B Tabmue 1.

I'pynrer uccnenoBanust ObIIM OTHOCUTENIBHO OJHOPOIHBIMH,
3a UCKJIIOYCHHEeM JacTOThI MH(apKTa MHOKap/a B aHAMHE3e.

Bce manueHTsI IpooIieprpoBaHbl B YCIOBUSIX 00IIeH aHecTe-
3un Ha ocHoBe ceBodurypana (1,5-2 MAK). BBoauelii Hapko3
HPOBOAMIICS TIPOTIO(oiIoM (2-2,5 MI/KT) 1 PeHTAHUIOM (2 MKI/KT).
Muopenakcanus obecnieunBaiachk apayaHoM u3 pacdera 0,1 mr/
K. B manpHelie, Ha MPOTSDKEHUM BCEH ONepanyyl aHAJITe3Hs
MOJJICPKUBAIACH CPeIHEH 1030i1 henTanmna 21,543,4 MKI/KT.

VckyccTBeHHAass BEHTHIISIHS JIETKHX y 00CIEOBaHHBIX
MalMEeHTOB IPOBOAMIACH BO3YIIHO-KHUCIOPOJHONH CMECHIO
¢ FiO, 50% B pexnMe HOPMOBECHTUIIAIIMH MOJ KOHTPOJIEM Ta-
30BOTO cocTaBa KpoBH (cpeanee 3navenne pCO, apTepranbHOM
KpOBH cOCTaBMIIO 35,5+4,2 MM pT.CT.).

HckyccTBeHHOE KpOBOOOpAIIEHHE OCYIIECTBISUIOCH Ha amlia-
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Tabnuya 1. Xapaxmepucmura ucciedyemvix 2pynn nayuemos

Iloxa3arean I rpynna (n=83) II rpynna (n=45) P
Ion
Myx., n (%) 63 (75,9%) 33 (73,3%) 0,331
Ken., n (%) 20 (24,1%) 12 (26,7%)
Bospacrt, net, M+m 624+52 61,2 +5,89 0,632
MT, kr, M+m 82,9+21,4 84,7+ 22,9 0,411
CpenHee KOJ-BO aHACTOMO30B, M+m 2,5+04 2,240,5 0,852
VM B anamuese, n (%) 27 (32,5%) 8 (17,8%) 0,002%*
OK NYHA
I,n (%) 0 (0,0%) 0 (0,0%) 0.417
I, n (%) 33 (39,7%) 21 (46,7%) ’
111, n (%) 50 (60,3%) 24 (53,3%)

npumeuanue. MT — macca mena UM — unghapxm muoxapoa @K — ¢ynkyuonanvhwii kiacc

pare System 1 (Terumo, CILIA) ¢ ucnonb30BaHUEM OTHOPA30-
BbIX MeMOpaHHBIX okcureHaropos Affinity (Medtronic, CIIIA)
B ycnoBusx ymepenHoi rumorepmun (32°C). Ilomkmrouenue
anmapata MK u mepdys3ust 10 uckyccTBeHHOH (GpuOpmuanun
cepAIa MpoBOAMUIACH B IJAMHHAPHOM PEXUME C MOCIETYIOIIM
MIEPEX0I0M B MyJIbCUPYIOIIHU pesknM anmapata UK, cepreunsrit
WH/IEKC TOAJep KUBaJICS Ha ypoBHe 2,4-2,5 ni/mun./M%. Bo Bpe-
M MK wncrnonp3oBamach HOPMOBONEMHUYECKAs TE€MOIMITIONHS
CO CpefHNM ypOoBHEM remarokpura 26,5+3,2% u remornobuna
87,5+5,2 r/n. cBepTHIBaHHE KPOBH OLICHUBANIU 110 BPEMEHH aK-
TUBHPOBAHHOTO CBEPTHIBAHMS, MOAJAECPKHBAs €r0 B Mpeaenax
500-600 c.

Bcem manmenTaM npoBoAMIack HHTPAOTIEPAIMOHHAS OL[EHKA
[TyOMHBI AaHECTE3UH, KOTOPYIO OMPEIEISUIH C MOMOIBIO MOHH-
topa VISTA (Aspect Medical System Inc, CLLIA). IIpu stom
ANEKTPOIHIE(PATOrpaMMy PETUCTPHPOBAIN B JTOOHBIX OTBEAE-
HUSIX 10 CXeMe, PEKOMEHI0BaHHOH (HUpMOii pa3paboTUuKoM, ¢
MOCTIeYIOMINM pacyeToM OucnekTpaibHoro uaaekca (BIS).

Jlnst perucTpanuy KOIMYECTBEHHBIX MapaMeTPOB MO3TOBO-
ro KpoBooOpamieHusi B OacceliHe CpefHEeH MO3rOBOH apTepuu
(CMA) narieHTaM NPOBOIMIIACH TPAHCKPaHUAIbHAS JOMIIIEPO-
rpa¢pus (TKAD) ynbrpa3sBykoBBIM ammapatoM «AHTHOAUH-2K»
(«buocy, Poccust) ¢ TOMOIIBIO CHIEUAIBHOTO MIIEMa ¢ MOHH-
TOPHBIMH JaT4uKamMu dactotoid 2MI'n. M3mepenus mpooxuin
TPAHCTEMITOPAIBHBIM JAOCTYIIOM 110 CTaHAAPTHOU MeTouKe [1].
INoka3zarenn MO3roBOr0 KpOBOTOKA ONPEAEISINCH B Pa3HBIE TIe-
PHOJIBI AHECTE3NOIOTIECKOTO 00ECTIEUeHNS: BO BpeMsl MHIYK-
UM, IPU UHTYOAIMN U TIPU TIOAJIEPIKKE aHECTE3UH.

JInst OleHKM KOTHUTHBHBIX HAPYIICHUH y BCEX MAIMEHTOB 3a
2-3 mHS 0 omepanuuH U Ha 6 JeHb MOCje ONEPaTHBHOTO BME-

IIaTeNbCTBA MPOBOAMIOCH HEHPOTICHXOIOTNYECKOE TeCTHPOBA-
Hue. C 3To 1EIbI0 UCTIONB30BATHCEH 4 OOLICTTPUHATHIX TECTa!
MMSE-tect, FAB-Tecr, tect pucoBanus yacoB 1 SAGE-tect.

[NomyueHHble pe3ymbTaThl CTATUCTUYECKH OLEHUBAIM 110
t-xputeputo Cteronenta u kpurepusim T u U - Bunkokcona. Jlan-
HBIC TIPECTaBJICHbI B BUAE cpexHero apudmernyeckoro (M) mo
pe3ynbTartaM KakaI0To HCCIe0BaHuUs + CTAaHAAPTHOE OTKIOHEHHE
(m). JdocroBepubiMu cuutanuchk pasmmuus npu p<0,05 (95,5%).
KoppensiinoHHbIH aHaan3 MOMyYeHbIX PE3yIbTaToB IPOBOAUIIH C
TTOMOIIBIO KOMIIBIOTEPHOH Mporpamsl «Statistica v.6»

PesyabTarel U uX odcyxaenue. M3meHeHus mapameTpos
MO3roBOro KpoBoToka B CMA y nauuentos ¢ AI' Bo Bpems uH-
JIYKLIUH MIPEACTABICHBI B Tabmue 2.

Ilo naHHBIM MCCIEOBaHMA y MAIMEHTOB OOEUX TPYII BO
BpeMsl MHAYKLIUH HAOII0IANnoCh JOCTOBEPHOE CHIDKEHHE
CKOPOCTH MO3TOBOTO KpoBOTOKa B CMA, B 4acTHOCTH ycCTa-
HOBJICHO JJOCTOBEPHOE CHIDKEHHE CHCTONMYECKOH CKOPOCTH
MO3roBoro kpoBotoka (p=0,033) B cpaBHEHUH C MCXOAHBIM
ypoBHeM B nepBoif Ha 48,65% (p=0,033) u BTopoii Ha 32,03%
(p=0,035) rpymnmnax.

AmHanoruuHas AWHAMHUKA MHPOCIEKUBATACh B OTHOIICHUH
JINACTOJINYECKON M CpPeHEN CKOPOCTH MO3rOBOIO KPOBOTOKA.
Tak, y manueHToB NepBoOii IPyIIbI HAOMIONANIOCH JOCTOBEPHOE
CHM)KEHHUE IMACTOJINYECKON U CpelHEN CKOPOCTH KPOBOTOKA B
CMA Bo Bpems unaykuuu Ha 37,56% (p=0,031) u Ha 43,99%
(p=0,028), coorBercTBeHHO. IlOXOKME pE3ynbTaThl BBISBIIC-
HBI U CPEIH MAIMEHTOB BTOPOH IPyMIbI, B KoTopoit Ha 33,11%
(p=0,031) n 1a 33.12% (p=0,041) 1OCTOBEPHO CHIKAJIUCH AHA-
CTOIMYECKAs U CPEAHSSI CKOPOCTH MO3TOBOTO KPOBOTOKA, COOT-
BETCTBEHHO, B CPABHEHHH C MCXOIHBIMU 3HAYEHUSIMH.

Tabnuya 2. Ioxazamenu mo3206020 kposomoxa 6 bacceiine CMA y nayuenmog ucciedyemvix spynn 80 8pems UHOYKyuu

I rpynna (n=83) II rpynna (n=45)
Iloka3arenu Mexommnre

JR— Nupyxuus HcxonHbie JaHHBIE Nupyxuus
Cucronuveckasi CKopocTs, cm/c, M+sd 89,40+5,20 45,9148,72%* 95,80+5,10 65,12+4,53*
JluacTonuyeckas CKOpocTh, cMm/c, M+sd 41,80+2,70 26,10+£2,01* 45,20+3,40 30,23+3,02*
Cepenusist CKOpOCTb, cM/c, M+sd 56,66+5,06 31,73+3,1% 61,07+5,02 40,84+4,41%*
Wunekc pesuctuBHOCTH, M+sd 0,53+0,03 0,43+0,02 0,53+0,05 0,54+0,04
Wunexc mynbcaruBHOCTH, M+sd 0,84+0,09 0,63+0,11%* 0,83+0,15 0,85+0,14
S/D, M+sd 2,14+0,27 1,76+0,12 1.28+0.34 2,15+0,35

* - p<0,05 — 0ocmosepHocmb paznuyvl nokazameinell  CPASHEHUU ¢ UCXOOHBIM YPOBHEM
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Tabnuya 3. Ioxazamenu mozeoeo2o kposomoxa 6 CMA y nayuenmog ucciedyemuix epynn 60 8pemst unmyoayuu

I rpynna (n=83) II rpynna (n=45)
Iloxa3zarenn

Hcxoanble JaHHbIE HNurtydanus Hcxoanbie JaHHbIE HNurydauus
Cucronnyeckas CKopocTts, cm/c, M+sd 89,40+5,20 75,434+8,22 95,80+5,10 83,124+4,53
Jluacronudeckasi CKOpOCTb, cm/c, M+sd 41,80+2,70 32,17+£2,01 45,20+3,40 37,28+3,43
Cpennsisi ckopocTh, cm/c, M+sd 56,66+5,06 45,59+£3,16 61,07+5,02 51,56+4,49
Wunexc pesuctuBHocTr, M+sd 0,53+0,03 0,57+0,07 0,53+0,05 0,55+0,09
Wunexc nynscatuBHOCTH, M+sd 0,84+0,09 0,95+0,21 0,83+0,15 0,89+0,13
S/D, M+sd 2,14+0,27 2,34+0,44 1,28+0.34 2,234+0,35

Uro kacaeTcs MHIEKCA PEe3UCTUBHOCTH, KOTOPHIM OTpakaeT
COIPOTHBIICHHE KPOBOTOKA AWCTAIbHEE MeCcTa M3MEpeHHUs, TO
JIOCTOBEpHAsl Pa3HUIA €T0 H3MEHEHNUS B 00SHX IpyIIax Hccire-
JIOBAaHUSI B CPAaBHEHHH C MICXOIHBIM YPOBHEM HE YCTAHOBIICHA.

OmeHka HHJEKCA MYJIECATHBHOCTH, OTPAXKAIOIIETO AIacTHYe-
CKHE CBOMCTBA COCY/IOB, TPOKCHMAIIbHEE yIaCTKA JIOKAIH3AIUH
BBISIBIJIA, YTO y TAI[MEHTOB IIEPBON I'PYMITEI HAOMIONAIOCh J0-
cToBepHOe ero cHimkenue Ha 25,00% (p=0,047) B cpaBHeHNU C
HCXOJHBIM ypoBHEM. [l0CTOBEPHBIX N3MEHEHHH 3TOr0 MHAEKCA
B rpymie nanueHToB 6e3 Al' He HaGmOMaIOCH.

Kpome nHzmekca myapcaTHBHOCTH, 00 IIACTHIHOCTH apTepruu
MOXKET CBHJICTEIILCTBOBATh M ONPEAEICHHE CHCTOIO-THACTONH-
4YeCcKOro cooTHomeHuss. OgHAako B pe3yibTare HMpPOBEICHHOIO
HCCIIE0BaHMS TOCTOBEPHBIX N3MEHEHHH B CPAaBHEHHH C HCXO/I-
HBIM YPOBHEM B T'PYIIax HE yCTAHOBIICHO.

Ha sTane mHTYOarum BCIEACTBHE aKTHUBAIMN IPECCOPHBIX
peaknuii HaOMIONAIOCh JOCTOBEPHOE YBEIMUYECHHE CKOPOCTH
MO3TOBOTO KPOBOTOKA B CPAaBHEHUH C TIEPHOIOM HHIYKIUH, Of-
HaKO ero 3Ha4eHHe He OBUIO CTATHCTHYECKH 3HAUYHMBIM B CPaB-
HEHUM C UCXOJHBIM YPOBHEM: B IEpBOIl IpyIie HaOIIOAaI0Ch
JIOCTOBEPHOE YBEJIINUEHHE CUCTOIINYECKON CKOPOCTH KPOBOTOKA
B 39,10% (p=0,033) 1 AuacTOIMIECKOU CKOPOCTH KPOBOTOKA B
23,26% (p=0,046), cOOTBETCTBEHHO, B CPABHEHHH C MIEPHOIOM
naaykipr. C pocToM JaHHBIX [TOKazarenel HaOrojanach Jo-
CTOBEpHAsI TOJIOKUTENIBHAS IMHAMHUKA CPEIHEH CKOPOCTH MO3-
TOBOTO KPOBOTOKA, KOTOpasl y TAI[HEHTOB MEPBOl TPyNIBI OKa-
3bIBaslachk Ha 43,68% BbllIe pe3yabTaToB BO BpeMs UHIYKLUHU
(tabmuma 3).

V nanmenToB 6e3 Al Takke oTMedanach MOJIOKUTEIIBHAS TH-
HaMUKa CKOPOCTH MO3TOBOT0 KPOBOTOKA, UTO IPOSIBIISIIOCH TEH-
JCHLUEH K POCTY CUCTOIMYECKOM, TUACTOINYECKON U cpeaHeil
CKOPOCTH MO3roBOr0 KpoBoToka B CMA, ofHaKo 6e3 1ocToBep-
HBIX U3MCHEHUM.

Ilo mHAEKCy pe3ncTUBHOCTH OOHApYKEHA JIOCTOBEPHAs pas-
HUIA W3MEHEHHs JaHHOTO II0Ka3arelsl y MAalMeHTOB HEepBOH
rpynmsl Ha 32,56% (p=0,032) B cpaBHEHUH ¢ pe3ybTaTaMH BO
BpeMsI HHIYKIHH. B ciryyae mHaeKca myabCaTUBHOCTH BEISIBIIE-

Ha aHaJIOTHYHAs JMHAMUKA, B YaCTHOCTH JOCTOBEPHO YCTAHOB-
neH ero poct Ha 50,79% (p=0,028) B cpaBHEHHH C yPOBHEM IIPH
MHAYKIHU. JlaHHbIe W3MEHEHHs MOITBEPKIAIOTCS JTHHAMUKON
CHUCTOJI0-IUACTOINYECKOIO COOTHOLIECHUS, KOTOPOE JOCTOBEPHO
yBenmuumioch Ha 32,95% (p=0,029) B cpaBHEHUH C €T0 3HAYCHHU-
€M MpH UHIYKIUH.

V manpeHToB BTOpOH IpyIITHl HAOMIOaIach TEHAEHIHS K POCTY
KaK JIMaCTOJIMYECKOH, TaK U CPEHEH CKOPOCTH MO3TOBOIO KPOBO-
TOKA B CPAaBHEHHY C MX 3HAYCHUSMH NpH MHIyKIuy. [Ipu anammse
JIPYTHX IOKa3aTesiell MO3rOBOTO KPOBOOOpAIIEHHS y TAIEHTOB
6e3 AI" mocToBepHast pa3HHIIA He BBIsBIICHA (Ta0wIa 3).

B neprion nomnepskanus aHecte3nu y nanueHToB ¢ Al HaGmo-
JIAJIOCh JIOCTOBEPHOE CHIKEHUE CKOPOCTH MO3TOBOIO KPOBOTOKA.
Tak, B epBoii rpyme ObU10 3aUKCHPOBAHO TOCTOBEPHOE CHIDKE-
HHE CHUCTOJIMYECKOH CKOPOCTU MO3rOBOr0 KpoBoTOKa Ha 34,31%
(p=0,037), B cpaBHEHNH C UCXOMHBIM 3HaYeHHEM (Tabmma 4).

AHaJIOTUYHO, B JAaHHOHU Ipylie JOCTOBEPHO CHUXKAIACh U
JINACTOJINYECKasi CKOPOCTb MO3TOBOTO KpoBoTOka Ha 32,85%
(p=0,034) B cpaBHCHHU C MCXOIHBIM 3HaueHHWEeM. YTO Kacaer-
csl cpefHel CKOPOCTH MO3TOBOTO KPOBOTOKA, HAOIIONAIOCH e
najgeHne Ha 34,19% (p=0,035) B cpaBHEHHU C MPEIONEPAIIOH-
HBIM nepuonioM. HecMoTps Ha cylecTBeHHbIC U3MEHEHHUS CKO-
POCTH MO3TOBOTO KPOBOOOpAIEHUS, TOCTOBEPHOI pa3HUIEI B
CPaBHEHUU C UCXOIHBIM YPOBHEM HMHIECKCOB PE3UCTUBHOCTH U
IIyJIbCATUBHOCTH, KaK U CUCTOJIO-AUACTOIUYECKOTO OTHOUICHUS
y NMaIUEeHTOB JaHHOW TPYIIIBI He HaOII0AaI0Ch.

VY mamnuentoB 6e3 AI' B mepuoj MOJIep)KaHUS aHECTE3UH
CUCTOJIMYECKAsk CKOPOCTh MO3TOBOIO KPOBOTOKA CHHIKAJIaCh Ha
24,68% (p=0,041), nuacTomuueckasl CKOPOCTh MO3TOBOTO KpO-
BOTOKa — Ha 26,22% (p=0,040), cpemHsisi CKOPOCTH MO3TOBOTO
KpoBoToka — Ha 24,33% (p=0,043) B cpaBHEHHH C HCXOIHBIM
ypoBHeM. JIOCTOBEpHOIl pa3HULIBI B APYIUX IOKa3aTessix AJIsL
MaMEeHTOB BTOPOI IPYIITEI HE BEISIBICHO (Ta0HIA 4).

Kak Buano u3 puc. 1, y nauuenros ¢ Al' nposeneHue orne-
pPaTUBHOIO BMELIATEILCTBA XapPaKTEPU3YeTCsl PE3KUMU H3Me-
HEHUSIMU CpeJHEH CKOPOCTU MO3IOBOIO KPOBOTOKA, UTO MOXKET
SBIIATBCSL ONHOM W3 NPHYMH Pa3BUTHS ITOCIEONEPAMOHHBIX

Tabnuya 4. [lokazamenu mo3206020 kposomoka 6 CMA y nayuenmos ucciedyemvix epynn 60 6pems 0CHOBHO20 IMand

I rpynna (n=83) II rpynna (n=45)
IMoxkazarenu
Hcxonnsbie nannpie | OcuoBHol dTan | McxonHble 1aHHbIE OcHoBHO¥ eTan
Cucronudeckasi CKopocTs, cMm/c, £sd 89,40+5,20 58,73+7,21% 95,80+5,10 72,15+4,41%
JluacTonundeckas CKOpocTh, cm/c, Mtsd 41,80+2,70 28,07+3,43* 45,20+3,40 33,35+3,49*
Cpennsist CKOpocTb, cM/c, M=Esd 56,66+5,06 37,29+4,51* 61,07+5,02 46,2144,41*
Wupekc pesuctuBHOCTH, M+sd 0,53+0,03 0,52+0,08 0,53+0,05 0,54+0,05
Wunekc mynpcatuBHOCTH, M+sd 0,84=+0,09 0,82+0,09 0,83+0,15 0,84+0,12
S/D, M+sd 2,14+0,27 2,09+0,19 1,28+0.34 2,23+0,35

* - p<0,05 — 0ocmosepHocms paznuyvl nokazameinei N0 CPABHEHUIO ¢ UCXOOHBIM YPOBHEM
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WHTyBauma

B MHaykumA H Nognepsika

-33,12%

-43,99%

Puc. 1. Hzmenenus cpeonezo A/l y nayuenmos ucciedyemvix
2PYnn Ha PA3IUYHBIX YMAnax ucciedosanus (% om ucxooHo2o
ypoas)

Wurepecen Takke TOT (akKT, 4TO IPH KOPPEISIIUOHHOM aHa-
JIN3€ CBsA3HU Memay Cp€AHUM apTEPpUAJIbHBIM AaBJICHUEM U CPEI-
Hell CKOpOCThIO MO3roBoro kpootoka B CMA Bo Bpems orepa-
THBHOTO JiedeHus y nauueHToB ¢ A" oOHapy»eHa J10CToBepHasi,
caboii critel, KoppersiiironHas ces3b (1=0,099, p=0,004) (puc. 1).

E

ATCp, MM pPT.CT.
w
H

CMA, cmic

Puc. 2. Koppensyuonnas 3asucumocms mexncoy YpoeHem
Allcp u cpeoneil ckopocmoio Mo3208020 kposomoxa ¢ CMA
(r=0,099)

Model Conf. interval (Mean 95%) —— Conf. interval {Obs 95%) ‘

CormracHO MOJYYEHHBIM pe3ynbTataMm koppemsauun Allcp u
CpeaHel CKOPOCTH MO3TOBOTO KPOBOTOKA y IanueToB ¢ Al ipu

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

IIPOBEJICHUY OIIEPAaTUBHBIX BMELIATEIbCTB, ONPEICICHUE TOJIb-
KO YPOBHS CPEIHEro apTepHajbHOIO JABJICHHS HE MO3BOJISET
MOJHOLEHHO OLEHUTHh MO3TOBOM KPOBOTOK. Y UNTHIBAS BBIIICH3-
JIO)KEHHOE, Mbl PEKOMEH1yeM IPOBEACHIE HHTPAOIIEPALlUOHHO-
IO MOHUTOPHHIA MO3IOBOI'O KPOBOTOKA BceM HanueHTtam ¢ Al'
JUISL TIPETYTIPEKACHHS Pa3BUTHSI KOTHUTHBHBIX TUCHYHKIUIL.

PesynpraTsl HEHPONCUXOIOTUYECKUX TECTOB MALIUEHTOB C
ATl 10 1 nocne onepaTuBHOTO BMEIIATEIbCTBA IIPUBEICHBI B
tabnure 5.

CornacHO pe3yiabraTaM HEHPOICHUXOJIOTMYECKUX TECTOB, Y
MIALIMEHTOB NEPBOM IpyIIbl HAOIIOOANOCh HOCTOBEPHOE CHHU-
keHue pesynsraroB MMSE-tecta (p=0,046) u SAGE-tecra
(p=0,041) B cpaBHEeHHHU C MCXOAHBIMH 3HadeHHsMH. Cienyer
OTMETHTb, YTO y MALIMEHTOB BTOPO#i IPYIITBI HUKAKOII 0CTOBEP-
HOI pa3HUILIBI 0 Pe3y/IbTaTaM BCEX YEThIPEX TECTOB HE HAOIII0-
nanock. Ilo nanaeiM MMSE-Tecta, cpeau nanyeHToB NepBoi
rpynnsl pazsutue IIOK/] pa3nnuHoi cTeneHH BBIPaXKEHHOCTH
oTMeueHo y 55 (66,23%) nauueHToB, a y HMalUeHTOB BTOPOi
rpy1sl — Tosbko y 17 (37,78%) G0nbHBIX.

Pe3synbrarsl IpOBEAECHHOIO UCCIICIOBAHUS MTOATBEPIKAAIOTCS
MHO)XECTBOM DPa0OT, U3y4yarolMX M3MEHEHUs MO3IOBOH aBTO-
Perysiiid BO BpeMs KapMOXUPYPTrHYSCKHUX BMEIIATEIbCTB
C HMCKYCCTBEHHBIM KpoBooOpamieHneM. CKOpoCTb MO3rOBOIO
KPOBOTOKA TOUIEP)KUBAETCS IIyTEM aBTOPETYJISLIMH, 33 CYET Yero
obecreunBacTest CTaOMIIBHOE CHAOKECHHE OKCUTCHUPOBAHHOM KPO-
BH JUIS1 YIOBJICTBOPEHUs MeTaboueckux norpednocreit. 1o nan-
HbIM Murcin JM u coasr. [9], npy KapiroXupypruuecKix BMera-
TEJBCTBAX C MCIIOJIB30BAHUEM HCKYCCTBEHHOTO KPOBOOOpAICHUS
HaOIoanach pes3kasl JUCPETYISLMS MO3TOBOIO KPOBOTOKA, YTO
SIBISIETCsI 3HAYMMBIM (paktopom passutust [TOK/L.

O HapyllEHMHM MO3rOBOH pEryislUd H, COOTBETCTBEHHO,
MO3rOBOI0 KPOBOTOKA IPU KapAMOXUPYPrUUECKUX BMEIIaTeIb-
CTBax Takxke coodmaercs B paborax Ono M. u coasr. [10]. Taxk,
cpenu 234 kapIUMOXUPYPruuecKux OOJBbHBIX HApPYIICHHS Liepe-
OpaJbHON ayTOperyJsIUK MPH HCKYCCTBEHHOM KpoBOOOparie-
HUM BbIABIIEHB! y 20% narueHToB. B nanpHeliem B uccienosa-
HUM 32 CYET MHOTOBAPHAHTHOIO aHAIN3a IPOAEMOHCTPUPOBAHA
3HAUUTEIbHAS KOPPELUsS MEXKIy HapylLIeHHMEM MO3IOBOrO
KPOBOTOKA BO BPEMsI HCKYCCTBEHHOTO KPOBOOOpAIICHHS U Iie-
pHoIepannooHHbIM HHCYIBTOM: B 6 (12,8%) u3 47 G0JbHBIX C
HapylLIeHHEeM MO3TOBOI'O KPOBOTOKA B CpaBHEHUH ¢ 5 (2,7%) u3
187, y KOTOpPBIX MO3TOBOM KPOBOTOK OBUI B Hpe/eiax HOPMBI.
Crenyer OTMETHTh, YTO IaHHOE UCCIIE0BaHUE IIPOBOAMIOCH HA
HanueHTax 6e3 ColmyTCTBYIOIIMX 3a00IeBaHui, B TOM 4ucie 6e3

Tabnuya 5. Pe3ynomampl HEUPONCUXOLOSUYECKUX MeCMO8 NAYUEHNO8
00 u nocae onepamuernozo emeutamenscmsa, Me (0,;0,.)

*
. Ha 6 1enb nocie W pe
I'pynnsi HeiiponcuxoJjioruyeckue TecTbl Jo onepauuu AKII CpaBHEHMH 10
onepanuu
MMSE 28 (28;29) 27 (26;28) 10, p=0,046
[ rpymna (n=83) FAB 17 (16;17) 16 (15;16) 10, p=0,063
Tect prcoBaHUs 4YacoB 9(9;9) 9 (8;9) 10, p=0,059
Tect SAGE 19 (17;20) 18 (17;19) 15, p=0.041
MMSE 29 (29;30) 29 (29;29) 3, p=0,157
FAB 18 (16;18) 18 (16;17) 10, p=0,059
II rpyrma (n=45)
Tect prcoBaHUs YacoB 10 (9;10) 9(9;9) 6, p=0,102
Tect SAGE 21(21;22) 21 (21;21) 6, p=0,102

*W - cymma paneog Bunkorcona
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apTepHaIbHON T'MIICPTEH3UHU, YTO MOXKET ObITh MPUYUHOM OT-
HOCHTEIHLHO HU3KOH YaCcTOThI PasBUTHS HAPYLIECHUS MO3TOBOI'o
KPOBOTOKA BO BPEMsI HCKYCCTBEHHOT'O KPOBOOOPAIIICHHSI.

Heo0xoauMo OTMETHTB, YTO HApyILICHHs MO3TOBOIl aBTOpe-
Iyt YMEHBINACT TOJICPAHTHOCTb MO3ra K HU3KOMY U BbI-
COKOMY CPEIHEMY apTepUaibHOMY JABJICHUIO C MOBBIIICHHBIM
PHCKOM KaK HEJOCTaTOYHOTO, TaK U M30OBITOYHOIO KPOBOCHAO-
JKEHUS TOJIOBHOTO MO3ra, YTO B HAIIEM HCCIECIOBaHUU Xapak-
TEPU30BAJIOCH HU3KUM JOCTOBEPHBIM 3Ha4YeHHEeM Kod(duLneH-
Ta KOppeiisiuuu MEXAy CpEeAHUM apTCpUaIbHbBIM [aBJICHHUEM U
CKOpPOCTBIO MO3roBoro kpooroka. Easley R.B. u coaBropamu
[4] cpenu 109 nanueHTOB, KOTOPBIM NMPOBOAMIN KapAHOXH-
pypruueckue BMEIIATEIILCTBA B YCJIOBUAX HCKYCCTBEHHOTI'O
KpoBoOOparieHus, 00Hapy eHa yMEPEHHON CHJIBI 10CTOBEP-
Has KOppeadluuOHHas CBA3b MEXAY CPEAHUM apTECpUaIbHbIM
JIaBICHUEM M CKOPOCTBbIO MO3roBOT0 KpoBoTOKa (r=0.5915;
P=0.0001). Pa3nuna B mokaszareisix, 10 BCEH BEPOATHOCTH,
00yciIoBJIeHA Pa3IMYHBIMU KPUTEPUSIMHU BBIOOPA MAI[EHTOB
JUISL iccreloBaHus (BO3pacCT, HAJIMYKME COIYTCTBYIOIIEH apTe-
pUaIbHON MHIEPTEH3UH).

UYro kacaercs yactotsl pa3sutust [IOK/[ nocine AKILI, To pe-
3yJbTaThl B KOHTPOJIBHOM rpymiie nanueHToB 0e3 Al cortacy-
10TCs1 ¢ aHanornyHeiMu padoramu. Tak, no nanubiM Selnes O.
u coasT. [12], y 20-46% nanuentoB nocie nposeneHus AKIILI
B YCIIOBUSIX HMCKYCCTBEHHOIO KPOBOOOpAILCHUS Pa3BHBAIOTCS
pasnuuHoOi crenenu BoipaxkeHHocTH [IOKJl B panHem mocie-
ONEpaLMOHHOM Iepuoge. YTo KacaeTcsi AaHHBIX HACTOSAIIErO
uccienoBanus, nokasaresnu yactorsl [IOK/I y nmanuenTtos ¢ AI'
nocie nposeaeHust AKIII B yciioBUsAX HCKYCCTBEHHOIO KpOBO-
oOpareHust ObLIM JOCTOBEPHO BBINIC CPEIHECTATUCTUYCCKUX
nanubix passutus [1OK]] y nanuentos 6e3 Al

BoiBoabI.

1. [IpoBeneHne aOPTOKOPOHAPHOT'O IIYHTUPOBAHUS B yCIOBU-
SIX UCKYCCTBEHHOTO KPOBOOOPAILCHHUSI XapaKTepPHU30BaIOCh Cy-
IIECTBEHHBIM CHIDKCHHEM CKOPOCTH MO3TOBOIO KPOBOTOKA Kak
y nanueHToB ¢ Al tak u 6e3 Al npuueM n1yOokne HapyIIeHHs
BBISIBJIEHBI BO BpEMS MHAYKIUU.

2. ¥V namuentoB ¢ Al mpoBeneHue ONEpaTUBHOIO BMeIla-
TENIbCTBA CONPOBOXKIAIOCH PE3KUMH HM3MEHEHUSMM CpeIHEH
CKOPOCTH MO3TOBOIO KPOBOTOKAa B OTIMYME OT IALUEHTOB 0e3
AT, 94TO MOXET SABIATHCS OJHOM U3 NPUYMH Pa3BUTUS IOCIIEO-
HEPALHOHHBIX KOTHUTHBHBIX TUCHYHKIUIL.

3. KoppessiMoHHbIA aHaIM3 MEXIy CPeJHUM apTepuabHbIM
JIABJICHUEM U CPEIHEH CKOPOCTBIO MO3roBOro kpoBotoka B CMA
y nanueHToB ¢ Al" BBISIBUJI JIOCTOBEPHYIO, CI1a00it CHIIBI, KOppertsi-
roHHyo cBsi3b (1=0,099, p=0,004). Takum oOpa3om, pu MPOBe-
JCHUU OICPATUBHBIX BMEIIATEILCTB ONPEACIICHUE TOJIBKO YPOBHS
CPEIHEro apTepHaJIbHOIO JABJICHHUS HE I103BOJISET IOJHOLEHHO
OLIEHUTh MO3TOBOM KPOBOTOK Y MaIUeHToB ¢ Al

4. VY manueHTOB MEPBOl rPpyIIbl HAOIIONATOCH TOCTOBEPHOS
cHwKeHue pesyisraroB MMSE- (p=0,046) u SAGE-tectros
(p=0,041) B cpaBHEHHUHU C UCXOTHBIMH 3HAYECHUSAMH, TOTA KAK Y
ManueHTOB BTOpOﬁ rpynmbl JOCTOBEPHBIX W3MEHEHMI JAHHBIX
TECTOB HE OOHAPYIKEHO.
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SUMMARY

FEATURES OF CEREBRAL BLOOD FLOW DYNAMICS
IN PATIENTS WITH ARTERIAL HYPERTENSION DUR-
ING CARDIAC SURGERY

Kolesnykov V., Loskutov O. Druzhyna O., Maruniak S.,
Todurov B.

IShupyk National Medical Academy of Postgraduated Educa-
tion, Kyiv; 2Institute of Heart of Ministry of Health of Ukraine,
Kyiv, Ukraine

Cognitive dysfunctions (CD) is the most common postopera-
tive neurological complication in cardiac surgery, which is de-

17



tected in 30%-65% of patients within 1 month after myocardial
revascularization and 20%-40% of the examined, during the
next five postoperative months. This problem is especially rel-
evant for patients with arterial hypertension (AH).

Goal - to study of the correlation relationship between the
mean arterial pressure (MAP) and the velocity of blood flow in
the middle cerebral artery (MCA) in patients with AH during
coronary artery bypass grafting (CABG) with cardiopulmonary
bypass (CPB).

The study included 128 patients with coronary artery disease,
which was performed by the CABG with CPB. The average age
— 62.144.8 years. All subjects were divided into 2 groups: 1-st
group — 83 patients with AH (II-III degree); 2-nd group — 45
patients without AH. Patients were operated under sevoflurane-
based endotracheal anesthesia. Registration of cerebral blood
flow was carried out by the method of transcranial doplerog-
raphy. For neuropsychological testing MMSE-test, FAB-test,
clock drawing test and SAGE-test were used.

Reduced blood flow in the MCA in patients of both groups
was observed at the following stages: induction into anesthe-
sia (by 46.7 + 2.5% relative to the initial value, p=0.0139), the
onset of hypothermia during CPB (64.2+3, 9% of the initial
value, p=0.0024). There was no significant difference in the lev-
els of the average blood flow velocity in the MCA during the
non-pulsative and pulsative CPB modes (p=0.758). Correlation
analysis of the association between MAP and average velocity
of cerebral blood flow in MCA in patients with AH revealed
a significant correlation weak strength (r=0.099, p=0.004). Ac-
cording to the results of the neuropsychological tests, on the 6-th
day after the operation, in patients of 1-st group, there was a
significant decrease in the results of the MMSE test (p=0.046)
and the SAGE test (p 0.041) compared to the baseline values.
Patients in 2-nd group had no significant difference in the results
of all four tests.

Determination of the level of MAP does not allow to fully and
properly evaluate the cerebral blood flow. In view of this, we
recommend intraoperative monitoring of cerebral blood flow to
prevent the development of CD for all patients with AH.

Keywords: cardiopulmonary bypass; cerebral blood flow;
cognitive dysfunctions; coronary artery bypass grafting.

PE3IOME

OCOBEHHOCTHU JAUHAMWKH MO3IOBOI'O KPO-
BOTOKA IPU KAPIUOXUPYPITMUYECKUX BMEIIA-
TEJBCTBAX YV HNAILIMEHTOB C APTEPHUAJIbHON
TUNEPTEH3UEN

Kousiecnukos B.I., JlockyToB O.A., /Ipy:xuna A.H.,
Mapynsk C.P., Tonypos 5.M.

Hayuonanvnas meouyunckas akaoemusi NOCAeOuniomHo2o 0o-
pazosanus um. I1JI. lynuxa, Kuee; Hncmumym cepoya Munu-
cmepcmea 30pagooxpanenus Yxkpaunol, Kues, Ykpauna

Koruurusneie aucoynkuun (KJ) sBistorcs Haubosnee pac-
IPOCTPAHCHHBIMU I10CJICONIEPALIMOHHBIMHA HEBPOJIOT'MYCCKUMHU
OCJIO)KHCHUSAMHU B Kapzmoxnpypmn, KOTOPBIC BBIABJISAIOTCA y
30-65% manueHToB B TeueHUe | Mecsla nocie peBacKy/spu3a-
1y Muokapra u'y 20%-40% o0cne10BaHHBIX B TEUEHHE I1OCIIe-
JIYIOLIMX IITH HOCIEONEpaliOHHbIX MecsleB. JlanHas npobie-
MaTHKa OCOOCHHO aKTyalbHa JJIsl MAIMEHTOB C apTepUalIbHOM
runieprensuei (Al').
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Lenp uccnenoBanus - ompenesieHUE KOPPESILIMOHHON B3a-
UMOCBSI3M MEXKAY IOKa3aTelIsIMH CpPEIHEro apTepuabHOro
JIABJICHUS U CKOPOCTHBIMHU BEJIMYMHAMU KPOBOTOKA B Oacceii-
He cpeqHel MO3rOBOW apTepuM y IMALUEHTOB C apTepHabHOM
TUIIEPTCH3UEH MPU BBITIOJIHEHUH OTepaliii aOPTOKOPOHAPHOTO
HIYHTUPOBAHHS B YCIOBUSIX UCKYCCTBEHHOTO KPOBOOOpAIIEHHS
U BIMSHUS apTepUaIbHOM THIIEPTEH3UHU Ha pa3BUTHE IOCIEOoIe-
PaLOHHBIX KOTHUTHBHBIX TUCHYHKIHA.

B uccnenoBanue BriroueHo 128 mManMeHTOB ¢ HIIEMHYe-
CKOH 0OJIE3HBIO Cep/lla, KOTOPHIM BBIIOJIHSIOCH A0PTOKOPO-
HapHoe myHTupoBaHue (AKI) B yciioBHAX HCKYCCTBEH-
Horo kpoBo-obparmenus (MK). Cpennnii Bospact — 62,1+4,8
net. Mccnenyemsle ¢ HamumuneM Al paszesens! Ha 2 rpynnsl: [
rpymna — 83 nanuenta ¢ AI' II-III ct.; II rpynna — 45 nanuenTos
6e3 Al IlauneHtoB omepupoBaiu B yCIOBUSX IHIOTpaxeallb-
HOT'0 HapKo3a Ha OCHOBE ceBoduIypaHa. Perncrpariyst MO3roBoro
KPOBOOOpAIIEHHST MTPOBOJMIACH METOIOM TPaHCKPAaHUAIBHOM
ponrieporpaduu. [yt HEHPOIICHXOJIOTMYECKOro TECTHPOBa-
Hus ucnoib3oBaiicsi MMSE-tect, FAB-Tect, Tect pucoBanus
gacoB U SAGE-tecT.

CHmXEHHE CKOPOCTU KPOBOTOKAa B CpeJHEN MO3roBOH apre-
puu (CMA) y nauueHToB o0eux rpynn HaOJlonanoch Ha 3Ta-
nax: MHIYKUUM IpU aHecTe3uu (Ha 46,7+2,5% oT ucxoqHoi
BesnnuuHbl, p=0,0139), Hauana runorepmun Bo Bpemsa UK (na
64,2+3,9% ot ucxomHou BeiauuunHbl, p=0,0024). locroBepHoii
pa3HUIBI B TOKA3aTEISIX CPEIHEHN JTMHEHHOM CKOPOCTH KPOBOTO-
Kka B O6acceitne CMA npu JlaMUHApHOM H ITYJIbCHPYIOLIEM PEKH-
max MK ne nHabmonanocs (p=0,758). KoppensaiuoHHblii aHaIm3
BBISBUJI IOCTOBEPHYIO, C/1a00i CHIIBI, B3aMMOCBSI3b MEXKAY I0-
KazareJsiMU CpeJlHero apTepuanbHoro nasienus (Allcp) u cpen-
HEl CKOPOCTBIO MO3roBOro kpoBotoka B CMA y manueHToB ¢
AT (r=0,099, p=0,004).

CornacHo pe3ynbTaraM HEHpOINCHXOJOTHYEeCKMX TECTOB, Ha
6 7ieHb 1ocye ONepalyy y HalueHToB | rpymmsl HabI0naI0Cch
JnocroBepHoe cHmxeHue nanHeix MMSE- (p=0,046) u SAGE-
tecToB (p=0,041) B CpaBHEHUM C MCXOAHBIMHU 3HAYCHUSAMU. Y
nanueHToB Il rpynmnsl JOCTOBEpHOH pasHUILBI IO pe3yibTaTram
BCEX YEThIPEX TECTOB HE HAOIIOAJIOCh.

Omnpenenenue Tolbko ypoBHSA AJlcp He MO3BONAET MOJIHO-
LIEHHO OLICHUTh MO3TOBOH KPOBOTOK. YUHUTBIBAsi ATO, aBTOPbI
CTaThbM PEKOMEHIYIOT IPOBEACHUE HHTPAOICPALIMOHHOIO MO-
HUTOPUHIA MO3TOBOrO KPOBOTOKa BceM manueHtam ¢ Al s
HPeIyNPEeIKISHNS Pa3BUTHSI KOTHUTHBHBIX TUCHYHKIHUIA.
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MARKERS OF LUNG CANCER COMPLICATIONS

ISyniachenko O., ?Yehudina Ye., 3Stoliarova O., 'Suprun O., 'Makhnova A.

'Donetsk National Medical University of Health Ministry of Ukraine, Liman, °SE “Dnepropetrovsk Medical Academy
of Health Ministry of Ukraine”; *National Cancer Institute, Kyiv, Ukraine

Lung cancer (LC) ranks first place in the structure of cancer
morbidity [3,6,8], According to the Global Burden of Disease
study 2020, the healthcare burden and costs attributed to LC was
substantial on a global scale. Its five-year survival rate (17.8%)
was much higher than that of other leading cancers [6]. LC an-
nual mortality rate among men increases by 5-10%, and among
women - by 15-20% [11,16]. The estimated new cases of lung
cancer in the US for 2018 are 121,680 for men and 112,350
for women, for a total of 234,030, the equivalent of 641 lung
cancers diagnosed per day [19]. Lung carcinoma is the 2"most
common cancer diagnosis by gender, behind prostate cancer for
men and breast cancer for women [19]. In 2018, lung cancer ac-
counts for 14% of new cancers in men and 13% of new cancers
in women in the US [19].

The prognosis of the LC course and its complications is an
urgent task of modern oncology [5]. It is essential the further
improvement of laboratory prognostic criteria for LC diagno-
sis [12,21] and reliable markers of disease complications [24],
including those that can be used to predict the side effects of
radio-chemotherapy [ 9,13,15,17].

© GMN

The purpose of the study - to evaluate the significance of sepa-
rate tumor markers in the context of diagnosing and predicting
complications of LC in Ukrainians.

Material and methods. Under supervision, there were
1071 patients with LC aged from 24 to 86 years (on average
59.2+0.31 years). Among these patients, there were 82.8% of
men and 17.2% of women. None of the LC patients had been
operated before and did not receive radio-chemotherapy before
the test. The upper lobe lesion was detected in 27.0% of cases,
the lower - 15.3%, the upper lower left - 18.7%, the medium up-
per - 25.0%, the medium lower - 1.4%, the medium - in 3.7%.
The mediastinal variant of the disease was detected in 8.9% of
the patients’ number, and 1.2% of men were diagnosed with the
Pancoast-Tobias apical tumor. The central form of LC was noted
in 78,7% of the surveyed, peripheral - in 21,3%. The small-cell
histological variant of the disease was found in 17.6% of cases,
and non-small-cellular - in 82.5% (among which adenocarci-
noma was detected in 47.1% of observations, squamous cell
carcinoma - 40.5%, large-cell carcinoma - in 12.3%). The ratio
of IA, IV, lIA, IV, IIIA, IIIV and IV stages of the disease was 1:
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2:4:11: 117: 79: 120. The index of the tumor process severity
(ITS) was 2.85+0.023 r.u., which was estimated by the formula:

In[THN>+H(EM)?],

where In is the decimal logarithm, T is the international indi-
cator of the primary tumor type, N - international indicator of
regional lymph nodes metastatic lesion, £M - amount of metas-
tase zones in distant organs. The average number of metastases
to the lymph nodes was 1.57+0.030 r.u., and in distant organs
- 1.364+0.037 r.u.

Indicators of tumor markers in blood have been studied in
115 patients with LC at the age from 24 to 80 years (57.9+£1.09
years on average), among which 78.3% were males and 21.7%
were women. The small-cell histological variant of LC was es-
tablished in 16.5% of the patients’ number, non-small-cellular
- in 83.5%, adenocarcinoma - 40.0%, squamous cell carcino-
ma - 38.3%, large-cell carcinoma - 5.2% . ITS was 3.97+0.056
r.u. Transforming growth factor (TGF) 1, vascular endothelial
growth factor (VEGF), osteocalcin (OC), osteopontin (OP) and
fibronectin (FN) were studied in blood serum by enzyme im-
munoassay (PR 2100-Sanofi diagnostic pasteur reader, France).
Volume viscosity of blood serum (VV) was measured using a
rotational viscometer «Low-Shear-30» (Switzerland), surface
viscosity (SV), elasticity (SE), tension (ST), viscosity elasticity
modulus (VE) and time relaxation (TR) of blood were evaluated
using a computer tensiometer «PAT2-Sinterface» (Germany).
Using the «Olympus-AU640» (Japan) analyzer, blood con-
centrations of C-reactive protein (CRP) and a.2-macroglobulin
(02MG) have been studied. The integral degree of tumor mark-
ers (=) variance was determined by the formula:

2
1S [ (M, -M)
?Z[ SD ]

==

where M1 is a patient’s indicator, M2 is an average indicator
in healthy control subjects, SD - standard deviation of healthy
control subjects’ indicators. The changed values are considered
=>2 r.u. As a control, laboratory parameters were studied in 40
practically healthy people aged 18 to 62 years.

The statistical processing of the obtained research results was
carried out with computer variational, nonparametric, correla-
tion, regression, one-and multi-factor dispersion analysis (Mi-
crosoft Excel and Statistica-Stat-Soft, USA). The average values
(M), their standard errors (m) and deviation (SD), Pearson’s
correlation coefficient and Kendall’s nonparametric, the multi-
ple regression criteria, Brown-Forsythe and Wilcoxon-Rao dis-
persion tests, Student’s t-distribution and McNemar’s test were
estimated, and the probability of statistical indicators (p) were
also determined.

Results and their discussion. Metastases in the mediastinal
lymph nodes were found in 67.1% of the patients’ number with
LC, in the bronchopulmonary — 20.5%, in the supraclavicular
- 16.8%, in the cervical - 7.2%, in the bifurcation - 5, 6%, in
the axillary - 2,7%, in the subclavian - 2,1%, in the abdominal
- 2,0%, in the mesentery - 1,1%, in the inguinal - 1,0%, in the
submandibular - 0.6%. Metastases from lungs into lungs were
noted in 15.2% of the subjects, in the liver - 8.7%, in the brain
- 7.5%, in the adrenal glands - 3.4%, in the kidney - 1.8% , in
the pancreas - 1.6%, in the skin - 1.5%, in the heart (pericar-
dium, right ventricular myocardium) - 1.2%, in the aorta and
abdominal wall - 0.8%, in the intestine - 0,7%, in the thyroid
gland - 0,6%, in eyes - 0,2%. The LC metastases to the skeleton
were as follows: in the vertebral and vertebral joints - 11,1%
of observations, in the ribs - 7,2%, in the iliac bone - 5,0%, in
the sacrum - 4,0%, in the femur bones - in 3.6%, in the sacro-
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iliac and hip joints - 3.1%, in the shoulder bones - 2.4%, in the
shoulder joints - 1.8%, in the sternum and scapular - 1,2%, in the
clavicle and pubic bones - 0.9%, in the tibia - 0.8%, in the skull
bone - 0.4%, in the jaw and elbow joints - 0.3%, in the knee and
ankle joints - respectively 0,2%.

According to the Brown-Forsythe test, the localization of
LC has an impact on the development of exudative pleurisy
and compression syndrome, on the tumor germination into the
trachea, ribs and mediastinum. Pleurisy, tracheal lesion and
compression of the upper vena cava closely related to the LC
form. The pleura involvement into tumor process depends on
adenocarcinoma, the compression syndrome and the tumor peri-
carditis — on the large-cell carcinoma, tumor germination into
the ribs — on the squamous cell and small-cellular LC. The LC
form (central, peripheral) affects the appearance of metastases in
the mediastinal and bifurcation lymph nodes, tumor localization
- metastasis innidiation in the cervical and mesenteric nodes,
small cell lung cancer - in the mediastinal, supraclavicular and
mesenteric lymph nodes, adenocarcinoma - in the mediastinal
and inguinal. Metastases in jaw, spine, sacral bone and sacroiliac
joints depend on the LC form. The histological variants of LC
influence on the localization of metastatic lesions in the bones
and joints, adenocarcinoma — on the formation of metastases
in the spine, iliac and femur bones, squamous cell carcinoma
-in the elbow joint, large cell carcinoma - in the shoulder bone,
small cellular LC - in the hip joint.

The levels of TGEB1, VEGF, CRP, a2MG and FN in blood
are relatively reliable prognostic factors in LC [18, 23, 26], and
tumor metastasis into the bone and articular apparatus is accom-
panied by an increase of OP and OC in blood [2]. Neoangio-
genesis (the formation of new vessels) belongs to an important
pathogenetic link that supports the properties of LC [22].

Meanwhile, the expression of protein products belonging to
surfactants (surface—active substances) provides physico-chem-
ical properties of serum and processes of neoangiogenesis, along
with VEGEF in patients with LC [25]. There is a strong relation-
ship between the biochemical components and the functional
activity of the microenvironment of the tumor cells, which can
secrete surfactants/insurfactants that affect the biochemical pro-
cesses, and therefore - the surface adsorption-rheological blood
properties (ST, SV, SE, VE, TR).

Changes in integral immuno-biochemical parameters (= >2
r.u.) were detected in 32.2% of the examined patients’ number
with LC. Average values of individual parameters are reflected
in the table. 1, while the increase of TGFB1, VEGF, OP, OC,
CRP, FN, and a2MG (>M+SD healthy) in blood was found in
100.0%, 100.0%, 98.3%, 97, 4%, 99.1%, 33.9%, and 42.6%
of LC cases respectively. In turn, the shift in physico-chemi-
cal rheological indicators was set at 20.9% of the LC patients’
number, and the levels of VV, SE, ST and TR were significantly
increased, respectively, in 100,0%, 5,2%, 18,3% i 16,5% cases.

According to the Wilcoxon-Rao multivariate dispersion
analysis, the form of LC, small-cell histological variant, adeno-
carcinoma and large-cellular carcinoma, the tumor germination
into the esophagus and the number of metastases to the lymph
nodes per patient are influenced by the integral state of the tu-
mor markers. The adsorption-rheological properties of blood are
influenced by the LC localization, the presence of compression
pulmonary syndrome and the number of metastases in the lymph
nodes per patient and in distant organs.

Multiple regression analysis allowed to establish direct rela-
tion between the number and nature of metastases and OP, OC,
CRP, FN, a2MG levels. Direct correlations of TGFB1values
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Table 1. Indicators of the tumor markers in blood of healthy people and patients with LC (M+m)

Groups of surveyed Group differences
Indexes

Healthy (n=40) sick (n=115) t P
TGFB1, ng/ml 53,4+0,56 426,3+8,92 27,50 <0,001
VEGF, pg/ml 90,0+5,28 511,845,92 35,39 <0,001
OP, ng/ml 22,0+0,86 41,8+0,72 15,05 <0,001
OC, ng/ml 5,3+0,40 14,2+0,43 11,67 <0,001
CRP, ng/ml 1,8+0,15 8,4+0,22 18,78 <0,001
FN, mcg/ml 715,148,24 754,8+6,16 3,67 <0,001
02MG, g/l 2,8+0,12 3,7+0,10 5,24 <0,001
VV, mPa’c 1,3+0,03 3,0+0,03 34,75 <0,001
SV, mN/m 15,5+0,23 15,6+0,15 0,08 0,937
SE, mN/m 42,8+0,68 44,3+0,38 2,04 0,043
ST, mN/m 42,840,25 43,3+0,15 1,98 0,049
TR, s 114,4+3,03 122,3+£2,26 1,97 0,049
VE, mN/m 23,7+1,04 25,4+0,62 1,45 0,148

Table 2.The reliability of Pearson correlation relations and indices of adsorption-rheological properties of blood
with parameters of tumor markers in patients with LC

Tumorous Indicators of adsorption-rheological properties of blood
markers
indexes \'A% SV SE ST TR VE
TGFB1 10,035 0,457 0,080 10,025 10,042 0,361
VEGF 10,004 10,030 10,004 10,001 10,001 10,031
OP 0,135 0,160 0,419 0,410 0,320 0,593
oC 0,519 0,074 0,286 0,501 0,846 0,935
CRP 10,002 0,273 0,061 10,012 0,140 0,455
FN 0,114 0,814 0,175 0,101 0,116 0,425
a2MG 0,350 0,364 0,059 10,042 10,004 0,122

1 - probable direct correlation connection, | - probable inverse correlation connection

with IST, number of metastases to lymph nodes and distant or-
gans were revealed. There is a positive regressive dependence on
the integral state of the LC clinical signs and VV index, which
correlates directly with IST and the number of lymph nodes with
metastases groups, and the values of TR and VE are inversely
correlated with the number of metastases in remote organs.

There is no correlation between separate physico-chemical rheo-
logical characteristic and tumor markers such as OP, OC and FN
(Table 2). In turn, there is a direct relationship between the level of
VEGEF and all parameters without exception, which, in addition to
the prognostic factor of high aggression, [4,10,14], is an important
component in the development of neoangiogenesis in such patients
[1]. VV correlates positively with TGFB1 and CRP, but ST and TR
directly correlate with TGFB1 and reverse with a2MG.

According to Wilcoxon-Rao analysis, the level of tumor
markers variation in blood affects the integral clinical signs of
LC complication. According to Brown-Forsythe analysis, the
LC form, the small-cell histological variant of the disease devel-
opment, the differentiation degree of the tumor process and its inte-
gral severity depend on the TGFf31 content, the formation of adeno-
carcinoma and squamous cell carcinoma — on VEGF concentration,
a large-cell carcinoma — on a2MG, the number of metastases in the
lymph nodes — on CRP and FN. As shown by the multiple regres-
sion analysis, the value of IST directly depends on the integral state
of the tumor cells studied in blood, as well as the average number
of metastases per a patient in remote organs.

The metastases number in the lymph nodes calculated per pa-
tient are dispersive related with VV and VE levels. In turn, the
process of metastasis in bones is determined only by the param-
eters of blood viscose properties, and in the remote organs - only
by the viscoelastic nature of serum. ITS differently directed de-
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pend on VV and VE, which was demonstrated by a regression
analysis, metastasis into the lymph nodes depend only on VYV,
into distant organs — on VE. Metastases in the bone and joint
apparatus are closely directly related to the blood relaxation
properties. The analysis of multiple regression indicates a direct
dependence of the LC complications and the tumor process me-
tastasis from the SV level, and the inverse relationship with VE.

Taking into account the performed statistical processing of the
obtained data, the following conclusions are drawn with practi-
cal orientation: 1) the severity of the unfavorable LC course re-
flects blood serum values OP >50 ng / ml and the VV parameter
>3.5 mPaxsec. (> M+SD of patients) ; 2) SV>20 mN/m is a risk
factor for LC possible complications.

Conclusions.

1. There is an increase such tumor markers rates in blood of
LC patients as TGFB1, VEGF, CRP, OP, OC, a2MG, FN, VV,
SE, ST and TR, which is determined by the form of the disease
(central, peripheral), histological variant (small cell, adenocar-
cinoma, squamous cell carcinoma and large-cell carcinoma), the
degree of differentiation, integral severity of the tumor process
and with the features of metastasis.

2. The studied immuno-biochemical and physico-chemical
tumor adsorption-rheological markers that correlate with each
other, the nature of the primary tumor complications (exuda-
tive pleurisy, compression syndrome, obstructive atelectasis)
are closely related with the studied immuno-biochemical and
physico-chemical tumor adsorption-rheological markers that
correlate with each other.

3. The prognostic significance of the relatively unfavorable
LC course has parameters of OP and V'V, and the risk factor for
possible complications of the disease is a high level of SV.
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SUMMARY
MARKERS OF THE LUNG CANCER COMPLICATIONS

ISyniachenko O., *Yehudina Ye., 3 Stoliarova O., ! Suprun O.,
Makhnova A.

'Donetsk National Medical University of Health Ministry of
Ukraine, Liman; *SE “Dnepropetrovsk Medical Academy of
Health Ministry of Ukraine”; *National Cancer Institute Kyiv,
Ukraine

Lung cancer (LC) occupies the first place in the structure
of cancer morbidity and its prevalence is growing every year.
Prognosis of LC course and its complications is a topical task of
modern oncology. Further improvement of laboratory prognos-
tic criteria for LC diagnosis and reliable markers of complica-
tions of the disease are necessary.

Objective - to assess the significance of separate tumor mark-
ers in the context of diagnosis and prediction of LC complica-
tions.

1071 patients were examined (83% of men and 17% of wom-
en aged 24 to 86, average age - 59 years old). Central form of
LC was found in 79% of the examined patients, peripheral - in
21% , small-cell histological variant of the disease was detected
in 18% of cases and non-small-cell - in 82% (among which ad-
enocarcinoma was detected in 47% of cases, squamous cell car-
cinoma — in 41%, large-cell carcinoma — in 12%). The ratio of
IA, 1B, ITA, IIB, III, IIT and IV stages of the disease was 1: 2: 4:
11: 117:79: 120.
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In patients with LC there are increased values of such tumor
markers as transforming growth factor 1, vascular endothe-
lial growth factor, C-reactive protein, osteopontin, osteocalcin,
a2-macroglobulin, fibronectin, bulk viscosity of serum, its surface
elasticity, tension and relaxation, which is determined by the form
of the disease (central, peripheral), its histological variant (small-
cell, adenocarcinoma, squamous cell and large-cell carcinoma), the
degree of differentiation and the integrated severity of the tumor
process, features of metastasis. With the studied immuno-biochem-
ical and physico-chemical tumor adsorption-rheological markers,
which correlate with each other, the nature of primary tumor com-
plications (exudative pleurisy, compression syndrome, obstruc-
tive atelectasis) is closely related. Values of osteopontin and bulk
viscosity have prognostic significance as to relatively unfavorable
course of LC, and a high level of surface viscosity is a risk factor for
possible complications of the disease.

Keywords: lungs, cancer, complication, tumor markers.

PE3IOME

MAPKEPBI OCJOKHEHU TEYEHUS PAKA JIET-
KUuX

!Cunsiuenko O.B., Erymuna E.JI., 3Croasiposa O.10.,
'CynpyH A.A., 'MaxHeBa A.B.

Uloneykuti  nayuonanvnoiii  meouyunckuil  ynusepcumem M3
Vrpaunei, Jluman; 3Tocyoapcmeennoe yupescoenue «/lnenpo-
nempoeckas meouyunckas akademusy M3 Vipaunwl, *Hayuo-
Hanohulll uncmumym paxa, Kues, Yxpauna

Lenp uccienoBanus - OLEHKA 3HAYUMOCTH OTIEIBbHBIX OILy-
XOJICBBIX MApPKEPOB B KOHTEKCTE TUArHOCTHKH M IPOTHO3UPOBA-
HUS OCJIOKHEHUH paka JIETKUX.

Ha6monanuck 1071 6onbHoit pakom nerkusx (PJI), 889 (83%)
MmyxuuH 1 128 (17%) sxeHumH B Bo3pacte 24-86 et (B cpen-
HeM, 59 net). YV 79% ot unciia 00cae10BaHHBIX OTMEYCHA IICH-
TpansHas Gopma PJI, y 21% — nepudepuueckast, MEIKOKICTOY-
HBII TUCTOJIOIMYECKU BapHaHT 3a00jeBaHus BbIsBICH B 18%
CIIy4yaeB, a HEMEJIKOKJICTOUHbIH — B 82%, U3 HUX a/ICHOKapIH-
HOMa KOHCTaTHpoBaHa B 47% HaOIIONCHUH, MIOCKOKICTOUHAS
KapuuHoMma — B 41%, kpynHokiIeToYHas KapuuHoMa — B 12%.
Coornomenue 1A, 1B, ITA, IIB, IIIA, IIIB u IV craauii 3a6oJe-
BaHus coctaBwio 1:2:4:11:117:79:120.

V 6onbHbIx PJI yBenuuuBaroTCs B KPOBU IOKAa3aTeNId TAKUX
OITyXO0JIEBBIX MapKEPOB, KaK TpaHCHOPMUPYIOIIHNIi hakTop pocTa
B1, cocyaucro-sHmoTenHanbHbIi pakrop pocra, C-peakTHBHBIH
HPOTEUH, OCTEONOHTHH, OCTEOKAIIBIMH, 02-MaKpOIIOOYyJINH,
(ubpoHEKTHH, 00beMHas BA3KOCTb CHIBOPOTKH, €€ IIOBEPXHOCT-
Hasl YIPYrocTh, HATSHKCHUE M PEJaKcallls, YTO ONpEAeeTcs
(bopmoit 3aboseBanus (LeHTpanbHast, nepudepuueckas), rucTo-
JIOTHYECKUM BapUaHTOM (MEJIKOKJICTOUHBIH, aJeHOKApLIMHOMA,
IUIOCKOKJICTOYHAsl M KPYIHOKJICTOYHAs KaplLIMHOMA), CTEIIEHbIO
muddepeHranil 1 UHTETPAIbHOW TSXKECTH  OIYXOJIEBOIO
nporecca, 0COOCHHOCTAMH MeracTtasupoBanusi. C  n3ydeH-
HBIMH HMMYHO-OMOXHMHYECKHUMH U  (H3MKO-XUMHYECKUMHU
OIyXOJIEBBIMH  aJICOPOILIMOHHO-PEOJIOTHUSCKUMH  MapKepaMH,
KOTOpPBIE KOPPEIUPYIOT MEXIy coOOM, TECHO CBSI3aH XapakTep
OCJIOKHEHHUH NEepPBUYHOM OIMYyXOJH (9KCCYNAaTHBHBIN IUIEBPHUT,
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KOMIPECCHOHHBIN CUHIPOM, 00TYpallMOHHBbIH arenekras). [Ipo-
IT'HOCTUYECKYIO 3HAYUMOCTb OTHOCHUTEIIbHO HeGJ'IaFOHpI/IﬂTHOFO
teueHus PJI mmeror moxasarenu OCTEONOHTHMHAa U OOBEMHON
BSI3KOCTH, a ()aKTOPOM PHCKAa BO3MOXKHBIX OCIOKHEHHH 3a00-
JIEBAHUS SIBJISIETCS BHICOKHI YPOBCHb HOBerHOCTHOﬁ BA3KOCTH.
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PEBACKYJIAPU3ALIASA COUETAHHON OKKJTIO3UH DKCTPAKPAHUAJILHBIX APTEPUI
N AOPTO-IIOAB3AOIIHO-BEJAPEHHOI'O APTEPHAJIBHOT'O PYCJIA
B YCJIOBUSIX PUCKA PA3ZBUTHSA PEITEP®Y3NOHHO-PEOKCUT'EHAIIMOHHOI'O CUHAPOMA

"Kosoruiio A.B., 'U¢pronuii A.I'., 2Benrep U.K., *Koctus C.4., 2T'epacsimiox H.H.

Tocyoapcmeennoe svicuiee yueonoe 3aéedenue Yrpaunol « Bykogunckuil 20¢y0apcmeentviil MeOUYUHCKULL YHUBCPCUMEMY,
Yepnosywl, ° Tocydapcmeennoe gpicuiee yueonoe 3agedenue « Tephononbckuil 20Cy0apcmeentblii MeOUYUHCKULL YHUBEPCUTNEN
um. UA. Topbauesckoco M3 Yrpaunwi», Ykpauna

OCOOGEHHOCTBIO aTePOCKIEPOTHYECKOTO TIpoliecca, Kak CH-
CTEMHOTO 3a00JeBaHys, SIBISIETCS €ro MyJIbTH(OKAIBHOE OK-
KIIFO3UOHHO-CTCHOTUYECKOE MOPaKeHUEe apTepHaIbHOrO pycia
[6]. [Topaxkast HECKOIBKO COCYIUCTHIX 0ACCEHHOB, aTepOCKIIe-
POTHYHBII TIponiecc (OPMHpPYET XapaKTepHYIO KIMHUYECKYIO
KapTUHY HIIEMUYECKUX IPOSIBICHUN pa3IUYHBIX OPraHoB M
CHCTEM — OT SIBHOH MaHU(ECTaluH B OJJHOH CHCTEME JI0 aCHM-
MITOMHOTO, JIATGHTHOTO MpOTeKaHus B Apyroil [7]. HambGonee
4acTOH JIOKaIu3alueil aTepoCKIepOTUUECKOrO MOPaKCHUS SIB-
JISIOTCSA TEPMHUHAIBHBINA CETMEHT A0PThl U MATUCTPAJIbHBIC apTe-
pUM HIKHUX KOHEUHOCTEH, KOpOHApHBIE apTepuu, BETBU AyTU
aoptel [4]. [TaToreHeTnueckas 000CHOBAaHHOCTD M KIIMHUYECKAsI
9 (EeKTHBHOCTE XUPYPrUUECKOTO JICYSHHsT I'eMOJHHAMUYECKH
3HAQUUMBIX MOPAKEHUH MaruCTpalbHBIX apTepUil HIKHHUX KO-
HeYHOCTeH, OpaxnoredanbHbIX ¥ KOPOHAPHBIX apTepHil JoKa3a-
Ha B psje uccienosanuit [1,5]. IlpunepxuBaroTcs IByX XUPYp-
FMYECKMX TAKTUK IPU PEBACKYISAPU3ALUOHHBIX ONEPAaTUBHBIX
BMEILIATEIbCTBAX - OJHOMOMEHTHas U modrtanHas [2]. OxHako
OCTAIOTCSl HEPELICHHBIMH BOIPOCHI XUPYPrUYE€CKON TaKTUKH,
BBIOOpa 00BEMa U 30HBI IIEPBUYHOM PEBACKYIISIPH3ALMHA Y MTalld-
€HTOB C COUETAHHON OKKJIIO3UEH 3KCTpaKpaHUAIbHBIX apTepuil
1 a0pTO-NOAB3IONIHO-0€IPEHHOT0 apTepUaIbHOIO pyciia B yc-
JIOBUSIX PUCKA Pa3BUTHS pernepdy3nOHHOT0-peOKCUT eHAIITHO-
ro cunapoma [3].

Ienpro uccnenoBaHus SBUIIOCH TOBBICHTH 0€30I1aCHOCTH pe-
BaCKyJISIpU3alld IIPH COYETAHHOU aTepOCKIEPOTHUYECKOH OK-
KIIFO3UM SKCTPaKpaHUAIbHBIX apTepHid, TEPMUHAIBLHOIO OTJela
A0pThI M MAaruCTPajbHbIX apTepUil HUXKHUX KOHEUHOCTEH B yc-
JIOBUSIX PHCKA PA3BUTHS penepdy3nOHHO-PEOKCHI€HAITIOHHOTO
CUHJIpOMA.

Marepnai u Metoanl. [IpoBeseHo oOcienoBaHue U XUPyp-
rHYECKOe JieueHHe 87 MalUeHTOB C aCCOLUUPOBAHHBIM IOpa-
JKEHUEM HKCTPAKPAHUAJIBHBIX apTepuil U aopTO-IOJB3AOIIHO-
OenpeHHoro cermeHta. Bospact OombHbIX - 53-72 roma, Bce
MYKCKOT'O 110J1a.

VYV 64 nauueHToB IUArHOCTHPOBAHbI Pa3IUYHbIC BapUAHTHI
aTepOCKIEPOTHUECKON OKKIIIO3MH A0PTO-OEAPEHHOr0 CerMeH-
Ta, y 44 U3 HUX YCTaHOBJCH CTEHOTHYECKH-OKKJIFO3MOHHBIN
nporecc Oeapo-MoAKoIeHHOro cermeHTa. IIpoGiemHas HIDK-
HSISI KOHEYHOCTh TIPH OKKJIIO3MH A0PTO-OEAPEHHOT0 CerMeHTa
xapakrepusoBanack III cT. XpoHudeckoil aprepualbHON Heno-
crarounocty (XAH), xonrpnarepansnas — IIA, 1Ib cr. XAH
(xmaccudukanmst R. Fontaine ¢ yuetom kputepues EBpomeii-
cKoif paboueit rpymmsl, 1992). V 23 manueHToB JHarHOCTHPO-
BaHbl PA3JIMUHBIC BAPUAHTHl ATEPOCKIEPOTHUECCKON OKKIIFO3UH
MIOZIB3/I0LIIHOTO apTepUaIbHOIO pycia, B 11 U3 HUX yCTaHOBIICH
CTEHOTHYECKH-OKKIIIO3HOHHBIH Iporiece 0eapo-MoIKoIeHHOTO
cerMeHTa. HIDKHAS KOHEUHOCTh € OKKJIHO3UEH MOJB3OIIHOIO
aprepuaiibHOrO pycia xapakrepuzonanach III ct. XAH, koutp-
JlaTepalibHasi HIKHsis1 KoHeuHocTs — [IA ct. XAH.

VY 31 (35,6%) manpeHTa TUArHOCTHPOBAH OKKKITFO3MOHHO-
CTEHOTUYECKUI Ipollecc SKCTpaKpaHHadbHbIX aprepuil. Pac-
[IPOCTPAHEHHHBIM  OKKJIIO3MOHHO-CTEHOTHUYECKUH  mpolecc
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opaxunedanproro crpona (BLC), Oudypkamuu odmiel COHHO#
aptepun (OCA) u BHyTpeHHel connoil aprepun (BCA) nna-
THOCTHPOBAH B 5 cityyasix. Y OJHOTO MallMeHTa CTeHO3 Oudyp-
xauu OCA couerascs ¢ OKKJIIO3UEH MOAKIIOUNYHON apTepuu
(ITKA). M3omupoBanHoe mopaxkenne BCA nuarHocTHpoBaHO
y 25 nanueHToB. ¥ 17 U3 HUX OHO COYETANIOCh CO CTEHOTUYE-
CKUM IpoleccoM KoHTpanarepainbHoil BCA Ha ypoBHe 25-34%.
CoracHO TNpPHBECHHBIM pe3yJIbTaTaM HCCIISIOBAHUS, KOM-
TIEHCHPOBAaHHAsl CTaJus HEIOCTaTOYHOCTH MO3TOBOTO KPOBO-
oOparienust ycraHosieHa y 6 (19,4%) manueHToB, cTaaus OT-
HOCHUTENBHOM KoMIIeHcanuy BeisiBiieHa y 25 (80,6%) OONBHBIX.
KommiencupoBaHHast cTaiisi HEIOCTaTOYHOCTH MO3TOBOTO KPO-
BOOOpAIEHNS XapaKTepru30BaJlach OECCUMIITOMHBIM TeYEHHEM
WIN HadYalbHBIMU ee TposiBiaeHusIMH. CTaayus OTHOCHUTENIBHOM
KOMITCHCAIIMU TIPEXOSIIUMI HApyIIEHUIMH NPOSBUIIACh B 6
(19,4%) cnyuasx, TUCHUPKYIATOPHOH >HIedanonaruel - B 14
(45,2%), TpaH3UTOPHOI HIIEMHUYECKON aTako (IO JBYX SIH30-
1oB) - B 5 (16,1%) ciryqasix.

Jlns TMarHOCTHKM HM3MEHEHHWH TeMOAWHAMHKH B OKCTpa-
KpaHUAJbHBIX apTepHsX NPHMEHEHa YIbTPa3ByKOBas CHCTEMa
«Ultramark-9» (CILHA) u «Doptek» (AHmms), g Auarto-
CTUKM W3MEHEHWH TeMOJMHAMHUKH A0PTHI M MarucTpajbHBIX
apTepuil HIKHMX KOHEYHOCTEH - YIBTPa3ByKOBash CHCTEMa
SiemensAcuson S2000 (I'epmanmst). i1 n3ydeHus: CTpyKTyp-
HO-TeMOANHAMHUYECKON XapaKTePHCTHKN aOpThI ¥ MarucTpalib-
HBIX apTepuil HIKHUX KOHEYHOCTEH HCIOIb30BalH PEHTICHO-
KOHTPACTHYIO II(PPOBYIO aHTHOTPaHIO.

Kommuiekc OMOXMMHYECKHX aHAJIN30B M CIEIHAIbHBIX
METO/IOB HCCJICJIOBaHMS BKIJIIOYAN OIIpeJeIeHne IoKasare-
Je CHCTEMHOTO BOCIHAIHMTENBLHOTO OTBETa HMYHHOTYpOO-
METPHUYECKUM METOJIOM C HCIOJIb30BaHHEeM Habopa (QupMEI
«Cormay» (ITonmpia) Ha MHOTO(QYHKIIMOHAIEHOM OHOXUMH-
yeckom aHanuzarope «CobasFara» (ABctpust), nHTEpISiKN-
HOB, KOTOPBIH OIpeNessuIi UMMYHO(QEPMEHTHBIM METOIOM
Habopom peareHToB «ProConlL-6» u «Procon TNF-b» (Poc-
CHsl), aKTHUBHOCTH NMPOTEHHA3-UHTUOUTOPHON CHCTEMBI - JH-
3uMaTHdeckuM MetoqoM KyOsmmikuna A.B. n coaBt. [1uT. 1Mo
3], aKTHBHOCTH COCTAaBISIOMINX MPOOKCHIAHTHO-aHTHOKCH-
JAHTHOM CHCTEMBI - CHEKTPO(POTOMETPUIECKHM METOAOM Ha
cnekrpodoTtomerpe «Biomat 5» (Bennkobpuranus), paromm-
TapHOI aKTHBHOCTH HEHTPO(MIOB, MOHOIIMTOB M UX OKCH-
JAHTHOM CITOCOOHOCTH - TUTOQIIOOPOMETPUIECKIM METOIOM
Ha nporoyHoM nuromerpe FSCS Calibur (Becton Diskinson,
USA), xonuentpauuu P-cenexruna, E-cenextuna, TkKaHEBOTO
akTuBaropa ImasMuHoreHa (t-PA), monexyn aaresum cocy-
nuctoro sHpotenus-1 tuna (sVCA M-1) - ummyHOpEpMEHT-
HBIM MeTozioM, HabopoM dupmer «BenderMedSystems» (AB-
CTpUs1), KOHIIEHTPALNH PHJ0TENINHA- | - IMMYHO(QEPMEHTHBIM
MeTozioM, HabopoMm ¢upmbl «Biomedica» (Kanana), ypoBHs
MeTabonuToB okcuaa azora (NO), paxropa pocta SHAOTETHS
cocynoB (VTGF) - ummyHOdepMEHTHBIM METOAO0M, aHAIH3a-
topom KHGO111- VTGF.

WudopMannio o COCTOSHMHM KalWUIIPHOTO KPOBOTOKA H



GEORGIAN MEDICAL NEWS
No 1 (286) 2019

APTEPUO-BEHYJIIPHOIO ITYHTHUPOBAHWUA KPOBU OIPEACIIAIN ME-
TOZIOM JIa3epHOU JIOMIIEPOBCKOI (hIIOYpOMETpHHU amnmaparom
JIAKK («JIA3BMAY, Poccus).

CucremMa mpenoNepalioHHON MOATOTOBKH IAl[MEHTOB C
pUCKOM  pa3BuUTHs  pernepdy3HMOHHO-PEOKCHICHAIMOHHOTO
CHHJPOMa COCTOsIa M3 CICAYIOLIMX JTaroB: JMKBUAALMS Ba-
30KOHCTPUKLUH IIyTeM ITPOBEICHUS IIPOJIOHTMPOBAHHON STy -
pasbHOM aHecTe3nu 1 nHQY3UH npenaparTos npocrarianuHa E,
CHIDKEHHE HEHTPOQHIBHON aKTUBHOCTH M YPOBHSI CHCTEMHOI'O
BOCHAJIMTEILHOIO OTBETA ITOCPEICTBOM IPOBEACHHS OHOTO-
JIByX CeaHCOB Jelikadepesa, MOBBIMICHUS CONPOTUBISIEMOCTH
SHIOTENNS IyTeM Ha3HaueHus Oera-OjokaTtopa, IpecTapuyMm
u L-aprenuHa; Ha3Ha4YeHHE COJIEBOTO THIIEPOCMOTHYECKOIO
TUIEePTOHUYECKOTO JISKCTpaHa JUlsi HOPMAJIM3aLUM MHKPOCO-
Cy):lPlCTOﬁ IPOHMUIAEMOCTHU, IOBBIICHUE AKTHUBHOCTH IIPOOK-
CUAHTHO-aHTUOKCUJIAHTHOI'O PAaBHOBECHA AOCTHUIAIUM ITYTEM
Ha3Ha4YeHHs aibda-Tokodeposa U BHYTPHUBEHHBIM BBEICHHEM
IpernaparoB KBapueTruHa, i JTOCTUKCHNUA aHTUUILIEMHUYECKOTI'O
a¢dexra Ha3HAYAIM BHYTPHBEHHOE BBEJICHHE PAaCTBOPOB TH-
JPOITUIIKPOXMAJIA.

PesyabTarsl H uX o6cy:kneHune. Pemienne 06 odepenHOCTH
BOCCTAHOBHTEIIBHBIX oOIlepaluii Ha OpaxuonedanbHbIx apre-
PHSX M a0PTO-MOJB3IOUIHO-OSJPEHHOM CEerMEeHTE HMPHUHUMACT-
Csl B pe3ysbTare ONpeeIeHHs JIOKAIN3alUuK OKKIIFO3HOHHOIO
nporecca B apTepuaibHbIX 0acceiiHaX, UX reMOJIMHAMHYECKON
XapaKTCPUCTUKH, TOJEPAHTHOCTU I'OJIOBHOI'O MO3Tra K MIIEMUU
u ee creneHd. OFHAKO MPOBEICHHE PEBACKYJISIPHU3ALMU TOJIb-
KO a0pTO-TIO/IB3/I0IIHO-0CIPEHHOM 30HBI y MAIUEHTOB C OJIHO-
BPEMEHHBIM OKKJIIO3HOHHO-CTEHOTHYECKHM IOPaKEHUEM JKC-
TpaKpaHUAJIbHBIX apTepm‘/'I MOXET NPUBECTU K 3HAYUTECIIbHBIM
HapyLIEHUsIM MO3TOBOIO KPOBOTOKA [2]. YuHThIBask BBILIEHU3IIO-
JKEHHOE, [IPU OKJIFO3HOHHO-CTEHOTHYECKOM ITOPAKEHHHU IKCTpa-
KpaHHAIBHBIX apTepUi U a0PTO/MOJIB3IOLUIHO-OSIPEHHOTO Cer-
MEHTA B YCJIOBUAX XPOHUYECKON KPUTHUECKOHM UIIIEMUH 1 pUCKA
pa3ButHs pernepdy3MOHHOTO-PEOKCUTCHAIIMOHHOTO CHHAPOMA
BO3HHUKACT H606XOHI/IMOCTB OJHOMOMECHTHOI'O ITPOBEACHUA BOC-
CTaHOBUTEJILHOTO OIIEPATUBHOIO BMELIATEILCTBA B 00EHX apTe-
pHUaIbHBIX OacceiHax.

VY 25 nauueHToB NPOBEICHO OJIHOMOMEHTHOE XHpypruye-
CKO€ BMEIIATEJIbCTBO Ha JKCTPAKPAHUAIBHBIX apTEepPHUIX H
a0PTO-NOJIB3A0IIHO-0eIpeHHOM cerMenTe. Ha nepBom srare
OCYIIECTBISUIM KapOTHIHYIO dHIAPTEPIKTOMHIO, HA BTOPOM
JTale — PeBACKYSIPU3ALHUI0 a0PTO-TIO0B3J0UIHO-0eIPEHHOM
30HBI.

Ilpu  pacmpocTpaHEHHOM  OKKJIFO3HOHHO-CTECHOTHYECKOM
nopaxxennn BLIC n oudypramun OCA B coyetaHuu co cre-
HOTHYECKUM TIpolieccoM KoHTpanarepanbHoii BCA B craaun
OTHOCHTENIbHOW KOMIIGHCAIIMH MO3TOBOTO KPOBOOOpAIeHus 6
HalyeHTaM, B IepBYI0 04epe/ib, IPOBEICHO ONIEPAaTHUBHOE BMe-
IATEJICTBO Ha cOCylax mied. PeBacKyssipu3aiys aopTo-IOJ-
B3/IOLIHO-0EIPEHHOM 30HBI OCYIIECTBICHA Ha 6-8 CyTKH Iocie
BOCCT@HOBHTEJILHOTO BMEIIATEILCTBA Ha IKCTPAKPAHHATbHBIX
apTepusx.

Bcem mamueHTaM MpOBENECHO aopTo-OnpeMopanbHOE
(n=64) 1 0JTHOCTOPOHHEE MOJB310LIHO-0eapeHHoe (n=16) aJ-
JIOLIYHTHpOBaHUeE. Y 7 MallMEHTOB C OJIHOCTOPOHHEH OKKIIIO-
3uell MOAB3AOIIHO-0CPEHHOr0 CerMeHTa JIHarHOCTUPOBAH
CTEHOTHYECKUI aTepOCKICPOTUUYCCKHH MPOLECC KOHTpIIaTe-
pa’abHOro MOAB3IOIIHOTO cermeHTa - 63 (81%). Ilpu sTOoM
MUKOBAasi CUCTOJIMYECKAs CKOPOCTh Ha OOIIEH MOAB3IOIIHON
aprepuu Haxoguiach Ha ypoBHe 180-200 cm/c. YkazaHHOE
00CTOSITENILCTBO SIBUJIOCH TIOKA3aHUEM ISl IPOBEICHUSI a0p-
TO-0M(peMOpaIbHOTO AJUIOMIYHTUPOBAHHUS B 7 CIIydasx.
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[pu aopTo-6npeMoparsbHOM aJUIOMIYHTHPOBAHHN KPOBOTOK
B OpaHIIax BOCCTAaHABIMBAJIM IoouepeiHo. B nepByto ouepensb
BOCCTaHABJIMBAJIM KPOBOTOK B OpaHIlie HEMpoOIeMHON HIKHEN
KOHEUHOCTH. Bo BTOpyio ouepeh — KPOBOTOK B OpaHILe HIK-
Hell KOHEYHOCTH, KOTOpas Momnia ObITh NPUYMHOW pPa3BUTHA
periepdy3HOHHO-PEOKCUTCHAIIMOHHBIX OCJIOKHEeHUH. J{exnumu-
poBaHue OpaHIIM MPOBOAWIOCH B 2-3 mpuema Ha 3-5 c. ¢ UH-
TepBaioM B 15-25 c. Yka3aHHas 1ocieq0BaTeIbHOCTh BOCCTa-
HOBJICHUSI KPOBOTOKa B OpaHIIaX aJulonpoTres3a - MOCTEIEHHOE
HAIPaBJICHHUE KPOBOTOKA B OPAHIIHK ayuIONpoTe3a MpOoOIeMHOM
HIDKHEH KOHEYHOCTH, ITO3BOJIAET CHU3UTL CUITY yzlapl-[oﬁ BOJIHBI
KPOBOTOKA 10 apTEpUAIBHOMY PYCIy.

VY 25 (45,4 %) nauueHToB u3 55, y KOTOPBIX OKKJIIO3UOHHBIH
IPOLIECC a0PTO-TIO/B3O0IIHO-0SAPEHHOTO CErMEHTa COUETAIICS
C MOJIKOJICHHO-TUCTaIbHON OKKITIO3HEH, Ha TPETbU CYTKH MOCiIe
ornepanuu 1npu yjabTpasByKOBOM UCCIICAOBAHNUHN ITUKOBast CUCTO-
mueckast ckopocth (IICC) u unnexe pesucrentnoctu (MP) na
ypoBHe riy6okoii aprepun Oenpa (IAC) mocturanu ypoBHS
23,2-1,5 em/c 1 0,41-0,29 y.o0., cootBeTcTBeHHO, a [ICC u P Ha
YPOBHE THOMOTIEPHUHEATBHOTO CTBOJIA - B Tipeaenax 17,1-3,1 cM/c u
0,39-0,11 y.o., coorBeTcTBeHHO. [lomyueHHble MoKa3arenu ObUIN
HIDKE, COOTBETCTBEHHO, B 1,9 (p <0,05) u 1,5 (p<0,05) pa3a ra-
KOBBIX, KOTOPBIC ITOJIYHYCHBI B IICPBBLIC CYTKHU ITOCIICONEPALINOH-
HOT0 mnepuoaa, 4To IMPOUCXOAUT B PE3YIbTATE 6HOKVIpOBaHPI5{
OKKJIIO3MOHHBIM IIPOLIECCOM  OEIpO-IIOKOIEHHOIO CErMEHTa
anactomMo30B 'AC ¢ HUCXOAALIECH apTepueit KoyieHa, MOIKOICH-
HOI apTepun 1 apTepUsIMU TOJICHH. YKa3aHHbIE 00CTOSTEIbCTBA
SIBJISIIOTCSI TTOKa3aHUEM K IMPOBEACHUIO OeApOo-IUCTaIbHON pe-
KOHCTPYKLHH, YTO OCYLICCTBJICHO Y 25 IMAlIMEHTOB Ha TPETbU
CYTKH IOCJI€ IPOBE/ICHMSI BOCCTAHOBHTEIILHOW OIlEpaluy Ha
A0PTO-II0/IB3I0IIHO-0EIPEHHOM 30HE.

OTcpoyeHHas PeBACKYISIpU3ALUsT  OSAPEHHO-IUCTAIBHOTO
apTepUalIbHOTO pyciia UMEET IOJIOKUTEIbHBIH XapakTep: Kpo-
M€ BOCCTaHOBJICHHS IIOJHOLCHHOTO KPOBOCHAOKEHUS JHC-
TaJIbHBIX OT/CJIOB HIDKHEH KOHEYHOCTH, IPEeAOTBpaAllaCT BHE-
3aMHBIA KHUCIOPOJHBIA ynap neprdepuitHoro aprepuaibHOro
pycia. [IpociexeHo cocTosHHE MUKPOLUPKY/ISTOPHOIO pycia
y MalMEeHTOB Tpex rpynit: B | rpymnmne (n=26) ¢ 0AHOMOMEHTHBIM
aopTo-6upemMopanbHBIM aiomyHTupoBanueM (n=19) u oxgHo-
CTOPOHHUM QOPTO-TIOJB3IOLIHO-0SJPEHHBIM AJIONIIYHTYPOBa-
HHUEeM (n=7) NpH OTCYTCTBUU OCAPEHHO-AUCTAILHOIO OJIOKA; BO
II rpynme (n=13) - Tonbko ¢ aopTo-OrdeMOopaIbHBIM aJTOLIYH-
tupoBanueM (ABAIL) npu 6enpo-aucranbHoil okkito3uy; B 111
rpynmne (n=25) - ¢ aopro-OudeMopabHBIM AJUIOLTYHTHPOBA-
HHEM M OTCPOYCHHOW OCIPEHHO-IUCTATBHON PEKOHCTPYKIIUCH
apTepUalIbHOTO pyciia HIKHEH KOHEYHOCTH.

AHanm3 pe3ysabTaToB HMCCICIOBAHHS COCTOSHHS MUKPOLUP-
KYJISTOPHOTO pycia ciycTsd 48-72 4 mocie peBacKylspu3aliuu
HIDKHHX KOHEYHOCTEH Yy NalUMEHTOB TPEX I'PYIIT BBIABUII CYy-
IIECTBEHHOE YIyYIICHUE ero (yHKIHOHAILHOIO COCTOSIHUS B
CPaBHEHUU C JIOOIEPALMOHHBIM IepHonoM (Ttadbmuua). Cieny-
€T OTMETHUTh Pa3HHIy B YPOBHE (DYHKIIMOHAIBHOTO COCTOSHHUS
MHKPOLIUPKYISITOPHOTO Pycia Mocje MPUMEHEHHUs! Pa3IndHOro
o0beMa peBacKyJIApU3aLUK apTepHaIbHOTO pycia HIKHEH Ko-
He4YHOCTH. [IpH BBINOIHEHUH OTCPOYCHHOM OeJPEHHO-THCTAITb-
HOH ayTOBEHO3HOM peBaCKyIApU3aLUH, CITyCTs 72 4. OCIIe MPo-
BEJICHUSI a0PTO-IOIB3/IOLIHO-0SIPEHHOTO AJUIOLIYHTHPOBAHUS,
YCTaHOBJICHBI JIy4IlINe MOKa3aTean (yHKIHOHAILHOIO COCTOS-
HMS MUKPOLIUPKYJISITOPHOro pycia. B yka3aHHol rpymmne naunu-
eHTOB ypoBeHb nepdysun tkaneii (I1T), koHuenTpauus s3puTpo-
utoB (K3), ckopoctu xanumisipHoro kposoroka (CKK) Obin
Boiie B 1,5 (p<0,05), 1,4 (p<0,05) u 1,2 pasza, cCOOTBETCTBEH-
HO, [TO0Ka3aTesiel JOONepalMOHHOrO MEePUOo/a, YTO IMPOUCXOIH-
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Tabauya. Cocmosinue MUKpOYUpKYISIMOPHO2O PYCAd U MKAHEBOU OKCULeHAYUU
Y NAYUEHMos ¢ pUCKOM pa3eumusi penep@y3uoHHO-peoKCULeHAYUOHHBIX OCTONCHEHULL

Aopro-0udemopaibnoe Aopro-0udemopaibnoe Aopro-0udemopaibnoe
AJUIONIYHTHPOBAHHE AJLUIOLIYHTHPOBaHHE B AJUIOLIYHTHPOBaHMeE,
Ioxa3zarenn o onepauun B YCJI0BUSIX OTCYTBUS YCJI0OBHAX OKKJIIO3UU OTCTPOYECHHAS
OKKJII03MH OeipEeHHO- 0e/IpeHHO-TI0IKO0JICHHOT O 0epeHHo-1UCTATbHAS
NOJKO0JICHHOI0 CerMeHTa cerMeHTa peBacKyJIsipu3anust
IIT, TIE 24,32+4 25 28,71+4,65 34,76+4,49* 38,48+4,45*
KD, yc.en. 18,86+5,31 22,6145,72 23,34+5,44 26,63+5,74
CKK, cm/c 1,20+ 0,07 1,23+0,07 1,36+0,09* 1,45+0,13%*
KIIA, MM.pT.CT. 34,41+4,31 32,99+4,31 30,27+4,41 29,69+4,51
NCMP 1,51+0,09 1,42+0,09 1,32+0,07* 1,294+0,10%*
Tc pO2, MM.pT.CT. 2,75+0,19 3,58+0,19* 4,09+0,23* 5,04+0,27*

npumedanue: * 0ocm06epHa;z pasnuya Meofct)y noxkasamenAimu
00 onepayuu u nokasameisimu nocie pesacKyiApusayudl HUMICHUX Koneunocmel

JIO 3a CYET CHIDKCHHS KOXKHOTO Iep(y3HOHHOrO JaBJICHHS
(KITI), uHmekca COMPOTHUBICHUS MHUKPOLHUPKYIITOPHOTO
pycia (MCMP), B KOHEYHOM pe3ysIbTaTe CIOCOOCTBYIONIETO
JIOCTIDKEHHIO0 TKaHeBoM okxcureHanuu (Tc pO2) Ha ypoBHE
5,04+0,37 mm.

Y IMalUEHTOB, KOTOPBIM BBIIIOJHEHO TOJBKO ao0pPTO-I10A-
B3/IOLIHOE-0CIPEHHOE  AJIOIIYHTHPOBAHHUE IIPU OTCYTCTBUH
0e1pO-TIO/IKOJICHHOTO OJI0KA, TKAHEeBasi OKCUI€HALHsI IOCTHTalIa
ypoBHs (3,58+0,19) mm. [TonydeHHBIH ypOBEHb TKAHEBOH OKCH-
reHanuu 0611 B 1,3 (p<0,05) pasa Bblliie mokasaresist 100mepanu-
OHHOTO nepuoza u Huwxe B 1,4 (p<0,05) pa3a ypoBHs TKaHEBOH
OKCHI'€HAIIMM Y MAIMEHTOB ¢ OTCPOYCHHOM OEIpO-IUCTAIbHOM
AayTOBEHO3HOH peBaCKyJIspU3aLuei.

AHajIM3 pe3ysbTaToB PEBACKY/SIPH3ALMHA COYCTAHHOW OK-
KIIIO3UH  IKCTPaKpaHUAIbHBIX apTEPUil M A0PTO-IOJB3IOLI-
HO-OEAPEHHOr0 pycia B YCIOBHSIX DPUCKAa Pa3BUTHSI perep-
(y3MOHHO-PEOKCUTCHALIMOHHOTO ~ CHHIpPOMAa  II0Ka3al, 4YTO
nato(hU3UOIOTHYCCKHA 000CHOBAHHAS MIPEIOTICPAIIMOHHAS TTO/T-
rOTOBKA, BKJIFOYAIOIAsi CPEACTBA U METO/bI, CIIOCOOCTBYIOLIHE
JIUKBUIAIMYA Ba30KOHCTPUKIIUH, CHIDKCHUIO HEHTPOGUIBHON
AKTHBHOCTU U YPOBHSI CHCTEMHOIO BOCHAJIHMTEIBHOIO OTBETA,
IMOBBIIICHUIO CONPOTUBIACMOCTH JSHAOTEIUA, HOPMaJIU3allun
MHKPOCOCYIUCTON MPOHUIIAEMOCTH, ITOBBIIICHUIO AKTUBHOCTH
IPOOKCUAAHTHO-aHTUOKCUAAHTHOI'O PAaBHOBECHsA, YCUIICHUIO
AQHTUHMILIEMHYIECKOTO d(p{eKTa JICUeHHUs, YTO MO3BOJIMIIO H3-
OexaTh pa3BUTHE YIIyOJIICHUSI MILIEMUH HIDKHEH KOHEYHOCTH,
BBIPAKCHHON TOYEYHOW HEAOCTATOYHOCTH U APYI'MX TI'PO3HBIX
penepdy3HOHHBIX OCIOKHEHHU.

Ilpn accoumupoBaHHOM OKKJIFO3MOHHO-CTEHOTHYECKOM IO~
paXKEHHH KCTPAKpPaHHAIBHBIX apTePUH U aOpPTO-TIOB3IOIIHO-
0eZPEeHHOr0 CerMeHTa B YCIOBHSX PUCKA pa3BUTHs perepdy3u-
OHHO-PEOKCUT'CHALITUOHHBIX OCJ'[O)KHeHl/Iﬁ BOCCTAaHOBUTCIIbHBIC
OIICpaTUBHBIC BMEIIATE/ILCTBA OCYLICCTBIIAJIMCE OJHOMOMECHT-
HO: MEePBBIil ATAll — PEeBACKYISIPU3ALIUS ICTPAKPAHHAIBHUX ap-
Tepui, BTOPOi — onepaTMBHOE BMEILATENbCTBO HAa A0PTO-IOA-
B3/IOLIHO-OeipeHHOM cocyaucTtoM pyciie. [Ipu mpoBenenun
ONEPaTHBHOIO BMEIIATEIbCTBA HA  AOPTO-IO/B3/IOLIHO-Oe-
JAPCHHOM CEIMECHTC BBIIIOJIHAIA BCE MAHUITYJIALWU, CHHXKAKO-
IME CUIIy YIapHOW BOJIHBI Ha MepudepruuecKoe aprepraibHOe
PYCIIO; PEeBACKYJSIPH3ALMIO  A0PTO-IO/B3IOLIHO-0SIPEHHOTO
CerMEHTa OCYILECTBIISUIM TOJIBKO IMYTEM aOpTO-TOAB3/OIIHO-
OrdeMopanbHOro aJIOIIYHTHPOBAHKS, NPH HEIOCTATOUHON
(bYHKIIOHATBHOM CITIOCOOHOCTH TITyOOKO# apTepuun Oeapa mpo-
BOJIMJIH OTCPOYCHOE OeIPEHHO-TUCTAIHOE ay TOBEHO3HOE IIIYH-
THUPOBAHUE.
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AHanu3 TeueHus! epHONEPALIHOHHOTO MEPHO/A Y HALIEHTOB
BeisiBIT 16 (18,6%) ciydaeB penepdy3nOHHOTO CHHIPOMA, U3
HUX 8 - Y OOJILHBIX, KOTOPBIM OBLIT BOCCTAHOBJIEH KPOBOTOK IO
apTepuaIbHOMY PYCILy CKOMIIPOMETHPOBAHHOM HMD)KHEH KOHEu-
HOCTH, T.€. A0PTO-I10/IB3/10IIHO-0eIPEHHOE aJIOLUIYHTHPOBAHUE
MPOBEJICHO NPU OTCYTCTBHHU OKJIF03MOHHO-CTEHOTHYECKOTO OJI10-
Ka 0eZpEeHHO-ANCTAIBLHOIO apTEPUAIBHOTO PyCIa.

HauGonee wacto BbIABICHBI OCIOXKHEHHMsS B BHJE Hapylle-
HUSI pUTMa U IPOBOAUMOCTH cepAedHoi Mbimiel — 8 (50,0%)
ciydaeB. OIHUM M3 TIPOSIBJICHUH perepdy3MOHHOTO CHHIPOMA
SIBIISICTCSl MOpakeHHe Iodek. [lepexopsinas moyedHast Heso-
crato4HoCTh (KkpearuHur> 0,13 MMOIB/II) AMArHOCTHPOBaHA Y
6 (37,5%) naumentoB. Y 2 (23,3%) nauueHTOB B paHHEM JI0-
OIePALIMOHHOM IEPHOJIe TUArHOCTHPOBAH MHTEPCTULMATBHBIH
OTEK JIETKUX, KOTOPBIH TpeOOoBaj MPOBEICHUS MHTCHCHBHBIX
MEPOINPUATHH.

BoiBoabl. CucreMHasi KOMIUICKCHAST TIPOMUITAKTHKA U JieUe-
HHE TAIUEHTOB C PUCKOM Pa3BUTHUSI penepy3HOHHO-PEOKCUTE-
HALMOHHOTO CHHJPOMA, OJHOBPEMEHHbIE BOCCTAHOBHUTEIIBHBIC
OlepaTHBHBIC BMEUIATEIbCTBA HA JKCTPAKPaHHAIBHBIX apTe-
pHSIX U a0pTO-TIOJB3IOIIHO-OSIPEHHOI 30HE, MPOBEACHUE HH-
TpaoIepaOHHBIX MEPOIIPUSITHI 10 CHH)KSHUIO CHJIBI yIapHOM
BOJIHBI KPOBSIHOTO IIOTOKa B HepudepuIeckoe apTepuaibHOe
PYCJIO, OCYILIECTBICHUE STAalHOW pPEBacKyJApU3aLUU a0pTO-
MOJIB3/I0LIHO-0eIPEHHO-TTOJIKOIIEHHOTO  apTePHUAJIHOTO pycia:
BBIMOJHCHUE  a0PTO-MOJB3I0NIHOT0-0M()EMOPaIbHOTO Ao~
LIyHTYpPOBaHUS; BTOPBIM 3TAIoM, cIrycTs 48-72 4, OTcpoueHHOE
0eapo-AUCTaIbHOE AyTOBEHO3HOE LIYHTUPOBAHUE IO3BOJSIOT
n30exarh pa3BUTHE yITyONeHUs UIIEMUH HI)KHEH KOHEYHOCTH,
BBIPOKCHHOW MOYCYHOM HEJOCTATOYHOCTHU U TPO3HBIC perepdy-
3MOHHBIC OCIIOKHEHHSI.
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SUMMARY

REVASCULARIZATION OF COMBINED OCCLUSION
OF EXTRACRANIAL ARTERIES AND AORTO-ILEUM-
FEMORAL ARTERIAL ROUTE IN CONDITIONS OF
RISK OF DEVELOPMENT OF REPERFUSION-REOXY-
GENATION SYNDROME

Kolotylo A., 'IftodiyA., *Venher I., 2Kostiv S.,
*Herasymiuk N.

ISHEE “Bukovinian State Medical University”, Chernivtsi;
’SHEE “Ternopil I. Horbachevskyi State Medical University of
Ministry of Healthcare of Ukraine”, Ukraine

Objective - to increase the safety of revascularization in com-
bined atherosclerotic occlusion of extracranial arteries, terminal
aorta and the main arteries of the lower extremities in conditions
of risk of reperfusion-reoxygenation syndrome.

87 patients with associated lesion of extracranial arteries and
aorto-ileum-femoral segment were examined and treated surgi-
cally.

In 64 patients various variants of atherosclerotic occlusion
of the aorto-femoral segment were diagnosed, in 44 of which a
stenotic occlusal process of the femur-popliteal segment was es-
tablished. In 31 (35.6%) patients, the occlusive-stenotic process
of extracranial arteries was diagnosed.

In order to prevent and treat patients with a risk of develop-
ing reperfusion-reoxygenation syndrome, preoperative prepara-
tion consisted of: elimination of vasoconstriction, reduction of
neutrophil activity and level of systemic inflammatory response,
increase of endothelium resistance, normalization of microvas-
cular permeability, increase in pro-oxidant-antioxidant equilib-
rium activity.

In 25 patients, one-stage surgery was performed on the ex-
tracranial arteries and the aorta-ileum-femoral segment. At the
first stage carotid endarterectomy was performed. At the second
stage — the revascularization of the aorta-ileum-femoral zone.

All patients underwent aorto-bifemoral (64 observations) and
one-sided ileo-femoral (16 cases) alloscout. On the third day af-
ter the aortic / ileum-femoral reconstruction surgery 25 patients
underwent a hip-distal reconstruction.

Systemic complex prophylaxis and terminal treatment of pa-

© GMN

tients at risk of developing reperfusion-reoxygenation syndrome
can prevent the development of deepening of ischemia of the
lower extremity, renal failure and other severe reperfusion com-
plications.

Keywords: Obliterating atherosclerosis, arterial reconstruc-
tion, reperfusion-reoxygenation complications.

PE3IOME

PEBACKYJISIPU3ALIUSI COYETAHHOM OKKJIIO3UU
3KCTPAKPAHUAJIBHBIX APTEPHIA U AOPTO-TO/I-
B3JOIIHO-BEAPEHHOI'O APTEPUAJIBHOI'O PYC-
JIA B YCJIOBUSIX PUCKA PA3BUTUS PEIEP®Y3U-
OHHO-PEOKCUT'EHAIIUOHHOI'O CUHIPOMA

"Kosiotuiio A.B., 'Mproamii A.T., 2Benrep UK.,
2Koctus C.41., Tepacsimiok H.W.

Tocyoapcmeennoe evicuee yuebnoe 3asedenue Yrpaunol «by-
KOBUHCKUIL 20CYOapPCMBEHHbII MEeOUYUHCKULL  VHUBEPCUMEm»,
Yepnosynl, *Tocyoapcmeennoe evicutee yuebnoe 3asedenue
«Teprononvckuil 20Cy0apcmeeHHblil. MEOUYUHCKULL YHUBEPCU-
mem um. UA. Topbauesckoco M3 YVipaunwiy, Ykpauna

Lenbio Mccaen0BaHMs IBUJIOCH IOBBICUTH 0€30aCHOCTH pe-
BACKyJISIpU3allUU IIPU COYETAHHOH aTepoCKIEPOTHYECKOH OK-
KJIIO3UH SKCTPAKPAHUAIIBHBIX apTepHid, TEPMUHAJIBHOTO OTAENA
A0PThI U MaruCTpPajbHBIX apTepHi HIKHUX KOHEUHOCTEH B yc-
JIOBHSIX PUCKA Pa3BUTHs periepdy3nOHHO-PEOKCUTCHALHOHHOTO
CHHPOMA.

OO0cie10BaHUI0 U XUPYPrUUECKOMY JICYCHHIO IOIBEPTHYTO
87 mauneHToB C aCCOLIMUPOBAHHBIM OPAKEHUEM 3KCTPAKPAHU-
QIBHBIX apTePHUil U a0PTO-TTO/B30IIHO-0SAPSHHOTO CErMEeHTA.

VY 64 nmanueHTOB JHAarHOCTHPOBAHBI Pa3MuYHblC BapuaH-
Thl aTEPOCKJIEPOTHYECKON OKKIIO3UM a0pTO-OEIPEHHOIO
CerMeHra, y 44 ycTaHOBJIEH CTEHOTHYECKH-OKKJIIO3UOHHBIH
npoiecc 6eapo-moaKoIeHHOTo cermenTa, y 31 (35,6%) - OKk-
KJIIO3UOHHO-CTCHOTHYECKUI IPOIECcC HKCTPaKpaHHaIbHBIX
apTepuil.

C nenpio MpoQUIAKTHKA U JICUCHUS MAIUCHTOB C PHCKOM
pa3BuTHsi  penepdy3nOHHO-PEOKCUTCHALIMOHHOTO  CHHIIpOMa
Ipe/IoNepaloHHas MOIr0TOBKA COCTOsIa U3 JIMKBUIALMH Ba-
30KOHCTPHUKLUH, CHIKCHUsS HEHTPO(WIBHOW aKTHBHOCTH H
YPOBHA CUCTEMHOI'O BOCHAJIUTECIIBHOIO OTBETA, IMOBLIICHUSA
CONPOTUBJIIEMOCTH DHAOTE/IMA, HOPMAJIM3alluhl MHUKPOCOCYIH-
cToi IPOHUIAEMOCTH, NOBBIILIECHUS aKTUBHOCTU IMPOOKCHUIAHT-
HO-aHTHOKCHIAHTHOTO PaBHOBECHSI.

VY 25 naumeHToB NPOBEACHO OAHOMOMEHTHOE XUpyprude-
CKO€ BMEIIATEIbCTBO Ha IKCTPAKPAHUAIIBHBIX apTePHsIX U aop-
TO-IIO/IB3J0IIHO-0eipeHHOM cermeHTe. Ha mepBoM stame ocy-
IIECTBIISUIN KapOTHAHYIO dHIapTepIkTomuio. Ha Bropom srarme
— PEeBACKYJISIPU3ALIAIO0 A0PTO-TIO/IB3I0IIHO-0CIPEHHOM 30HbI.

Bcewm naruentam nposenu aopto-oupemopainbHoe (n=64) u
OZIHOCTOPOHHEE MOAB3/IOIIHO-0EIPEHHOE aAJUIOLIYHTHPOBAHHE
(n=16). YV 25 nauueHToB Ha TPEThU CYTKU IOCJIE INPOBEACHUS
BOCCTaHOBUTEJIBHOI ONEpalli Ha a0pTO-I10JB310IIHO-0eIpeH-
HOH 30HE BBIITOIHWIN O€ApO-TUCTAIbHYIO PEKOHCTPYKLHIO.

CucremHast KOMIUIEKCHast IPO(UIAKTUKA U ATAITHOE JICUCHUE
MAIMEHTOB C PUCKOM Pa3BUTHS periepdy3nOHHO-PEOKCHTICHAL-
OHHOI'0 CUHApOMA ITO3BOJIAIOT MPEAOTBPATUTE PAa3BUTHUE YINIY-
OJIeHUS UIIEMUM HIDKHEH KOHEYHOCTH, IOYEYHON HEAOCTaTOu-
HOCTH U JIPYTHX IPO3HBIX periep(y3MOHHBIX OCI0KHEHHUIH.
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THE SERUM LEVELS OF ANTI-MULLERIAN HORMONE BEFORE
AND AFTER ENUCLEATION OF THE ENDOMETRIOID CYST

Grigalashvili N.

Amtel Hospital, Thilisi; New Hospitals, Tbilisi, Georgia

The current study aims at the extension of the research data
on the influence of endometroid cyst enucleation on the ovarian
reserve in women, suffering infertility.

About 10-15% of couples experience difficulties to conceive
or to conceive the number of children they want [8]. Ovarian
endometrioma - a benign, estrogen-dependent cyst [3] is among
the leading causes of women infertility. Ovarian endometrioma
affects about 44% of women in the fertile age, diagnosed as hav-
ing endometriosis. Endometrioma mainly characterizes the case
of the severe endometriosis [1,5,8,12,23].

In 90% of clinical cases endometrioma appears as a cyst, con-
taining thick, old blood that appears as a brown fluid. Endome-
troid cyst contains cellular damage mediating enzymes, inflam-
matory substances, reactive oxygen and iron. In contrast to other
benign cysts, endometrioma causes serious oxidative stress in
the healthy ovarian cortex and inhibits the angiogenesis in the
ovary. As a result, oogenesis is deeply affected and women with
ovarian endometrioma suffer from infertility. Endometrioma has
negative influence on the development of oocytes and fertiliza-
tion as well as on the outcome of the pregnancy, mainly due to
implantation problems [15,26].
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The pathogenesis of ovarian endometrioma is ascribed to the in-
vagination of ovarian cortex secondary to bleeding of a superficial
implant; invagination of ovarian cortex secondary to metaplasia of
the epithelial tissue in cortical inclusion cysts; and endometriotic
transformation of functional cysts [8]. On the one hand, leading
symptoms of endometrioma such as infertility, pain and the risk of
transformation of the benign endometroid cyst into the malignant
tissue [11] severely affects the quality of life of endometrioma suf-
ferers. On the other hand, the treatment of endometrioma is prob-
lematic, because it is still questionable which methodological ap-
proach is most beneficial for the patient.

Laparoscopic surgical intervention is considered a Golden
Standard in the treatment of endometrioma. However, some
authors express concern about the negative influence of laparo-
scopic surgery on the fertility of patients. In particular, authors
report on the reduction of the ovarian reserve after laparoscopic
surgery. Ovarian reserve is defined as a number of oocyte-pro-
ducing follicles in the ovary. Reduction of the oocyte-producing
follicles directly affects the fertility of surgical patients [19].

Assessment of the level of the serum anti-Mullerian hormone
[AMH] is an effective method for the evaluation of the ovar-
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ian reserve in the healthy women, as well as in endometrioma
sufferers undergoing surgical intervention for the treatment of
infertility. AMH is the transforming growth factor of the § fam-
ily. It is produced by the granulose cells of the ovarian antral
follicles and the reduction of the ovarian follicular tissue alters
the level of this hormone in the serum [17]. AMH amount in the
serum is not altered by the menstrual cycle and, at the same time,
it is not affected by oral contraception and gonadotropin agonists
[24]. The level of the serum AMH may be measured before and
after laparoscopic surgery on the ovary to learn if surgical inter-
vention reduces the ovarian reserve.

Some studies report on the decrease in the serum level of
AMH after laparoscopyc ovarian surgery as compared to the pre-
operative level [2,4,7,9,1417,18,20], while in other studies the de-
crease in the serum level of the AMH is found in the first weeks
or months after surgical intervention, while after some period, the
amount of the AMH starts to increase and may rise up to the pre-
operative level [4,27,28]. At the same time, there are some limita-
tions of using the serum AMH level as an indicator of the ovarian
reserve in surgical patients. On the one hand, The serum AMH level
declines naturally with the age and the average rate of the loss of
AMH per year is 1.09 at the age of 30, and 3.06 at the age of 40
[21]. On the other hand, patients in the laparotomy studies differ
markedly in age. For example the age range of laparotomy patients
in the recent studies was 18-38 years [17] and 20-35 [18] and 20
to 42 in the other two studies [22,27]. However, authors did not
discuss this difference as a study variable with respect to the natural
decline in the serum AMH level. Therefore, natural age-related de-
cline in the serum AMH level may alter the results obtained in the
laparotomy patients.

Evidently, there is a controversy concerning the changes in the
serum level of AMH after ovarian surgery is still questionable and
therefore, Further study of this issue with respect to the manage-
ment of the fertility of endometrioma sufferers is very important.

Material and methods. The total of 21 women were engaged
in the study. Patients were admitted to the Amtel Hospital in

2015-2017. All study participants signed the informed consent
and the Ethical Committee of the Amtel Hospital approved the
methodological approach used in the current study. The symp-
toms at the moment of admission were such as the pain in the
pelvic cavity, pain during sexual contact and primary infertility.
Patients had normal menstrual cycle. Al patients used analgesics for
the pain relief, however they never referred to the specialist before
the admission to our hospital. Differential diagnosis was put on the
bases of clinical symptomatology as well as transvaginal ultrasound
and laparoscopy. Patients were diagnosed as having endometrioma
with unilateral location of the endometroid cyst in the left ovary
(14 patients) and in the right ovary (7 patients). the cyst size was
3-4 cm. All patients underwent surgical laparoscopic enucleation
of the endometroid cyst. Morphological analysis of the surgically
removed tissue confirmed the diagnosis of endometriosis. Hemo-
stasis after the enucleation was achieved by bipolar coagulation,
using electric power of 40 W.

The serum AMH level was measured on the day before the
surgical intervention. All patients were followed up postopera-
tively during one year. The serum AMH level was measured one
month after laparoscopic intervention. Venous blood samples
were obtained from the study group. Serum AMH levels were
measured by The Mini-VIDAS Fertility panel, that includes
automated hormone tests for the quantitative measurement of
hormones, related to the reproductive system and anti-Miillerian
hormone among them. SPSS software version 20 for windows
was used for data statistical analyses. The serum AMH levels
were compared between each sampling point (preoperatively
and 1 month postoperatively) using paired samples T-test. The
spontaneous pregnancy rate throughout the one year of the fol-
low-up was calculated as well.

Results and their discussion. Preoperative range of the se-
rum AMH level was 2.0-5.6 ng/ml. After the enucleation of the
endometroid cyst the range of the serum AMH level was 2.2-5.6
ng/ml. (Table 2). Increase in the postoperative level of the serum
AMH was found in 10 patients out of the 21 (47.6%). In 4 pa-

Table 1. The distribution of the patients by their age

The age [yrs./months] at the moment of surgical intervention 32 32/3 32/4
The number of the patients 5 15 1
Mean age yrs./months 32/3.2
Table 2. The serum AMH level (ng/ml) before and after enucleation of the endometroid cyst
Before operation After operation
Lower quartile 2.65 2.9
Median 4.0 4.0
Upper quartile 43 43
The results of the data statistical analysis are represented in the Table 3.
Table 3. T-Test results
Paired Sample Statistics
Mean N Std. Dev. Std. error Paired sample correlation |  Sign.
Pair 1 A 2.7143 21 2.45240 53515
.533 0.13
B 3.1905 21 2.33707 .50999
Paired Samples Test with 95% confidence interval of the difference
Mean Std.Dev. St. error lower upper t df Sig. 2-tailed
mean
Pairl | A&B -47619 2.31558 .50530 -1.53023 57785 -942 20 357
© GMN 29
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Table 4. The rate of pregnancy in one year after surgical intervention

1 2 3 4 5 6 7 8 9 10

11

12 [ 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21

- - - - + - - + + +

- + - - - + - - + +

note: Upper line-patients, lower line- incidence of pregnancy, marked as +

tients (19%) the serum level of the AMH was found decreased.
The mean value of the serum level of AMH before and after
surgical intervention was 3.65 and 3.75 respectively. The differ-
ence between the mean values was 0.10. No change in the AMH
postoperative level was found in 7 patients (33.4%). Table 4
demonstrates the rate of pregnancy in patients under observation

The pregnancy was registered in 8 patients (38.10%) out of
the total of 21. Among them, patients 5, 9, 13 and 20 as they are
numbered in the Tables 2,3 and Chart 1, displayed the increase
in the postoperative serum level of the AMH, no postoperative
change was found in the patients 8, 10 and 20 and, there was
postoperative decline in the serum AMH level in patient 17.

Statistical analysis does not confirm significant change in the
serum level of the AMH after laparoscopic enucleation of the en-
dometrial cyst. In contrary to some reports [2,4,7,9,14,17,18,20],
we do not confirm the decline of the AMH level after one month
of the cystectomy. In the current study, the age range was 32 —
32.4 yrs., while in other studies the difference in the age of study
participants is 15 yrs. [18] and even more [17,21,27]. Taking
into account the natural decline of the AMH with age [21] we
suggest that the controversy between the results of the current
and other reports is related to the difference in the age of pa-
tients, recruited in these studies.

The data obtained do not confirm the increase in the value
of AMH as well. At the same time, the data obtained confirm
the suggestion, that ovarian cystectomy promotes spontaneous
pregnancy. The rate of spontaneous pregnancy is reported to
vary from 16 to 67% [13,15,16]. Since the patients in the cur-
rent study addressed clinic for the reason of infertility, the 38.10
% incidence of the postoperative spontaneous pregnancy should
be ascribed to the positive influence of ovarian cystectomy on
patients’ fertility. Presumably, ovarian reserve increases after
enucleation of the endometroid cyst and this process takes time
longer than one month.

We fully realize, that the use of different methods, such as
DSL and Immunotech-Beckman, for the assessment of the se-
rum AMH level, lead to the different quantitative results with
respect to the amount of AMH detected in the serum. However,
during the interpretation of the data obtained, we rely on the
comparison of pre-operative and postoperative measurements
and we hope, that it reflects the effect of surgical intervention on
the ovarian reserve.

Conclusion. In sum, the data obtained speak in favor of the
suggestion, that ovarian cystectomy does not cause the reduction
of ovarian reserve and in contrary, promotes the physiological
process of oogenesis.
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SUMMARY

THE SERUM LEVELS OF ANTI-MULLERIAN HOR-
MONE BEFORE AND AFTER ENUCLEATION OF THE
ENDOMETRIOID CYST

Grigalashvili N.
Amtel Hospital, Thilisi; New Hospitals, Thilisi, Georgia

There is a controvercy in the scientific literature concerning
the benefits of the enucleation of the endometroid cysts with re-
spect to the treatment of infertility in ednometrioma sufferers.
Some authors claim, that the laparoscopic surgical intervention
leads to the reduction of the ovarian reserve. In particular, au-
thors report on the decrease in the level of the serum anti-Miil-
lerian hormone (AMH) after surgical intervention. Some other
authors, however, did not find the long-lasting change in AMH
after the surgical intervention. There are some study limitations
such as an age hetrogeneity of patients under observation. To
extent the data in this direction, we measured the level of the
serum AMH before laparoscopic enucleation of the endometroid
cyst and one month after the surgical intervention in the group
of 21 patients with ovarian endometroid cyst, aged 32 — 32.4
yrs. The rate of pregnancy was calculated during the 1 year of
the postoperative follow-up. Increase in the postoperative level
of the serum AMH was found in 10 (47.6%) patients out of the
21. In 4 (19%) patients the serum level of the AMH was found
decreased. No change in the serum AMH level was found in 7
patients (33.4%). Data statistical analysis did not confirm the
significance of the change in the postoperative level of the serum
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AML. The rate of pregnancy during the one year of postopera-
tive follow up was 8 (38.10%). We suggest that laparoscopic en-
dometroid cystectomy does not cause the reduction of the ovar-
ian reserve and promotes the physiological process of oogenesis.

Keywords: anti-Miillerian hormone, laparoscopy, endome-
trioma, enucleation.

PE3IOME

YPOBEHb CBIBOPOTOYHOI'O AHTUMIOJVIEPOBA
I'OPMOHA J10 U IIOCJIE DHYKJIEAIIUU 2HJIOME-
TPOUJTHOM KAUCThI

I'puranamsuiau H.3.
Tocnumane Ammen, Tounucu, Horo T'ocnumans, Tounucu, I py3us

B HayuHOll nuTepaType HET €AMHOrO MHEHHS IO IOBOXLY
2 PEKTUBHOCTH JaNapoOCKOIMNYECKONH DHYKICAMH dHJOMe-
TPOUIHOW KHCTHI B JICYCHUU OCCIUIOMHOCTU OOJIBHBIX DHIOME-
TPUOMOM SIMYHUKOB. PsiJi aBTOPOB yKa3bIBaeT HA yMEHbILICHUE
YPOBHSI CBIBOPOTOUHOIO aHTHMIOJIEpoBa ropmona (AMI') no-
Clle XUPYpPrudeckoro BMerareaberBa. OnHaKoO B IPyTUX Hccie-
JIOBAaHMUAX JOJITOCPOYHOrO yMeHbLIeHUs ypoBHS AMI' He BbI-
siBiieHo. HemocrarkoM yka3aHHBIX pa0oT SIBISIETCS BO3pAcTHAs
IeTepOreHHOCTh YYaCTHUKOB HccienoBaHus. C Lenblo MOoMnoj-
HEHHsI HAYYHBIX JAHHBIX B TOM HAIpaBlIeHUH y 21 HalueHTKn
C DHJIOMETPOIIHON KHUCTOM, B Bo3pacte 32-32,4 rona, usmMepsi-
JIM ypoBeHb chbiBopoTouHOro AMI 3a jeHb 10 JianapocKoIu-
YEeCKOW PHYKJICAIMU 3HIOMETPOMIHON KHCTBI U CIIYCTSI MECSI]
nocie ormepauud. Yactora OepeMEHHOCTH IOACYUTHIBAIACH
Ha NPOTSHKEHUU OIHOTO rofia Imocje ornepanuu. bepeMeHHOCTD
Ha MPOTSHKEHUM OIHOIO Iojia Mocje ONepaluy HacTynwia y 8
(38,10%) nmanuentok. [locroneparuonnsiii yposenb AMI™ oxa-
3aincs yBenuueH y 10 (47,6%) nanueHTok, cHikeH - y 4 (19%),
He u3MeHEH - y 7 (33,4%). Pa3nuna mexay nooneparnoHHbIM
H [10CJICONEPALMOHHBIM YPOBHAMH AMI Oblia CTaTHCTHYECKH
HenocToBepHO. Ha ocHOBaHMHU JaHHBIX MPOBEIEHHOTO HUCCIIe-
JIOBaHMS CJIEAYET 3aKJIIOUUTb, YTO JIAIIAPOCKOIMYECKast SHyKIIe-
aIys 3HIOMETPOUIHOM KUCTHI HE IPUBOAUT K YMEHBIICHUIO pe-
3epBa SUYHUKOB U CIIOCOOCTBYET (PH3HOJIOTHUSCKOMY MTPOLIECCY
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LOXL1 GENE VARIANTS IN ASSOCIATION WITH EXFOLIATION SYNDROME
IN GEORGIAN POPULATION

12Kobakhidze N., *Tabagari S., 'Chichua G.

!Chichua Medical Center Mzera, LLC, Thilisi; *David Tvildiani Medical University, Thilisi, Georgia

Exfoliation syndrome (XFS) is an age-related disorder char-
acterized by excessive production and progressive accumulation
of extracellular fibrillar material in different structures of the
eye. XFS is the most common identifiable cause of open-an-
gle glaucoma. Sixty to 70 million people are affected by XFS
worldwide [16] Its prevalence is different in different regions of
the world that is probably caused by genetic, racial, ethnic and
environmental factors.

Exfoliation Syndrome is the most common cause of technical
issues and the most severe complications during cataract sur-
gery. Tissue laxity caused by exfoliation material accumulated
on anterior segment structures often leads to zonular dialysis
nucleus/lens particle drop into vitreous cavity, vitreous loss,
ultimately leading to the need of vitreoretinal surgery with al-
ternative methods of intraocular lens (IOL) fixation. This sig-
nificantly worsens surgical outcomes and patient satisfaction as
compared to routine phacoemulsification.

Patients with XFS have twofold increased risk of converting
ocular hypertension to exfoliation glaucoma (XFG) [9]. In con-
trast to primary open angle glaucoma, XFG is characterized by
much more severe clinical course, more fluctuation of IOP, less
response to conservative treatment, faster progression of optic
nerve atrophy and visual field deterioration, more frequent need
of surgical treatment.

Recently, genetic markers of XFS are being actively inves-
tigated. XFS patients are found to have three high-risk SNPs
of LOXL1 gene on chromosome 15: rs2165341, rs1048661
and rs3825942 [4-8,15,17,18]. LOXLI codes for lysil oxidase
which is a member of copper-dependent enzymes, which plays
role in genesis, stabilization and remodeling of elastic fibers
[10]. It catalases deamination of lysil remnants of tropoelastin,
which is the most important reaction in elastogenesis [16,18]. It
is synthesized as a precursor which undergoes glycosilation in
Golgi complex and is secreted to extracellular space, where it is
proteolysed to become an active enzyme [19]. In XFS patients
hyperpoduction, cross-linking and aggregation of elastic fibers
occurs where lysil oxidase plays a major role [16].

Interestingly, LOXL1 gene shows strong pattern of allelic re-
versal. In total, 66 rare variants have been reported in literature.
Some of them confer risk, while others seem to be protective in
different populations. Therefore, we aimed to analyze LOXL1
gene in our population, in which XFS is extremely common.
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Materials and methods. Sclf-reported Georgian subjects
were recruited between 2015 and 2017 at an ophthalmology
tertiary care center. Patients underwent detailed ophthalmic ex-
amination, including Humphrey 24-2 perimetry and optic nerve
head (ONH) evaluation to exclude glaucoma. Subjects with XFS
exhibited deposits of exfoliation material on pupillary margin or
lens capsule upon slit lamp examination. Subjects with glaucoma
had characteristic changes of ONH, including increased vertical
cup-to-disc ratio, retinal nerve fiber layer thinning, neuroretinal
rim notching or hemorrhages. Patients over age 50 with evident
XFS and XFG were included into the study. The control group
comprised patients over age 60 with no evidence of exfoliations
and glaucoma upon clinical examination. Patients having uveitis
and neovascular glaucoma were excluded from the study.

The ethical approval of this study was obtained from David
Tvildiani Medical University Ethics Committee. All study
procedures were adherent to principles stated in Declara-
tion of Helsinki on Biomedical Research Involving Human
Subjects. After signing informed consent, subjects underwent
blood sampling. We collected 5 ml of peripheral blood and
refrigerated in EDTA-coated tubes before use. DNA extrac-
tion was performed using a DNA extraction kit according to
manufacturer’s protocol. We performed principal-component
analysis to assess the degree of genetic stratification and pop-
ulation substructure for all samples. Genetic outliers were
excluded from the study. Genome-Wide Association Study
(GWAS) was performed using [llumina OmniExpress Micro-
array. More than 680 000 SNPs were analyzed for association
to XFS.

Statistical analysis of our case—control association study was
performed using a y2 test (Pearson correction). Relative risk as-
sociation was estimated by calculating odds ratios (OR) along
with 95 % confidence intervals (Cls). p<0.05 was considered
statistically significant.

Results and their discussion. One hundred and thirty-two
patients with XFS were included in our study (Table 1). Seven-
ty-three patients (56%) were female and 59 patients (44%) were
male. Mean age was 73.7+6.4) years. One hundred and fourteen
patients (86%) were diagnosed with XFS only, 18 patients (14%)
had XFG. The control group comprised 195 patients without any
clinical evidence of XFS or XFG. One hundred and twenty-eight
control patients (66%) were female and 67 patients
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Table 1. Demographic characteristics of XFS patients and controls in the Georgian population

Total Male Female
XFS 132 59 (44%) 73 (56%)
XFS only 114 (86%) 49 (43%) 65 (57%)
XFG 18 (14%) 10 (55%) 8 (45%)
Controls 195 67 (34%) 128 (66%)
34% were male. Mean age was 70.8+7.3 years
Table 2. Allele and Genotype Frequencies of four LOXLI variants in XFS and healthy subjects
SNP Controls % (n=195) XFS % (n=132) P value OR (95% CI)
rs2165341
Allele A 84 96 0.0001 5.8 (1.9986-16.9372)
G 67 31 0.0003 0.2 (0.1387-0.3576)
Genotype GA 523 28.7 0.0001 2.8 (0.9229-8.4597)
GG 15.3 3 0.0001 0.09 (0.0313-0.2781)
AA 323 68.3 0.0001 10.7 (3.5957-31.9259)
Total 102/30/63 (GA/GG/AA) | 38/4/90 (GA/GG/AA)
rs4886776
(R141L)
Allele G 97 99 0.18 4.1 (0.4948-34.9510)
A 40 22 0.18 0.2 (0.0286-2.0209)
Genotype GG 63.1 78 0.13 5.02 (0.5952-42.4136)
AG 33.8 21.2 0.4 2.5(0.2928-22.1317)
AA 3.1 0.008 0.017 0.14 (0.0165-1.1782)
Total 123/66/6 (GG/AG/AA) ( GIGO/ZAZGS//A A)
rs8042039
(G153D)
Allele A 26 8 0.18 0.2 (0.0286 to 2.0209)
G 97 99 0.18 4.1 (0.4948-34.9510)
Genotype AG 22.5 8.8 0.8 1.4 (0.1473-12.6261)
AA 3.1 0.9 0.2 0.2 (0.0233 to 1.6544)
GG 74.4 91.7 0.18 4.2 (0.5055-35.9385)
Total 44/6/145 (AG/AA/GG) ( Ag)//iﬁ/z(l} G)
rs3825942
(G153A)
Allele G 84 96 0.002 4.6 (1.7531-12.3146)
A 47 25 0.001 0.4 (0.2300-0.6055)
Genotype GA 31.9 21 0.05 2.7 (0.9514-7.7176)
GG 52.8 75 0.0005 5.8 (2.1719-15.6150)
AA 15.3 4 0.0005 0.17 (0.0640-0.4604)
102/62/30 (GG/GA/AA) | 99/28/5 (GG/GA/AA)

We identified four LOXL1 variants in Georgians: 1s2165241,
rs3825942 (G153A), rs4886776 (R141L) and rs8042039
(G153D). The former is an intronic, whereas the letter three are
exonic variants. To the best of our knowledge, rs4886776 and
rs8042039 have not been reported in the literature in association
with XFS before. The results are shown in Table 2.

Allele frequencies of two widely reported SNPs, 152165241,
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1$3825942 were significantly different when comparing cases
and controls and associated with XFS (p=0.0001 and p=0.002,
respectively) and they did increase disease susceptibility from
approximately 5- to 6-fold. The high-risk allele A of rs2165241
was present in 96% of affected individuals, 70% of them were
homozygous. It increased XFS risk 6-fold (p=0.0001; OR=5.8;
95% CI: 1.9986-16.9372). Heterozygotes had almost 3-fold
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increased risk (p=0.0001; OR= 2.8; 95% CI: 0.9229-8.4597),
whereas, homozygotes had the risk of disease development up to
10 times higher (»=0.0001; OR= 10.7; 95% CI: 3.5957-31.9259)
than normal individuals. Similarly, high-risk allele of rs3825942
was found in 96% of XFS cases. The likelihood of disease de-
velopment rose up to 5 times in affected individuals (p=0.002;
OR= 4.6; 95% CI: 1.7531-12.3146). Heterozygotes had up to
3-fold (p=0.06; OR= 2.7; 95% CI: 0.9514-7.7176) and homo-
zygotes had up to 6-fold (»p=0.06; OR= 5.8; 95% CI: 2.1719-
15.6150) higher risk when compared to individuals who were
not carrying a high-risk allele. Interestingly, high-risk alleles of
both SNPs were observed in 84% in healthy individuals. More
than a third of them were homozygous for rs2165241 and more
than two thirds were homozygous for rs3825942.

For rare SNPs rs4886776 and rs8042039 we did not observe
any statistically significant differences in allele frequencies. Al-
lele Gs were present both in controls and affected individuals in
97 and 99% of cases respectively (p=0.18 for A vs G alleles).
Therefore, we can conclude that these rare variants are not as-
sociated with XFS.

We then tested our results in a subgroup of exfoliation glau-
coma cases. Seventy-two percent of our XFG patients were
homozygous for AA genotype at rs2165241 which conferred
S5-fold increased risk to disease development against individu-
als who did not carry the risk alleles at all (p=0.003; OR= 2.5;
95% CI: 1.7827 to 16.7226). The same is true for GG genotype
at rs3825942 (p=0.002; OR= 2.6; 95% CI: 1.7856 to 16.7278).
Although, when compared with XFS-only patients, we did not ob-
serve any statistically significant differences. Seventy-seven per-
cent of our patients were homozygous for high-risk alleles of both
SNPs, though this combination was not significantly risky either.

The LOXLI gene is so far the best characterized gene pre-
disposing individuals to XFS development. The association of
the LOXL1 SNPs rs3825942 and rs2165241 with XFS has been
widely reported in multiple populations with different ethnicity
and geographic locations. However, there was no information
about Georgian population at all. As reported in literature, de-
pending on the ethnic group of the individual, different alleles
of these SNPs may or may not confer increased risk of XFS or
in other words, may be protective. In terms of 1s3825942 vari-
ant, our results are strikingly different from those, reported by
other authors form Iceland, Italy, Greece, Germany, Japan and
Korea, where either T or C alleles are found to be the high-risk
ones (links) in contrast to our population, having A as a high-risk
SNP. In terms of rs2165241, the results are quite consistent with
the literature with only South Africans reporting A as a high-risk
allele, whereas in most populations, as well as in Georgians, the
high-risk allele is G.

Moreover, we also identified LOXL1 variants which, to the
best of our knowledge, have not been previously reported in the
literature. Although they did not show any association with the
disease in our population.

Interestingly, the frequencies of high-risk alleles are also very
high in healthy individuals. This suggests that other genetic fac-
tors may contribute to disease development rather than LOXL1
variants only. Further studies are therefore necessary to define
exact mechanisms leading to XFS and especially XFG. The lim-
itation of our study was a very small subgroup of XFG patients,
which therefore, could not reflect the whole picture.

Conclusions. We studied genetic markers of XFS in Georgian
population, where the disease is extremely prevalent in general
population. The allelic and genotypic frequencies of widely
known LOXL1 SNPs suggest that allele A of rs2165241 and al-
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lele G of rs3825942 are likely the main risk factors of disease de-
velopment in Georgians. The rare variants possibly play no role in
XFS pathogenesis. Most importantly, factors associated with XFG,
a very severe blinding disease remain to be identified.
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SUMMARY

LOXL1 GENE VARIANTS IN ASSOCIATION WITH EX-
FOLIATION SYNDROME IN GEORGIAN POPULATION

2Kobakhidze N., *Tabagari S., 'Chichua G.

!Chichua Medical Center Mzera, LLC, Tbilisi; °David Tvildiani
Medical University, Thilisi, Georgia

The aim of this study was to identify susceptibility variants of
LOXL1 gene for Exfoliation Syndrome and Exfoliation Glau-
coma by a case-control association study approach in Georgian
population.

Self-reported Georgian subjects were recruited between 2015
and 2017 at a specialized ophthalmic center. Patients under-
went detailed ophthalmic examination to diagnose or exclude
Exfoliation Syndrome (XFS) and Exfoliation Glaucoma (XFG).
Patients underwent peripheral blood sampling. Genome-Wide
Association Study (GWAS) was performed using [llumina Om-
niExpress Microarray.

One hundred and thirty-two XFS patients and 195 healthy
subjects were included into the study. Four LOXL1 variants
were identified: rs2165241, rs3825942 (G153A), rs4886776
(R141L) and rs8042039 (G153D). Allele A of rs2165241 and
allele G of rs3825942 are likely the main risk factors of dis-
ease development in Georgians with p=0.0001; OR= 5.8; 95%
CI: 1.9986-16.9372 and p=0.002; OR=4.6; 95% CI: 1.7531-
12.3146, respectively, both present in 96% of affected patients.
The above-mentioned alleles are also encountered in more than
80% of healthy individuals. Two other SNPs have been de-
scribed for the first time in exfoliation patients, though they ap-
pear to have no effect on the disease development in Georgian
population.

© GMN

Two high-risk alleles of LOXL1 gene have been identified
in Georgian population. As these SNPs are also very prevalent
in healthy subjects, further studies are needed to identify the
genetic mechanisms of exfoliation syndrome and exfoliation
glaucoma.

Keywords: Exfoliation Syndrome, Exfoliation Glaucoma,
LOXLI.
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HNOJIMMOP®U3MbI 'EHA LOXL1 Y 9THUYECKHUX
I'PY3UH C SKCOOJINAINUOHHBIM CUHAPOMOM

12ZKo6axunze H.I., *Tadarapu C.U., 'Yuuya [.A.

IMeouyunckuii yenmp Yuuya “Mzepa”’, Tounucu; *Meduyun-
ckuil ynusepcumem um. [lasuoa Teunouanu, Tounucu, I pyzus

Lenbio McciaenoBaHus SBUIOCH ONpPEACIeHHe MoaIuMopdus-
moB reHa LOXL1, Hecymux BBICOKHI PHCK Pa3BUTHS IKCHOIIH-
AIIMOHHOTO CHHPOMA.

B uccreoBanue BKIIOUSHBI STHUYECKUE TPY3HHBI, KOTOPHIE
HOCJIe eTAIBHOTO O(TaIbMOIOTHYECKOro 00CIeI0BaHHs pac-
Hpe/iesieHbl B TPYMIbl - ¢ U 0€3 HAINYHs KC(OIHALIMOHHOTO
cunapoma. [lociae naun HHGOPMHUPOBAHHOTO COIIACHS Y MAlH-
CHTOB MpOBOAMIN 3abop mepudepuueckoit kposu. Hccmemno-
BaHUE T'eHETHYECKOTr0 MaTepuala MPOU3BOIUIOCH C TIOMOIIBIO
gumoB I[llumina OmniExpress.

B uccrnenosanue BriodeHs! 132 manuenTta ¢ skcgoananu-
OHHBIM CHHJIpPOMOM ¥ 195 310poBBEIX MHAMBHIO0B. OOHapy-
KEHO YEThIpe MOJUMOP(HU3Ma, aCCOIMUPOBAHHBIX C CHHIPO-
mMoM: 152165241, rs3825942 (G153A), rs4886776 (R141L)
u rs8042039 (G153D). Amnens A Bapuanta 152165241 un
amens G BapuanTta 153825942 okasanuch nonumMopdusma-
MH, HECYIIMMHU BBICOKUII PUCK PAa3BUTHS IKC(HOIHMALUOHHOTO
cungpoma (p=0.0001; OR= 5.8; 95% CI: 1.9986-16.9372 u
p=0.002; OR=4.6; 95% CI: 1.7531-12.3146, cooTBeTCTBEH-
HO). OHHU Takke oOHapyskeHbl y Oosee yeM 80% 310pOBBIX
IMaMuCHTOB. I[Ba ﬂpyFI/IX BapuaHTa CBA3aHHbBIMU C CHUHIAPO-
MOM HE OKa3aJiCh.

VY uccnenyeMbix oOHapyXeHO 4eTbipe mHoauMopdusma, ac-
COLIMMPOBAHHBIX C 3KC(HOTHAMOHHBIM CHHIAPOMOM. T.K. 3TH
BapUaHTbI TAKXEC UMEIOTCA Y 6OJ'II)LI_II/IHCTB3. 310POBBIX UHIUBHU-
JIOB, CIEAYET IPEIIONI0KHUTh, YTO IPUUNHOMN Pa3BUTHUS JAHHOTO
COCTOSIHUSL SIBJISIIOTCS O0JIee CIIOMKHBIE TEHETHYECKUE TPOLIECCHI.
Belmren3noxxeHHoe TUKTYeT HEeOOXOIUMOCTh MPOBEACHHS Tpe-
6osiee ITyOOKHX MCCIICIOBAHUIA.
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EXPERIMENTAL JUSTIFICATION OF A METHOD-OF-CHOICE TO PROTECT
THE RECEPTOR APPARATUS OF THE TEETH, SUPPORTING
A NON-REMOVABLE DESIGN DENTURE

Yanishen I., Diudina I., Krychka N., *Diieva T., Kuznetsov R.

Kharkov National Medical University; *Odessa State institution “Institute of dentistry NAMS, Ukraine

In the modern practice of orthopedic dentistry, one of the
most commonly used non-removable prosthesis designs are one-
piece-cast bridge-like denture with facing by ceramics or plastic.
The use of these prosthesis designs requires the grinding of a
significant amount of hard tissues of supporting teeth (enamel
and dentin) [1,3,6,9]. But such an operation intervention can
cause irreversible changes in the pulp of the supporting teeth,
which as a result leads to its inflammation and death. In order
to prevent such complications, most dental orthopedists prefer
to carry out preliminary prepare of supporting teeth by means of
extract of pulp (even intact teeth). However, most authors con-
sider it unreasonable to carry out such measures, in connection
with the removal together with the neurovascular bundle of a
large part of receptors that are sensitive to masticatory loads and
that as a result leads to the occurrence of traumatic occlusion,
direct traumatic nodes, periodontal tissue diseases, disorder in-
tegrity of the tooth stump and, in the issue, to the operation of
tooth extraction [2,4,5,7,8].

In connection with the foregoing, it becomes clear that the res-
toration of the functional activity of the tooth pulp after the opera-
tion of hard tissue preparation is important for the prevention of
inflammatory processes in the pulp of the teeth that are used for the
support of one-piece-cast non-removable prosthetic denture and, in
this connection, to increase the period of their use.

Hereby, the preservation and restoration of the receptor ap-
paratus of teeth which used like support under non-removable
denture was the task of our investigations.

Material and methods. To decide this problem, we conduct-
ed an experiment on laboratory animals (white WAG rats weigh-
ing 220-230 grams), in the number of 15 individuals, who were
prepared with hard dental tissues under anesthesia protection.
After that, the teeth were covered with a domestic light-curing
adhesive [10,11] with the addition of the antihomotoxic drug

36

“Traumeel” from Hell [12]. After that, in 5 individuals who had
teeth processed with the above method, the teeth were removed
1 week after the coating, in the other 5 - after 2 weeks and the
last 5 individuals - after 1 month. Then they were subject to de-
calcification according to a conventional method, microscopic
media were made which were studied under an electron micro-
scope.

Results and their discussion. Results of the study showed
that morphofunctional destruction of dentin, decalcification,
loosening, and cavity formation were observed 1 week after the
coating. The mucous membrane of the gums had mild edema.
The edges of the processed teeth have smooth contours. A mi-
croscopic examination of the processed teeth reveals a narrow,
transparent homogeneous region, in the intercellular substance
of which dentinal tubules are not detected (Fig. 1, 2, 3). Under
this zone there is a demarcation section - a narrow basophilic
line at the border with dentinal tubules. Dentin, adjacent to this
area and at a distance from the pulp, retains a characteristic
structure - the dentinal tubules are clearly visible, between them
is an intercellular substance uniform in color. The diameter of
the tubules on the sections is uneven - they narrow towards the
dentinoemal boundary.

After 2 weeks, no significant changes occurred (Fig. 4). The
preservation of the demarcation line, a basophilic line separating
the dentin from the dentine tubules from the amorphous region,
is microscopically noted. At the cut of the tooth, the structure of
the dentinal tubules in the main tooth area without disturbances,
however, small areas are found in which the tubules have a wide
diameter. Intercellular substance of dentin without pathological
disturbances. The predentinal area of the tooth is moderately en-
larged, without pathological changes. In the tooth pulp, the layer
of odontoblasts is wide, the cells are mostly prismatic. The latter
are detected in high density at the base of the odontoblast layer.
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Fig. 1. 7 days after preparation and processing of a complex
of domestic light-curing adhesive and anti-homo-toxic drug
“Traumeel”. Areas of the processing tissues (on the right) with
fuzzy structure of tubules of the processing tissues are deter-
mined. Hematoxylin and eosin. Ok.10, pro. 40

Fig.2. 7 days after preparation and coating with a complex of do-
mestic light-cured adhesive and anti-homo-toxic drug “Traumeel”.
Observed dentin, predentin and odontoblasts, located at the upper
edge of the pulp. Hematoxylin and eosin. OK. 10, about. 20

Fig. 3. 7 days after preparation and coating with a complex of
domestic light-cured adhesive and anti-homo-toxic drug “Trau-
meel”. Odontoblasts are prismatic in the peripheral part of the
pulp. Blood vessels with wide lumens. Hematoxylin and eosin.
OK. 10, about. 40. Obviously, in accordance with the micro-
scopic structure, the organization of the dentin of the tooth and
pulp does not differ from the tissues of intact teeth in the case of
the processing area

© GMN

Fig. 4 14 days after preparation and coating with a complex
of domestic light-cured adhesive and an anti-homo-toxic drug
“Traumel”. Odontoblast of an elongated shape, located in the
peripheral part of the pulp, is observed. Hematoxylin and eosin.
OK. 10, about. 40

Fig. 5. 30 days after preparation and coating with a complex
of domestic light-cured adhesive and an anti-homo-toxic drug
“Traumel”. A layer of odontoblasts with clear rounded nuclei
is observed in the region adjacent to the predentin. Hematoxylin
and eosin. OK. 10, about. 100

Fig. 6 days after preparation and coating with a complex
of domestic light-cured adhesive and an anti-homo-toxic drug
“Traumel”. Single small caliber pulp blood vessels are ob-
served. Cells of loose connective tissue of various diferons. He-
matoxylin and eosin. OK. 10, about. 20

A definite positive result was detected in 1 month (Fig. 5,
6). Macroscopically the edges of the prepared tooth are even.
A microscopic examination reveals a narrow area of sclerosis
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in which dentin tubules are not defined. Dentin tubes adjacent
to this region have uneven lumens and fuzzy contours. On the
other of the area, their lumens are uniform, tubes are arranged
in parallel rows. Odontoblasty form a continuous layer, in the
superficial section of which reveal single cells with pycnotytic
nuclei. On the other of the stratum there are odontoblasts of the
prismatic and elongated shape with a wide rim of the cytoplasm
and rounded hypochromic nuclei.

During 30 days of observations after preparation and coat-
ing with the complex of domestic light-cured adhesive and anti-
homo-toxic drug “Traumel” there was a complete regeneration
of odontoblast processes with side branching and with the maxi-
mum expressed, relatively control observations, of protein ac-
cumulation in the cytoplasm

Conclusions. Thereby, studies on the influence of prepara-
tion on the structural organization of the tooth and subsequent
processing with an adhesive material in combination with an
anti-homo-toxic preparation have shown that the use of these
drugs helps to reduce the manifestation of the inflammatory
process in the pulp. Compared with the previous series, it has
been found that the inflammation process in the early stages
of observation is mild in nature and fades out to 14 days after
the preparation of teeth. Changes in the dentine, which take
place at an early observation time (7 days), do not progress
to the later stages of the study (up to 30 days). Changes in
the odontoblast layer are adaptive-compensatory in nature,
which does not lead to disturbances of the predentin and ag-
gravation of destructive disorders in the dentine.

The data obtained prove the possibility of restoring the re-
ceptor apparatus of intact tecth after the preparation of hard
tissues.
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SUMMARY

EXPERIMENTAL JUSTIFICATION OF A METHOD-OF-
CHOICE TO PROTECT THE RECEPTOR APPARATUS
OF THE TEETH, SUPPORTING A NON-REMOVABLE
DESIGN DENTURE

Yanishen I., Diudina I., Krychka N., *Diieva T., Kuznetsov R.

Kharkov National Medical University, *Odessa State institution
“Institute of dentistry NAMS, Ukraine

In the article presents the results of experimental research on
laboratory animals, the influence of the domestic light-cured ad-
hesive complex and the anti-homo-toxic drug “Traumel” (Hell)
on the receptor apparatus of the teeth, used for supporting the
non-removable one-piece-cast design denture which facing with
ceramics or plastics, after the operation of grinding of the hard
tissues.

In the course of the research, it was established that the
use of this complex allows to obtain a complete regeneration
of odontoblast processes damaged as a result of the opera-
tion of the grinding and thereby to prevent the occurrence of
possible complications of this manipulation. In addition, the
use of the above complex allows you to keep the teeth used
for supporting the non-removable one-piece-cast design den-
ture, vital and thus prevent possible fractures of the crowns of
natural teeth, and thus extend the terms of use of these struc-
tures. The results of the study were confirmed by histological
studies, which confirmed the positive effect of this complex.
Studies were conducted after 1 week, 2 weeks and one month
later. A clear positive result was detected in 1 month when
there was a complete regeneration of odontoblast processes
with side branches and with maximally expressed, relatively
control observations, of accumulation of protein in the cyto-
plasm.

Thereby, the obtained results provided the basis for the devel-
opment of a method for the protection of intact teeth used for
supporting non-removable design denture, thuse preventing the
development of complications and prolonging the use of these
types of orthopedic denture.

Keywords: odontoblasts, receptors, non-removable design
denture, anti-homo-toxic drug, light-cured adhesive, prophy-
laxis of complications.
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SKCHEPUMEHTAJIBHOE OBOCHOBAHUE BbIEOPA
METOJUKH 3ALIUTHI PEHENITOPHOI'O AIIITAPA-
TA 3YBOB, AABJISIIOLIAXCSA OIIOPOM HECHBEMHBIX
KOHCTPYKIIHMI IIPOTE30B

SAunmen WU.B., Jronuna U.JI., Kpuuka H.B., */IlueBa T.B.,
Kysunenos P.B.

Xapvrosckull  HAYUOHANbHBIN  MEOUYUHCKULL  YHUBEpCUmen,
*Qoeccroe eocyoapcmeentoe yupesxcoenue « Mncmumym cmo-
mamonoauu HAMH», Ykpauna

B crarbe mpencTaBieHBI pe3ymbTaTHl IKCIIEPHMEHTAIBHBIX
HCCIIEN0BAaHNI BIMSHUS KOMIUTIEKCa, BKITIOUAIONIEro B ceOs OT-
€UECTBEHHBIH CBETOOTBEPIKIAEMBIIT a[re3UB U AaHTHTOMOTOKCH-
yeckuid mpenapar « Tpaymensy, Ha perenTOpHBIN armapar 3y0oB,
HCTIONB3yEMBIX IO OTIOPY HECHhEMHBIX IETbHOMNTHIX KOHCTPYK-
Uil TPOTE30B, OONUIIOBAHHBIX KEPAMHUKOW WM TIACTMACCOM,
1ocJe OIepaluy MpernapupoBaHus TBEpAbIX TkaHed. B xome
HCCIIEN0BAaHNS YCTAaHOBIICHO, YTO HCIOIB30BAaHUE HTOTO KOM-
TUIeKCa TO3BOJISIET MOMYYHUTh MOTHYIO PETeHEPaInio OTPOCTKOB
OJIOHTOOTACTOB, TOBPEKACHHBIX B Pe3ylbTaTe ONEepaliu Ipe-
MIAPUPOBAHUS M, TEM CAMBIM, NPEAOTBPATUTH BO3HUKHOBEHHE
BO3MOJKHBIX OCJIOKHEHMH 3ToW Manunynsauuu. ITpumenenue
BBIIIEYKa3aHHOTO KOMILIEKCA TO3BOJIICT COXPAHHUTH 3yOBI, HC-
TIOJTb3yeMBIe TIOJT OTIOPY HECHEMHBIX MPOTE30B, JKUBBEIMHU, TAKUM
00pa3oM MpeI0TBPATHTh BO3MOXKHBIE MIEPETTIOMBI KOPOHOK €CTe-
CTBEHHBIX 3yOOB 1 yBEJIMUUTH CPOKHU TOIB30BAHUS IPOTE3aMU.
Pe3ynbrars! Mccne10BaHUS TOATBEPKICHBI THCTOIOTHUECKAMH
HCCIIEN0BAaHUAMH, KOTOPBIC BBISIBHIN TTOJIOKHTEIBHBIN d(dexT
MIPUMEHSIEMOT0 KoMILTeKca. MccrnenoBanus MpoBOAMINCE CITy-
¢t 1 Hezenmo, 2 HeAENU U OIMH MECSII TIOCIIe IPOBEICHNUS TIpe-
nmapupoBaHus. YeTKHil MOTOKUTETBHBIA pe3ylbTaT 00HapYKEeH
cmyctst 1 Mecsin, Korna HaOIIofanach MOTHAsT PereHepanus oT-
POCTKOB OZIOHTOOIACTOB ¢ OOKOBBIMH OTBETBICHUSIMU H, C MaK-
CHMAJIbHO BBIPKEHHBIM, OTHOCUTEIFHO KOHTPOJILHOM TPyYTITIEI,
HaKOIUIEHHEeM Oellka B IIUTOIIIa3Me.

Takum 00pa3oM, MOTydeHHbIE Pe3YIbTaTHI MTOCITYKHIH OCHO-
BO IJIsI pa3pabOTKN METO/[a 3aIINUTHl HETIOBPEKICHHBIX 3y0O0B,
HCTIONB3yeMBIX MO OTIOPY HECheMHBIX KOHCTPYKIINIT IPOTE30B,
TIpeLypeskaasl Pa3BUTHE OCIOKHEHUH U yBEININBAsk CPOKH HC-
TIOJTE30BAHMS HCCIEAYEMBIX OPTOTIEINIECKUX MPOTE30B.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

PACHMOTOMMUSA B KOMIIVIEKCHOM JIEYEHUN
ABJJOMMWHAJIBHOTI'O KOMIIAPTMEHT CUHAPOMA IIPU TAHKPEOHEKPO3E

Manuxamsuiu 3.U., Jomuaze H.b., Axanansze I.I., Leperesn U.1O.

Tounuckuii 20cyoapcmeeHHblIl MEOUYUHCKUL YHUSepcUumenm, oenapmamenm xupypauu Nel;
Ilepsas ynusepcumemcxas kaunuxa TI'MY; Lenpanvnas knunuxa um. H. Kunwuose, Tounucu, I pysus

IToutn B 80% ciyyaeB OCTpOro MaHKpeaTuTa XapakTepusy-
€TCsl OTHOCHTEIBHO ONAarONpHsATHBIM TEUEHHEM, y OCTAIbHBIX
MAlMEeHTOB Pa3BUBAETCS MAHKPEOHEKPO3 C HEKPO30M TaparnaH-
KpeaTuyecKoil Kiueryarky. Jleuenue Takux nanueHToB OCTACTCs
Hanbosee CIOKHOW M TPYJOSMKO# 3amadeil uisi Bpayeil, 3aHu-
MaroIuxcs BOIpocamu nankpearura [4,7,33].

MHOTOoJICTHSS HCTOPHS U3y UEHHs TPOOIEMBbI OCTPOTO MaH-
KpeaTuTa B Pa3HBIX €€ acleKkTax - 3T0 6opbba ¢ MmaHKpeoHe-
KpPO30M M HaHKpeaToreHHOW uHpekuneil. TexHomornyeckuit
MIPOTrPECC B COBEPIIEHCTBOBAHMM METOJOB JIUArHOCTUKU H
JIeueHHs TAHKPEOHEKPO3a U €ro OCIOKHEHNH, M3MEHUIN CHU-
TyalMio, OJHAKO 110 CeH JeHb NMaHKpPEeaTOreHHas MHQEKIUs
OCTaeTCs “KpaeyrojabHbIM KAMHEM' HEOTJIOXKHOU MaHKpeaTo-
noruu [4,7].

Hecmotpst Ha ycriexu MHOTOKOMIIOHEHTHBIX METOJOB Jiede-
HUS TTaHKPEeaTHTa JeTalbHOCTh KosebneTcst ot 3% y maueHToB
C OTEYHBIM MaHKpeaTuToM 10 17% c HeKpo3oM MaHkpeaca, a
IIPU TTAaHKPEATOTeHHOM CEIICUCE U MOJIMOPTaHHON IUCOHYHKINH
nocturaet 70-80% [4,7].

OCHOBHBIMH (haKTOPaMHU PUCKA IPH IAHKPEOHEKPO3e SiB-
JISIOTCS: 00BbEM HEKpo3a XKeje3bl, TSKecTh (pepMeHTaTHBHO-
ro HIOTOKCHKO3a, CTENEHb BHYTPUOPIOIIHON THNEPTEH3HH,
TpaHCIOKAlUsl MHUKPOOOB M3 KHUIIEUHHKA MHPU CHUHAPOME
KHMIIEYHOH HEI0CTaTOYHOCTH B MOPTAlIbHYI0 BEHO3HYIO CH-
cTeMy M IMMQaTHYECKOE PYCIIO, BO3PACT, UMMYHHBII cTaTyC
[3,6,39,49,51,55].

B cTpykType neTanpHOCTH NpU OCTPON XUPYypPruyecKou
[aTOJIOTHH OPraHOB OPIOIMIHOW MOJOCTH MH()HUIUPOBAHHBIM
nankpeonexkpo3 (MII), mpu koTopom pas3BuTHE CEICHCca Ha-
6mronaerca B 14-50% ciyuaeB, MPOYHO 3aHMMAeT MEPBOE
MecTo [6].

B nokasarensx 1eTambHOCTH OTMEUAEeTCsl ONpeJeNeHHas
3aKOHOMEPHOCTb: CMEPTh HAacTyNaeT Ju00 PaHO, B TEUECHHE
MepBbIX JHEW OT Haudaja 3aboieBaHus Ha (POHE MPOrPECCH-
PYIOIIETO LUPKYIATOPHO-TOKCUYECKOTO IIOKA U Pa3BUTHS
HOJIMOPTAaHHOW HEJOCTaTOYHOCTH, JUOO JOBOJIBHO MO3JHO,
cnycts 3-4 Hezenu mociie Havana 3adoneBanus Ha (poHE pas-
BUTHSI THOMHO-CENTHYECKUX OCI0XKHEeHui [3,6]. TspkecTs co-
CTOSIHHSI TIALIMEHTOB U JIETaIbHOCTh IPU OCTPOM MAHKPEaTH-
Te CBs3aHbI ¢ MOMUOpraHHoi HepocTaTouHocThio (IIOH) [6].

B nacTosmiee BpeMs OIHUM U3 MEXAaHHU3MOB DPa3BUTHSI
CHHJpOMA MOJHOPraHHOW HEJO0CTATOYHOCTH y OOJBHBIX
OCTPBIM TAHKPEATHUTOM CYHTAIOT BHYTPHOPIOUIHYIO TH-
nepren3uto (BBI'). Buyrpubpromnas runeprensus u abd-
JOMUHAJIBHBIN KoMmapTMeHT cunapoM (AKC) saBusiorcs
pa3IMYHBIMM KIMHUYECKMMM €JIMHHULIAMHM M HE JOJKHBI
UCIOIb30BaThCs B3aMMO3aMeHsAeMO. BHYTpHOpIOIHY1O I'H-
HEPTEH3MI0 PACCMAaTPUBAIOT OTAEIbHO OT a0JOMHHAJIBHO-
ro KOMIAapTMEHT CHHIPOMA, IIOTOMY 4TO BHYTPUOPIOLIHAS
TUNEPTEH3Usl HE BCErjJa NMPUBOAUT K Pa3BUTUIO abgoMH-
HaJIbHOTO KOMIIAPTMEHT CUHApPOMA. AGLOMUHAIBHBIN KOM-
HapTMEHT CUHIPOM, 3TO AUC(YHKIUS OPTaHOB, BbI3BAHHAS
BHYTPHUOpIOWMIHO# runepreH3ueit. OnHO# U3 BeIyuX HpH-
YUH abJ0MHHAIbHOTO KOMMAPTMEHT CHHIPOMA SBISETCS
MaHKPEOHEKPO3.
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DOmuonoeuueckasn kaaccupurayus AKC: Tepsuunpiii AKC
- 3TO COCTOSTHME, CBS3aHHOE C MOBPEXIEHHEM 100 3abo0reBa-
HUEM OpraHoB OPIOLIHO IMOJIOCTH, KOTOPOE 3a4acTyio TpeOyeT
9KCTPEHHOT0/CPOYHOTO XHPYPTUYECKOTO WM PEHTICHOXUPYD-
TMYECKOTO BMEIIATETbCTBA.

Bropuunsiit AKC oTHOCHTCS K NAaTOJIOIMYECKUM COCTOSHHU-
SIM, KOTOpBIE OepyT Hayaslo BHE OPIOIIHON MOJIOCTH.

Bossparsbiii AKC oTHOCHTCS K TeM COCTOSIHUSM, KOTOPBIE
BO3HHUKAIOT TOCJIE MPOBEICHHOIO KOHCEPBATHBHOIO JIHOO XH-
PYprHUYecKoro JeueHus nepBuyHoro wim sropuyHoro AKC
[14,23,24,26].

VYnpasnenue BBI' u AKC coctouT u3 noaaep>xuBaromei re-
pamuu 1 npu HeoOXOAUMOCTH, a0JOMUHATBHON JEKOMIIPECCHH,
KOTOpasi CYMTACTCS OJHHUM M3 METONOB jeueHus [27]. Pasnuu-
HBIE METOJbI JIEKOMIIPECCHU BKJIIOUAIOT B CEOs: UPECKOKHYIO
JIEKOMIIPECCHIO OPIOIIHOM MOJIOCTH, JIEKOMIIPECCHIO METOOM
OTKPBITOTO )KUBOTA, a TaKKe (PaCIUOTOMHUIO, KOTOPAst SBIISETCS
2¢}eKTHBHOI 1 MeHee HHBa3UBHOW TEXHUKOM [UIS JICUCHMSI T1a-
nuenTos ¢ BBI/AKC.

Lens nccnenoBanus - ONPeeaUTh MMOKa3aHUSI K (acIiuoTo-
MHH B JICUEHUH TAHKPEOHEKPO3a, OCIOKHEHHOTO a0 10MHHAITb-
HBIM KOMITAaPTMEHT CHHAPOMOM.

Marepuaj u Mmetoasbl. 1) BaytpubpromHoe nasnenue (BB/I)
—3TO yCTaHOBUBILEECS AaBJICHUE B OPIOIIHON 1onocTH [34].

2) BBI' onpenensieTcss Kak MOCTOSHHOE WM MEPHOAHMYE-
CcKoe (HO He KPAaTKOBPEMEHHOE) PEerucTpupyeMoe Mmarojoru-
geckoe BB/l >12 mm prt. ct. [34,57], compoBokaaromieecs
HAa4YaJbHBIMHU SIBICHUAMH (HU3MOJOIMYECKUX HAPYIICHUIH B
opranusme [56].

3) AKC - nmuchyHKIMST OpraHOB, BbI3BaHHAS BHYTPHOPIOLI-
HOU TunepreH3uei. AOIOMHHAIBHBI KOMIIAPTMEHT CHHAPOM
- 3TO CTOIIKO€ MOBBINIEHHE BHYTPHOPIOIIHOTO JABIEHMS BbIIIE
20 MM.pT.CT., KOTOPOE CBS3aHO C BO3HMKIIEH OpraHHON Heno-
cTaTtouHOCThIO/AuchyHKIMeH [34,57].

4) BB/l moxeT ObITh OIICHEHO ciexyroumM odpasom [34]:
crenienb | = BB/] B penenax ot 12 1o 15 mum pr.cT.; cTenens 11
=BB/] ot 16 10 20 MM pr.cT.; crenens 11l = BB/l ot 21 10 25 Mmm
pr.cT.; ctenens [V = BBJ[> 25 mm pr.cT.

5) BBJ] uzmepsiercs y nanneHTa B TOpH30HTAIBHOM MOJIOKE-
HHU, JIe)Ka Ha CIIMHE, B KOHIIE BBII0XA, P OTCYTCTBHHU MBIIIIEY-
HOT'0 HaNpsHKEHUs MepeiHel OPIOIIHOI CTEHKH, aTYUK JOJKEH
OBITH OOHYJICH Ha YPOBHE CpeHEN aKCHIIAPHON (CPEAHEIOAMBI-
LICYHOMN ) JINHUH.

6) [l GonpmHCTBa KpuTHYecKuX 001bpHBIX BBJI cunraercs
HOPMOI B ipeieniax oT 5 10 7 MM pr.cT. [48].

ITpu m3mMepeHnM BHYTPHUITY3bIPHOTO JaBJIEHUS HE TOCIE]-
HIOIO POJIb UTPAIOT 00bEM, CKOPOCTb BBEACHHS (DU3UOJIOTH-
YEeCKOTO pacTBOpa M €ro TemIeparypa. beicTpoe BBeacHME
XOJIOJTHOTO PAacTBOPA MOXET NPHUBECTH K PedQIeKTOPHOMY
COKpAIIEHUIO MOYEBOTO My3bIPs W 3aBBILIIEHNUIO YPOBHS BHY-
TPHITY3BIPHOTO, @ CJIE€A0BATEIbHO U BHYTPHOPIOIIHOTO JaB-
neHus. O0beM BBOJUMOMN KHUAKOCTH CUUTAETCSA paBHBIM 20-
25 MJ TEIUIOTo, CTePUIbHOrO (PU3MOIOTHYECKOTO pacTBOpa.
V manueHToB NPH U3MEPEHUH BHYTPHOPIONIHOTO AaBIEHUS
Heo0XxoauMo aJekBaTHOe 00e300/1MBaHUE, KOTOPOE 3a CYET
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pacciabieHust MBIIIIT TEPeIHEH OPIOIIHON CTEHKH MO3BOJISET
noJIy4uTh Haubosiee TouHbIC 3HAUeHus [9,10].

[IpoTuBomoka3anueM K HPUMEHEHHUIO H3MEpPEHUs BHY-
TPUITY3bIPHOTO J1aBJICHUS SABJSCTCS MOBPEXKACHHE MOYEBOIO
Iy3bIpsl WIM CHABJICHHE €ro reMaToMoi WM omyxoiblo. B
Takoi cutyauuu BBJ] oneHHBarOT mocpeacTBoM H3MEpeHUs
BHYTPUIKEJIYJOYHOTO JaBJICHUSA. B jxenynok BBOIAT 30HI U
U3MEPSIIOT BBICOTY CTOJIOA KHUIKOCTH B NPO3pavyHOil TpyOKe,
MOJICOCIMHEHHON K 30HAY. 3a HYJEBYIO OTMETKY NpUHUMa-
I0T YpOBEHb NepeaHeil moaMpleqHoi tuauu [41]. Pexe ms
koHTposiss BBJl ucnonk3ytoT u3MepeHne AaBleHHs B HHXKHEH
noJsioi Bene [31].

B Ilepsoii ynusepcuterckoi kinuHuke TI'MYVY u Llenpaisb-
HoH kiauHuKe uM. H. Kunmunase Ha jnedyeHnn HaxoquJIuchy 69
OOJIBHBIX C IMAarHO30M OCTPOTO MaHKPEATHTa COMTACHO KIlac-
cudpukannu Atnantel-2012 [8], 13 HUX 28 GONBHBIX C JIETKHUM
OCTpBIM MaHKpeaTuToM - mild acute pancreatitis, 27 - ¢ yme-
PEHHO TSDKEJBIM OCTpPBIM MaHKpeatuToM - moderately severe
acute pancreatitis u 14 OOJNBHBIX - C TSIKEJIBIM OCTPBIM IaH-
KpeaTuToM - severe acute pancreatitis.

[Toutn Bce manmueHTH! ¢ MAHKPEOHEKPO30M HMMENH HaIlps-
JKEHHO B31yThIH xuBOT. Ilpu obOcienoBaHuu KMBOTa BBISAB-
JIGHO 3HAUUTEJIbHO NOBBILICHHOE BHYTPUOPIOIIHOE AaBJICHUE
>13-15 MM pr.cT. y 41 G0JIBHOTO, YTO COITIACYETCS C JUTepa-
TYPHBIMH JaHHBIMHU [54].

[TanmeHTBl ¢ yMepeHHO TsKenbIM (n=27) U TAKEIbIM
(n=14) naHkpeaTUTOM IOABEPralOTCs MOBBIILICHHOMY PUCKY
BHYTPUOPIOIIHON THUIEPTEH3UHM M KOMIAPTMEHT CHHIpPOMa
OpIOIIHOM MOJIOCTH U3-3a OTeKa TKaHEH, arpecCUBHON peaHu-
MaIuy KUAKOCTEH, MEPUIIAaHKPEaTUTa, aCLIUTa U B OTACICHUH
MHTEHCUBHOM Tepanuu JOJDKHBI T0IBEPraTbCsi MOHUTOPHHTY
Ha npeamer noteHuuanbHoro AKC ¢ mocienoBarelbHbIMU
U3MepeHus MU BHyTpuOpromHoro nasienus [18,44]. Ilpu
3TOM CJIelyeT OTMETHUTbh, UTO J1aBJICHHE B OPIOLIHON MOJIOCTH
HEOOXOIMMO OLIEHUBATh TOJBKO B COBOKYITHOCTH C KJIMHHKO-
11a00PaTOPHBIMHU MOKA3aTeNISIMU.

VYopasnenue AKC - HazoracTpaibHBIH U PeKTalIbHbBIN 30H],
IIPOCTOE BPEMEHHOE CPEACTBO ISl CHU)KEHUS BHYTPUOpPIOLI-
HOTO JIaBJICHUS y MAIIMEHTOB C pacTsDKEHUEM KuleuyHuka. Of-
HAKO HE TOJIBKO PacTsHKEHUE KUILEUHUKA SIBIISIETCS] BEPOATHOM
npuunHoit AKC. I'eMoniepuToHeyM, acUT, BHYTPUOPIOIIHOM
abcuecc u 3a0proLIMHHAs reMaToMa 3aHUMalOT IPOCTPAHCTBO
U MOTYT IOBBIIIATh BHYTpHOpIomHOe nasienue. [loxatiu-
BOCTb OPIOIIHON CTEHKH MOXKET OBITh yJy4IlIeHa C TTOMOUIBIO
aJIeKBaTHOTO KOHTPOJIst 601 U cenanuu. [ eMoquHaMudeckas
HNOJACPKKA MAllMEHTOB C BHYTPHOPIOIIHON TUIIEpPTEH3UEI],
OrpaHUYCHHUE KOJIMYECTBA JKUAKOCTU MOXKET CHU3UTHh PHUCK
paseutust AKC. HekoTopble KIMHUIMCTBI B 3THX YCIOBHSX
IPEIIOYUTAIOT UCIOIb30BaTh KOJUIOUABI, OJHAKO MMEIOTCS
JaHHBIC O TOM, YTO KPUCTAJJIOMIHAS peaHuMaIus 60JIbIIOro
obbvema npu moke moxkeT npusectu k AKC [15,22]. duype-
TUYECKAasl Tepanus He UTPAaeT POJIM B PEaHUMAaLUU allUeHTOB
¢ AKC, naxce HECMOTpS Ha TO, YTO JABJICHUE B IICHTPAJIbLHOM
BEHO3HOM M JIETOYHOM KamMUIsipax oObIYHO MOBbIEHO [38].
Crnenyer oOpaTUTh BHUMaHUE HA MO3MIIMOHMPOBAHUE IMAIlH-
eHta. [lanueHT MOMKEH HAXOOUTHCS B MOJIOKEHUU JIeXkKa Ha
CIIMHE, TaK KaK MOJbeM Toj0BKH KpoBatu >20°, uTo 00bIUHO
UCIIOJIb3YETCs ISl CHUYKCHUS pUCKAa THEBMOHUH, yBEJINYUBA-
eT BHYTPHOPIOLIHOE JaBlieHHE U BiIUsieT Ha u3MepeHue BB/]
[31].

AbmoMUHATBHAS IEKOMITPECCHS - OJATIMBOCTH OPIOIIHOM
CTEHKH, U3HAYaJIbHO CBOAUT K MHHUMYMY CTENEHb, B KOTO-
poii yBEeIMYMBAIOIIMUCS O00BEM JKMBOTA MOXKET ITOBBICUTH
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BHyTpHuOpIoniHoe nasineHue. OIHAKO, KOTAa JOCTUIAeTCs
KPUTHYECKHI 00bEM JKHBOTA, 3JaCTUYHOCTH OPIOIIHOM CTeH-
KU pe3Ko cHuxkaetcs. [lanbHelmee yBenuueHue oobema Ku-
BOTA BBIIIE 9TOr0 KPUTHYECKOTO YPOBHS IPUBOAUT K OBICTPO-
My HOBBIIIEHNIO BHYTpHOpromHoro aasienus 1 AKC [52].

Brnepsble B Hamlel KIMHUYECKON MPAaKTUKE Mbl IPUMEHUIIH
y 6 OOJIBHBIX CIIOCO0 MOAKONKHOM (HaCHOTOMUHM IS JICUCHHS
AKC npu nankpeonekpo3se, y 4 60JIbHBIX ¢ OJIArONPHUSITHBIM
pe3yabpratoM. [1o moBoxy Mporpeccupyromero TAKeaIoro naH-
KpPEeoHeKpo3a y 2 OGONbHBIX mocie (pacuuOTOMUHU HPHUIIIOCH
IPOJOJDKUTH APSHUPOBAHUE OPIOIIHOM MOJIOCTH METOJIOM OT-
KPBITOTO JKHBOTA.

MeTtoarka (GaciMOTOMHUH: MO SHIOTPAXCalbHBIM HAPKO-
30M I10 CpeJHEH JIMHUU KUBOTA NMPOMU3BOLUM TPH IOIEpey-
HBIX pa3pe3a anuHoW 4 cM. Huske Me4eBHIHOIO OTpOCTKA
Ha 10cM., BBINIC ¥ HUXKE MyMKa Ha 5 CM, JI0 arloHeBpo3a Oc-
JIOM IMHUM KUBOTAa. OCTPBIM IYTEM HPOU3BOAMM IOIKOXK-
HYIO TYHHEJIHM3ALHI0 OJKOXKHO-KUPOBOH KJIeTUaTKU U3 BCEX
pa3pes3oB KBEpXy M KHHU3Y. 3aTeM, NPUIIOAHUMAs KPIOYKaMu
Kpas KOXHU M IOJKOXKHOH KJIETYAaTKH, PACCEKaeM allOHEBPO3
0eJ10il JINHNY KUBOTA HA BCEM MPOTSKEHUH, CTPOro MpUAEp-
’KMBAsICh IPU ITOM X071a OEJI0H JIMHUH, JOCTUTast BBEPXY MO-
YEeBUHOIO OTPOCTKA, BHU3Y JIOHHOTO couieHeHus. Ocoboe
BHUMaHHUE yIeJsieM COXPAHEHUIO LEIOCTHOCTU OpPIOIIHHBEI.
[Mocne ¢acumorMuu monydaem auactas mupuaoi 10-12 cwm.
Y6enuBIIUCh B OTCYTCTBMM KPOBOTEUEHHS, Pa3pe3bl KOXKU
YIIUBaeM MPEPBHIBUCTHIMH IIBAMH, HAKJIAQJbIBAEM CTEPHIIb-
Hy!0 10Bsi3Ky. [locie ¢aciuoTroMun BHYTPHOPIONIHOE 1aBie-
HHUE y BCeX 00MbHBIX cCHUXanoch oT 10 1o 12 mm.pt.ct. I[lo-
cje KJIMHUYECKOTO YIYYIICHHUS y OIHOTO OOJBHOTO YIIMIH
arloHeBpo3 Oenol JMHHUU KHMBOTA C LEIbI0 NPOGUIAKTHKH
00pa3oBaHus BEHTpaIbHOU rpbiku. [locie peabunuranuu 2
HanMeHTaM MPOU3BENN UIACTHKY BEHTPAIBbHOH I'phDKU. MBI
OTJaeM IPEANOUTEHUE MONEPEUHBIM pa3pe3aM Ha KOXe Ie-
penHeil CTEeHKH KUBOTA B CPABHEHHU C BEPTUKAIBHBIMU pa3-
pe3aMu Mo cpelHel JIMHUU JKUBOTA, TaK KaK TyHHEJIHU3alHIo
IIPOBOJUTH JIETYEe M B Cllydae NPOPE3bIBAHUS KOKHBIX IIBOB
HE ocTaeTcs Ae(PEeKT KOXKH.

Pesyabrarel M ux o0cyxpaenue. Ilpu maHkpeoHekpose
HauboJsblIee BIUsHUE Ha ypoBeHb BBJl oxaspiBaeT Mac-
CHBHAsI CEKBECTpPALM XKMIKOCTH B 3a0pIOLIMHHYIO KJIET-
94aTKy, 4TO 3HAYUTEIbHO YMEHbIIAET 00bEeM OpIOUIHOMH
II0JIOCTH, BCJIEACTBHME YEero AaBJICHHUE B HEH BO3pacTaer,
nape3 KMIIEYHUKA M aCLUT B 3TOM Cllydyae UI'paloT 3HauH-
TEJIbHO MEHbINYI0 poib [55].

TatwmenTs! ¢ BHYTPHOPIOIIHBIM AaBjieHueM Hibke 10 MM pT.CT.
00b1yn0 He nMeroT AKC, B TO BpeMs Kak IMalleHThl ¢ BHY-
TPUOPIOIIHEIM JaBlIeHHEM Bbilie 25 MM pT.cT. umetoT AKC
[28,50]. ITanuenTs! ¢ BHYTPUOPIOMIHBIM JaBieHUueM oT 10
0 25 MM pT.cT. MOryT uMeTh uinu He umeTs AKC, B 3a-
BHCHMOCTH OT MHJUBHIYaJIbHBIX IEPEMEHHBIX H3MEHEHUN
[13,35,40,53]. HopmanbHbIi quana3oH, OMKUCAHHbBIN BBIIIE,
HE IPUMEHHUM Ui BceX naunueHToB. [lanueHTsl ¢ yBenu-
YEHHBIM 00BEMOM KUBOTA, KOTOPBIH pa3BUBAJICS MEJJICH-
HO, MOTYT HUMETbh 0OJiee BHICOKOE MCXOJHOE BHYTPUOPIOLI-
HOe faaBieHue. Hampumep, maTojgormyecku cTpajaroliue
0KUPEHUEM MOTYT MMETh XPOHHUYECKHU MOBBILICHHOE BHY-
Tpubpromuoe aasiaenue (1o 10-15 MM pT.cT.) O6€3 Hebnaro-
NPUSITHBIX MOCHaencTBUH [34].

AKC 00bIYHO BO3HHMKAET y NALlIEHTOB, KOTOPbIE HAXOASTCS
B KPUTHYECKOM COCTOSIHUU BBHJY HIMPOKOTO CHEKTPa MEIH-
LIUHCKUX U XUPYPTUYECKUX COCTOSIHUM [35,36]:

- 3a0proMMHHEbIC MATOJOTHH, TAaKWEe KaK MaHKPEaTHT, pas-
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PBIB aHEBPHU3MBbI OPIOIIHON a0PTHI, IEPEJIOM Ta3a C KpOBOTE-
yerueM [21,30].

- CocrostHus, TpeOyrOIIMe OOIIHPHOM peaHUMAIIHH KU IKO-
CTAMU (IIAaHKPEATUT, CEINCUC), KOTOPble MOT'YT BbI3BaTh OTEK
TKaHew [34,45].

- 3aboseBaHusl OPIOMIHOW MOJOCTH. MacCHUBHBIN AacIHT,
orepanuu Ha OPIOIIHOW MOJIOCTH MM BHYTPHUOPIOLIMHHOE
KkpoBoTeuenue [41,46].

- [TanmeHTH! MEpeHecIIne ONepaluu, KOTOPBIM IPOBOAUTCS
peanuManus B 60JbIINX 00beMax IHepeinBaHHEeM, 0COOCHHO
kpucramiongoB. BBI' MoxkeT Hapymate (QyHKIHUIO MOYTH
KaXXJI0M CHCTEMBbl OPraHOB, BbI3bIBas, TEM CaMbIM, a0JIOMHU-
HaJIbHBIH KOMIAPTMEHT CHHAPOM.

- BBI' cumxaer cepaedHslii BEIOpOC, HAapyIIas CEepACYHYIO
(GYHKLMIO ¥ yMeHbIIasi BEHO3HBIH BO3Bpar, CMeEIlaeT Jua-
(Gparmy BBEpX, YTO IPUBOAMT K CAABIHBAHUIO cepaua [16].

- PesynpraTrom BBI' sBisiercst mporpeccupyolee CHHUXKe-
HHE KIy00oukoBoil nepdy3un u BbiieneHus: Mouu. Onurypus
0OBIYHO Pa3BHBAETCS NMPU BHYTPUOPIOIIHOM JABJICHUU MPH-
OMU3UTENbHO 15 MM PT.CT., B TO BpeMs Kak aHypHUsi pa3BUBa-
ercs Ipu BHYTpUOpIomHoM fasineHuu 30 MM pr.ct.[11].

- BosBbimenne nuadparMbl BbI3BIBACT BHEIIHEE CHKATHE
nerkux. Kommpeccus nerkux HNpUBOAUT K aTesIeKTasy, oTe-
Ky, cHkeHuto nuddysun kucnopona. Jlerounas uHpexuus
yaue BcTpeyaeTcs y nauueHTos ¢ BBIN [43].

- Tlepdysust ciu3ucToi 0OOMOYKH KHIICUHHKA CHUKACTCS
IpH BHYTPUOPIOLIHOM JIaBICHUH MPUOIN3UTENIbHO 20 MM PT.CT.,
[47]. BBI' Takxe c)kMMaeT TOHKOCTCHHBIC OPBIKCCUHBIC BCHBI,
YTO yXy/IIIAeT BEHO3HBIH OTTOK M3 KHIIEYHUKA U BBI3BIBACT €I0
orek. Kumeunslii oTek ere Oosblile MOBBIIAET BHYTPUOPIOLI-
HOE J1aBJICHUE, UHULIUUPYS TOPOYHbIH Kpyr [37].

M3meHenusM, B mepByr0 odepenb, MOABEpraeTcs IHILe-
BapUTEJbHBIN TPAKT, MPHU ITOM OTEK CIMU3UCTON KHUIICYHUKA
U alyua03 Pa3BUBAIOTCSA paHbLIC KIMHUYECKHU BBISBISIEMBIX
npusHakoB AKC, 3aMeTHO CHIDKaeTcs JInMdarniyeckoe Bca-
ChIBaHHME NepUTOHeaNbHOH xunkoctu [34]. IIporpeccupyto-
1iee najeHue CepeuHon AeITeIbHOCTH U QYHKINH TI0YeK, a
TaK)Ke HHTCHCUBHAsI HH(Y3UOHHAs Tepanus yCyryOsioT cex-
BECTpALUIO )KUJKOCTH B TaK Ha3bIBAEMOE «TPEThE IPOCTpaH-
CTBO», OTEK KHIIEYHHUKA eI B OONbIICH CTEIIeHN MOBbIIAeT
UHTPaa0OMUHAIBHYIO THIIEPTEH3UIO, 3aMbIKasi «I1OPOYHBIH
Kkpyr» [29,32]. TToteps GapbepHOil GYHKINHU HIIEMU3UPOBAH-
HOM CIM3MCTON KHMIIKU yCyTyOsseT siBI€HHE TPaHCIOKaIlUK
GaxTepHii, IPUBO/S K UX IPOPBIBY B CHCTEMHBII KPOBOTOK, B
OpIOLIHYIO MOJOCTh ¥ MHULIMUPYET PA3BUTHE U POIPECCUPO-
BaHHE a0JOMHHAIBHOIO CENTHYECKOro mporecca [2,20,25].
YCcTaHOBICHO, YTO HAJM4KME BHYTPUOPIOLIHONW T'MIIEPTEH3UU
BBILIE 25 MM PT.CT. 00JIee OTHOTO Yaca MPUBOIUT K YCKOPCH-
HOMY IOCTYIICHHIO KHIIEYHBIX OaKTepHii B muMdaTrueckne
IYTH, HOPTAJIbHBIA KPOBOTOK U OPIOLIHYIO 110JIOCTH [20].

Passutue BBI' mpuxomurcs Ha HEpByIO - CTEPHIBHYIO
(a3y 3aboneBaHMs, TOYHEE Ha IepBbIe 3-4 CYTKH €ro Tede-
HUsI, KOTJa MPOUCXOAHUT OBICTPOE HAKOIUICHHE JKCCyaara B
napanaHkpeaTndeckoM, MapaKkoInueckoM, pexe B HapaHed-
paybHOM KIJIETYATOUHBIX mpocTpaHcTBax. C ydeTom mMopdo-
JIOTHYECKOW KOHICHIMHM Pa3BUTHUS MAHKPEOHEKPO3a CTaHO-
BUTCSI SICHBIM, 4TO OoJjiee OOIIMpHAs IeCTPYKIHs MaHKpeaca
U 3a0pIOIIMHHON JKUPOBON KJIETUAaTKHU 3HAYMTEJBHO Yalle
MOXeT NPUBOAUTH K pa3BuTHio BBI" u coorBercTBeHHO AKC.
[ToaTOMYy ’kenaTeabHO paclo3HaTh BHYTPUOPIOLIHYIO THIIEp-
TEH3UIO Ha paHHEW CTaJuHu, 4TOOBI MPEAOTBPATHTH MEPEXO]
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B AKC. H3mepeHue naBiieHHs B MOYEBOM ITy3bIpE SIBIISIETCS
CTaHAAPTHBIM METOAOM Yy MALUCHTOB C OCTPBLIM IaHKpEaTU-
TOM, KOTOprﬁ npocCT, MUHUMAJIbHO WHBAa3WBECH U TOYCH.

CymecTByeT o0lLiee MHEHHUE, YTO XUPYpPruyeckas JeKOM-
npeccus nokaszana s jeueHus AKC [31]. Ona pexomeH-
JOBaHa JUIsl BCEX MAaIIEHTOB, y KOTOPBIX BHYTPUOPIOIIHOE
JIaBJCHHE MPEBbILAET 25 MM pT.CcT. [12].

CnoxHOCTb AekoMipeccuu OprourHoit noioctu npu AKC,
BO3HHKIIEM Ha (JOHE MAHKPEOHEKPO3a, 3aKJII0YaeTCsl B TOM,
4TO JIAIAPOTOMHUSI B IEpBOil (a3ze ero TEeUeHHUs sBISETCS
KpaiiHe HeXKelaTeJIbHOW M Ja)ke BPEAHON MaHUIyIALUCH B
CBSI3U C NPAKTHYECKH HEM30e)KHBIM MHOUIHPOBAHHEM eIl
HE NOABEPruInuXxcs CEKBECTpalMUu HAKPOTHU3WPOBAHHBLIX 30H,
YTO 3HAYUTEIbHO ycyryouser nporsos [17,19].

ITpu BbIOOpE Hambosiee MPEANOYTUTEIBLHOrO crocoba Je-
xoMipeccuu OpromHoil nmonoctu npu AKC, Bo3HuKIIEM Yy
MAIUEHTOB C ITAaHKPEOHEKPO30M, HEOOXOAMMO HPUICPKHU-
BaTbCs CICAYIOUUX KPUTCPUCB: BMEIIATCIILCTBO 110 BO3MOXK-
HOCTHU JOJI’)KHO OBITh MUHHUMAJIBHO TpaBMaTUYHBIM, OII€panus
JO0JDKHA NPUBOAUTH K MAaKCUMAaJIbHOMY YBCIIMYCHUIO 06’beMa
OpIOLIHON 1oJ0CTH; 005A3aTEIbHO COXPAHEHHUE IOJIHOH rep-
METHYHOCTU INapueTalbHON OprolinHbl. BrimenepeuncieH-
HBIM YCJIOBHSIM YHOBJIETBOPSICT (haCLHOTOMHUS, T.€. MINPOKOE
paccedeHne amoHeBpo3a mo Oenoi jguHuH KkuBoTa. OO0BEM
OPIOLIHON ITOJIOCTH MPHU 3TOH MAHUNYJSALUU YBEIUUUBACTCS
3a CUET pacCXOXACHUSA IMPAMBIX MBILIL )XUBOTA U PACTAXKCHUA
KOXKHM U OpIOLIMHBI, TePMETUYHOCTh OPIOIIHOW MOJIOCTH CO-
xpansiercs [6].

BoBpewmst npoBeaeHHas GacuuoTOMHs U MPUMEHEHHE CO-
BPEMCHHOI'0O KOMILJIEKCA WHTEHCHBHOM TE€parunu IMo3BOJIAOT
JOOUTBHCA XOPOUIMX PE3yIbTaTOB B KpalHE TSKEIBIX COCTO-
SIHUAX, 0e3 BBINOJIHEHNUS] MUHUMHBA3UBHBIX BMEIIATEIBCTB U
TPaBMaTHUYHOM HEKPIKTOMUH.

BriBoabI:

1. HecriocoOHOCT pacrio3HaTh BHYTPHOPIOLUIHYIO THIIEp-
TeH3uto a0 pa3Butus AKC mpuBOAHUT K MyJIBTUCHUCTEMHOMN
HEJ0CTaTOYHOCTH OPraHOB U, BO3MOXHO, k cMepTH. AKC mo-
JKeT HapyLIUTh padOTy MOYTH BCEX CUCTEM OPraHOB.

2. Yapasineune AKC n3HauyallbHO COCTOUT M3 TIHIATEJIBHO-
ro HaOJIOACHUS U MOAAEPKKU. MBI IpeiaraeM JeKoMIIpec-
CUBHYIO (aCIIMOTOMHUIO IIPpU Oosiee HU3KOM BHYTPHUOPIOLIHOM
nasieHun (ot 15 go 19 mum pr.ct.). OCHOBBIBasiCh Ha yOex/1e-
HUH, 4TO (PacUOTOMUSI, BBIIIOTHIEMAs TPH BHY TPUOPIOLIHOM
naBiieHUH Hioke 20 MM PT.CT., CBsI3aHa C yIydlIeHHeM rnepdy-
3uM opranoB u npodunaktukoit AKC.

3. dacuuoToMHus - LieJICHANPaBICHHbIH, MUHUNHBA3UB-
HBbIII METOX B KOMIIJIEKCHOM JIEYEHHUHM I[aHKPEOHEKpO3a.
BoBpemst npoBeneHHas GpaciuOTOMUS M NPUMEHEHHE CO-
BPEMCHHOI'0 KOMIIJIEKCa WHTCHCUBHOU TE€panruu I103BOJIA-
I0T TOOMTHCS YIyUIICHHS PE3yJIbTAaTOB B JEUCHHH OOJIBHBIX
HaHKPEOHEKPO30M 0e3 BBIMOJIHEHUS TPAaBMaTUYHOMW Jiama-
POTOMMHM U JaHAPOCTOMUU.

4. Ilaumentam c¢ AKC xupyprudeckas aekoMmIpeccus
JIOJDKHA OBITH MPOU3BEeHa cBoeBpeMeHHo. Ha mpeamer Bo3-
MOYKHOM XUPYpPrU4E€CKON JEKOMIPECCUU MAallMeHTa CIexyeT
OLICHMBATh, KOTJla BHYTPUOPIOIIHOE 1aBJICHUE COCTABIAET HE
6osnee 20 MM PT.CT., 1 OKOHYATEJIbHOE PELICHUE NPUHUMATh
TOJIBKO ITOCJIC TIIATCJIBbHOI'O B3BCIIMBAHUA INOTCHIMAJIBHBIX
MPEUMYHIECTB AEKOMIIPECCUU B CPABHEHUHU C PUCKaAMHU ITPEA-
JIaraeéMoro BMEIIATEeNIbCTBA A KaXKAOI0 OTIEIbHOIO IMalu-
eHTA.
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SUMMARY

FASCIOTOMY IN THE COMPLEX TREATMENT OF
THE ABDOMINAL COMPARTMENT SYNDROME FOR
PANCREATIC NECROSIS

Manijashvili Z., Lomidze N., Akhaladze G., Tsereteli I.
Thilisi State Medical University, Department of Surgery Nel;
The First University clinic TSMU; N. Kipshidze Central Clinic,
Thilisi, Georgia

The long-term history of studying of a problem of acute pan-
creatitis in its different aspects, is fight against a pancreatic ne-
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crosis and a pancreatic infection. Technology progress in im-
provement of diagnostic methods and treatment of a pancreatic
necrosis and its complications, changed a situation, but treat-
ment of such patients remains the most difficult task for the doc-
tors dealing with pancreatitis issues. The main factor of risk at
a pancreatic necrosis are: gland necrosis volume, the severity of
enzymatic endo intoxication, degree of intraabdominal hyper-
tension, a translocation of microbes from intestines in the blood
circulation and an abdominal cavity. The Abdominal Compart-
ment Syndrome (ACS), at a pancreatic necrosis is connected
with presence of multiorgan insufficiency, caused by intraab-
dominal hypertension.

Definition of indications of a fasciotomy in the complex treat-
ment of the adominal compartment for pancreatic necrosis was
our research objective.

Management of intraabdominal hypertension and ACS con-
sists of a maintenance therapy and if necessary, an abdominal
decompression which is considered one of treatment methods.
The difficulty of a decompression of an abdominal cavity at
ACS which arose on the background of a pancreatic necrosis is
that laparotomy in the first phase of its treatment is extremely
undesirable and even harmful manipulation which is related to
infecting necrotic zones that considerably aggravates the prog-
nosis. These requirements are met by a fasciotomy i.e. broad
section of an aponeurosis on the white line of a stomach. The
volume of an abdominal cavity at this manipulation increases
at the expense of a diastasis of rectus muscle and stretching of
skin and peritoneum, while the abdominal cavity hermetism is
maintained. We have performed subcutaneous fasciotomy in 4
patients for ACS treatment. The fasciotomy is a targeted mini
invasive method for the complex treatment of pancreatic necro-
sis. Performing fasciotomy and use of a modern complex of an
intensive care will allow to achieve improvement of results in
the treatment of patients with pancreatic necrosis, without per-
formance of traumatic laparotomy and a laparastomy.

Keywords: intra-abdominal hypertension, abdominal com-
partment syndrome, intra-abdominal pressure, acute pancre-
atitis.

PE3IOME

DPACIMOTOMHUST B KOMIIVIEKCHOM JIEYEHUU
ABJIOMUHAJIBHOI'O KOMITAPTMEHT CUH/IPOMA
TP NAHKPEOHEKPO3E

ManwxkamBuim 3.U., Jlomunze H.B., Axananze I''I.,
Hepereau U.1O.

Téunuckuti 20Cy0apcmeennvili. MeOUYUHCKUL  YHUGepcumen,
denapmamenm xupypeuu Nel; [lepeas ynusepcumemckas xkiu-
nuka TEMY, Llenpanvnas kaunuxa um. H. Kunwuosze, Tounucu,
I py3sus

MHOTONETHSSI UCTOPHS U3yUSHHS TPOOIEMbI OCTPOTO IaH-
Kp€aTuTa B pasHbIX €€ aCIEKTax B 3HAYUTEIbHOM CTCIICHU,
3T0 60pbba ¢ MAHKPECOHEKPO30M M MAHKPEATOTCHHOW HH(EK-
nueil. TexHooruyeckuii mporpecc B COBEPILIEHCTBOBAaHUU
METOAOB IUArHOCTHUKW W JICUCHHUS IMaHKPCOHCKpPO3a H €ro
OCJIOKHEHUH H3MEHMIN CUTyalu0, OAHAKO JICHCHUE TaKHX
HALUCHTOB 10 CeH JeHb OCTaeTcst Hanboee CIMKHON U TPy-
JIOEMKOH 3aja4ed 1uisl Bpauei, 3aHUMAIOIIMXCS BONPOCAMHU
nankpeatuta. OCHOBHBIM (AKTOPOM pHCKa HpPU HAHKPEO-
HEKpo3e SBISIIOTCS: 00bEM HEKpO3a JKele3bl, TSLKECTh (dep-
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MEHTaTHUBHOI'O 3HJOTOKCHKO3a, CTEIEeHb BHYTPUOPIOIIHOM
TUIIEPTEH3UHU, TPAHCIOKAIUs MUKPOOOB U3 KHIIEYHHUKA B CHU-
CTEMHBIH KPOBOTOK M OPIOLIHYIO MOJOCTh. AOIOMUHATBHBIN
xoMapTMeHT cuHapoM (AKC) npu nmaHKpeoHEKpo3e CBsA3aH
C IPUCYTCTBUEM IOJUOPraHHON HEAOCTATOYHOCTHU, BbI3BAaH-
HOU BHYTPHOPIOLIHOM rUIIepTeH3HEH.

Llenpro uccienoBaHus SBUJIOCH OIpeleeHHE MMOKa3aHUH
(acuMoTOMUU B JICYCHUU MAHKPEOHEKPO3a, OCIOKHEHHOTO
a0IOMHMHAJIBHBIM KOMIIAPTMEHT CUHIPOMOM.

Vipasnenue BHyTpuOpromHoil runeprensueit 1 AKC co-
CTOUT M3 MOACPKUBAIOLICH TepaInu, a Ipu HEOOXOIUMOCTH,
a0/IOMUHAJIBHOW JIEKOMIIPECCUU, KOTOPAsi CUUTACTCS OJHUM
u3 MeTofoB JedeHusi. CIIOKHOCTh JIGKOMIIPECCHU OPIOIIHOM
nonoctu nipu AKC, Bo3HuKIIIeM Ha GOHE MaHKPEOHEKPO3a, 3a-
KJIIOYAETCsI B TOM, YTO JIAIIAPOTOMMS B IIEPBOit (hase ero TedeHus
ABJISIETCS] KpaiiHe HEeXeJIaTEeNbHONW U Ja)Ke BPeIHON MaHWITyIIs-

[IMeil B CBS3U C MPAKTHYECKH HEU30SKHBIM HHQOHIUPOBAHUEM
eIlle He MOJBEPTrILIMXCS CEKBECTPALMU HEKPOTH3MPOBAHHBIX
30H, YTO 3HAYUTEJIBHO YCYTyOJIsieT POrHo3. DTUM TpeOoBaHUs
YAOBJIETBOPsieT (PaCHUOTOMHS, T.. IIUPOKOE PACCEUCHHUE aro-
HeBpo3a 1o Oesoii JuHuK KuBoTa. OObEM OPIOLIHOM TOJI0CTH
IPU 3TOH MaHMIYJIALUM YBEIUYMBACTCA 3a CUET PACXOXKICHUA
IPSIMBIX MBIIII] )KUBOTA M PACTSHKEHUS KOXKU M OPIOIIMHBI, rep-
METHYHOCTB OPIOLIHON MOJIOCTH COXpaHsieTcsl. B Hae K-
YEeCKOU MPAKTUKE Y 6 OONBHBIX MPUMEHEH CIOCO0 MOIKOKHOM
¢acrporomun st nedenuss AKC npu nankpeonexpose. daciu-
OTOMUS - LIeJICHANIPABIICHHbIM, MUHUUHBA3UBHBII METOJ B KOM-
IUVICKCHOM JICUCHHUHU INaHKPEOHEKpo3a. BoBpemst BbloIHEHHAs
(acoToMHus 1 IPUMEHEHHE COBPEMEHHOTO KOMITIEKCAa MHTEH-
CHBHOH TepaIMy NO3BOJISIT JOOUTHCS YITyUIICHHUs PE3yJIbTaTOB B
JIUEHUH OOJIbHBIX MAaHKPEOHEKPO30M 0e3 TpaBMaTWYHOM Jara-
POTOMMH U JIAAPOCTOMHH.
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RELATIONSHIP BETWEEN CARBOHYDRATE METABOLISM VALUES
AND CALPROTECTIN LEVELS IN PATIENTS WITH ACUTE MYOCARDIAL INFARCTION
WITH REGARD TO CONCOMITANT TYPE 2 DIABETES MELLITUS

Zhuravlova M., Ryndina N., Kravchun P.

Kharkiv National Medical University, Department of Internal Medicine No.2;
Clinical Immunology and Allergology named after academician L.T. Malaya, Ukraine

Acute myocardial infarction (MI) occupies a special place in
the structure of ischemic heart disease (IHD) incidence [1] and
is one of the leading causes of mortality and disability of the
able-bodied population [2,3].

According to literature, the presence of concomitant diabetes
mellitus type 2 (DM) is associated with a high frequency of
complications in patients with acute MI due to the development
of repeated episodes of myocardial ischemia, left ventricular
dysfunction, life threatening rhythm disorders, and thrombo-
embolic events [4,5]. Presence of chronic subclinical inflam-
mation is a condition combining the presence of cardiovascular
pathology and metabolic disorders. This negative trend results
in metabolic disorders associated with DM type 2, such as hy-
perglycemia, insulin resistance, dyslipidemia, oxidative stress,
which ultimately lead to endothelial damage [6,7]. Endothelial
damage is now actively studied as a predictor of an unfavorable
course of IHD [8,9].

The peculiarities of presentation and prognosis in patients
with acute MI with concomitant DM type 2 have been studied
in detail. The association of high mortality after a MI (3.9% and
11.3% respectively) during a year of follow-up was confirmed
by the Euro Heart Survey on Diabetes (EHS-DH) and the Heart
registry, but high prevalence was also reported for carbohydrate
metabolism disorders from impaired glucose tolerance (22.4%)
to actual DM type 2 (44.9%) in the majority of patients with
acute MI [10]. What is more, the incidence of cardiovascular
events correlates with the severity of diabetes [10]. However, an
active search for valid markers that could characterize compli-
cated pathogenesis of atherothrombotic lesions of the coronary
arteries endothelium has not yet been completed.

Calprotectin, a heterodimer formed by two calgranulins, is
one of the factors involved in immune inflammation, which is
currently engaging scientists’ attention. This mediator is mainly
expressed by myeloid cells including monocytes and neutro-
phils. In addition, there is information on the possibility of this
parameter expression by endothelial cells [11] in response to im-
mune inflammation, which leads to transendothelial accumula-
tion of components in the focal point of the lesion [12].

The study of changes in the activity of calprotectin in pa-
tients with cardiac pathology, as well as in the presence of
metabolic disorders, is the subject of scientific discussion,
and information on this problem is controversial and scarce.
Thus, Nijhuis showed an increase in the activity of circulat-
ing calprotectin as a marker of neutrophil activation in obese
patients, with a subsequent decrease in its level in response to
a decrease in body weight [13]. However, unlike the above-
mentioned data, a study conducted by Mortensen [14] found
no relationship between calprotectin level and metabolic ab-
normalities.

Aim is to assess the state of immune inflammation based on
the study of serum calprotectin level, as well as to analyze the
presence and character of links with carbohydrate metabolism
parameters based on the study of blood glucose, insulin and in-
sulin resistance in patients with acute MI and DM type 2.

46

Materials and methods. The study involved examination of
110 patients (mean age 65.25+0.09 years) who underwent treat-
ment at myocardial infarction department of Kharkiv City Clini-
cal Hospital No.27 and Kharkiv Railway Clinical Hospital No.1.
The main group included 64 patients (average age 65.31+1.62
years) with acute MI and concomitant DM type 2. The com-
parison group consisted of 46 patients with acute MI without
DM type 2 (mean age 65.19+1.22 years). Groups were matched
according to age and gender.

The design of the study implied primary laboratory exami-
nation of patients during the first day of the acute MI with ST
segment elevation onset prior to percutaneous intervention or
thrombolytic therapy and their distribution into groups depend-
ing on the presence or absence of concomitant DM type 2.

A complicated course of acute MI in the form of acute heart
failure (pulmonary oedema) was found in 12 patients with DM
type 2, and 8 patients in comparison group. Rhythm disturbanc-
es in patients with acute MI and DM type 2 was detected in the
form of atrial fibrillation in 4 cases, extrasystolic arrhythmia was
seen in 6 patients of this group. In the group with isolated acute
MI, atrial fibrillation was observed in 3 patients, extrasystolic
arrhythmia was found at the same number of patients (6 cases).
Conduction disturbances were detected in the form of AV block
of different degree, bundle branch block both left and right one
in 10 patients with comorbidity of DM type 2 and acute MI, in
12 patients with isolated acute MI. Arterial hypertension was
diagnosed either in 100% of patients in the main group or the
comparison group. Duration of the DM type 2 according to the
outpatient card was 3-10 years.

Blood glucose concentration was determined by glucose
oxidase method. Insulin level was determined by immunoassay
using test system EIA-2935, Insulin ELISA (Germany). Serum
calprotectin level was established by immunoassay using the
MRP8/14 ELISA KIT (Switzerland) test system.

The level of carbohydrate metabolism disruption was as-
sessed by calculating homeostasis model assessment (HOMA),
QUICKI, Caro indices of insulin resistance by the following
mathematical formulas:

HOMA Index: (G x1)/22.5
Caro Index = G /],

where [ is fasting insulinemia (mcU/ml), G, is fasting glyce-

mia (mmol/l)

QUICKI Index = 1/[log (I))+log (G)]

where G is fasting glycemia (mg / dl), I is fasting insu-
linemia (mcU/ml).

The value of the insulin level >12 mcU/ml; HOMA index >
2.6; QUICKI <0.331; Caro Index <0.33 indicates insulin resis-
tance. Troponin I in serum was measured by ELISA.

Statistical analysis was performed using BIOSTAT 3.4 statis-
tical software. Estimation of the difference between the groups
in the distribution of close to normal was carried out by paramet-
ric methods using Fisher’s test (F). The presence of interlinks
between the studied indices was determined by Pearson’s cor-



GEORGIAN MEDICAL NEWS
No 1 (286) 2019

Table. Indices of carbohydrate metabolism, calprotectin in patients with acute MI in the presence or absence of DM type 2

) Patiel.lts with acute MI Patients with isolated Statistical significance
Index, unit of measurement with Dl_V[ type 2 acut_e MI ®)
n =64 n =46
Calprotectin, ng/ml 7.77+1.59 3.44+£0.48 <0.001
Troponin I, ng/ml 543+ 1.26 3.96 +4.21 >0.05
Insulin, plU / ml 29.57+0.67 246 +£0.25 <0.01
Glucose, mmol/L 11.17 £ 0.56 4.62+0.16 <0.01
HOMA index 12.61 £0.87 0.45 +£0.05 <0.01
Caro index 0.32+0.02 2.49+0.61 <0.001
QUICKI index 0.31 £0.005 1.17+0.12 <0.001

relation (R). The differences were considered statistically sig-
nificant in p<0.05.

Results and their discussion. Patients with acute MI in
combination with DM type 2 were found to have a significant
increasing of calprotectin by 25.9% (p <0.001) compared to
patients with acute MI without DM type 2. The results are pre-
sented in Table.

As for the level of insulin in serum, the concentration of this
parameter in patients with combined course of acute MI and DM
type 2 significantly exceeded those in patients with acute MI
without DM type 2.

Assessment of carbohydrate metabolism revealed changes
in the form of statistically significant increase in the concen-
tration of fasting glucose in patients with acute MI in combi-
nation with DM type 2 by 41.8% when compared to patients
with isolated acute MI.

The level of HOMA index in patients with acute MI and con-
comitant DM type 2 when compared to patients with isolated
acute MI was also higher (differences are statistically signifi-
cant, p <0.01). Caro index, reflecting the sensitivity of tissues
to insulin, showed changes in the form of reduction of this pa-
rameter in comorbidity of acute MI and DM type 2 compared to
patients with isolated acute MI. Similar changes were obtained
in QUICKI index, which was significantly lower in patients of
the main group with comorbidity of acute MI and DM type 2.

Concentration of troponin I did not show reliable differences,
the level of this parameter in patients with acute MI and DM
type 2 completely corresponded to that in patients with isolated
acute ML

Patients involved in our study were found to have a damage of
anterior wall of left ventricular in 57% of cases and the posterior
wall in 43% of cases. A comparison of the content of calprotectin
in patients with MI in combination with DM type 2 did not reveal
any significant differences, depending on the location of the lesion
of the myocardium. In patients with lesion of the anterior wall, the
concentration of calprotectin was 7.68+1,12 ng/ml, and in patients
with posterior wall damage - 7.87+1,31 ng/ml (p>0.05).

The presence and character of the links between the studied
parameters were assessed by correlation. Patients with acute MI
in the presence of DM type 2 were found to have a positive cor-
relation between serum calprotectin and insulinemia (R=0.57;
p<0.05), HOMA index (R=0.52; p<0.05) and level of fasting
glycemia (R=0.59; p<0.05). The obtained results indicate that an
increase in immune inflammatory activity due to the proinflam-
matory parameter of calprotectin is accompanied by changes of
carbohydrate homeostasis in the form of an increase in the insu-
lin resistance degree in patients with acute MI and DM type 2.

Obtained results show that calprotectin level may be used as
marker of insulin resistance progression. The further research
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is need for investigation the predictive properties of those pa-
rameter which determines the relevance of scientific debate.
The results obtained in our study do not contradict the data
of other authors of the world medical community. Thus, the
team of authors led by Ortega F. provided information on a
relationship between calprotectin with chronic inflammation
and metabolic disorders, such as a decrease in tissue sensitiv-
ity to insulin [15]. In addition, there are data [13] regarding
an association of the concentration of circulating calprotectin
with excessive body weight and obesity.

There was found direct correlation between serum calpro-
tectin level and the troponin I concentration in patients with
AMI and DM type 2 (R=0,64; p<0.05). This indicates the ex-
istence of a relationship between the activity of the prothrom-
botic indicator of calprotectin and the severity of myocardial
damage in patients with AMI. High levels of calprotectin
were found in the area of myocardial lesion [16]. In addition,
a group of researchers led by Montagnana M. reported about
early time of calprotectin occurrence after onset of the myo-
cardial lesion [17]. What is more, there is information about
possible prognostic properties of that marker, concerning
survival of patients with coronary artery disease [16]. Thus,
taking into account our data and results of other researchers
it is possible to assume use of this parameter as a marker of
myocardial ischemia due to its diagnostic properties together
with troponin I. Furthers investigations are need.

Changes in the activity of calprotectin may be a common
pathogenetic link that combines metabolic disorders and coro-
nary artery disease. So high levels of calprotectin as a prothrom-
botic immune marker can be considered as a factor in the de-
stabilization of coronary atherosclerosis and the progression of
insulin resistance.

23% of patients with AMI and DM type 2 had a complicated
course of the hospital’s period of cardiovascular event. Thus,
prospects of our studies will be the analysis of calprotectin dy-
namics, depending on the presence of complications in patients
with ML

ConclusionsThe presence of DM type 2 in patients with acute
MI is accompanied by hyperglycemia and hyperinsulinemia,
which is associated with an increase in the activity of immune
inflammation due to calprotectinemia. High calprotectin con-
centration is interrelated with the degree of insulin resistance,
determined using HOMA, and severity of cardiac ischemia.
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SUMMARY

RELATIONSHIP BETWEEN CARBOHYDRATE ME-
TABOLISM VALUES AND CALPROTECTIN LEVELS IN
PATIENTS WITH ACUTE MYOCARDIAL INFARCTION
WITH REGARD TO CONCOMITANT TYPE 2 DIABE-
TES MELLITUS

Zhuravlova M., Ryndina N., Kravchun P.

Kharkiv National Medical University, Department of Internal
Medicine No.2; Clinical Immunology and Allergology named
after academician L.T. Malaya, Ukraine

According to literature, the presence of concomitant diabetes
mellitus type 2 (DM) is associated with a high frequency of
complications in patients with acute myocardial infarction (MI)
due to the development of repeated episodes of myocardial isch-
emia, left ventricular dysfunction, life threatening rhythm disor-
ders, and thromboembolic events

Aim: to analyze the state of immuno-inflammation based on
the study of calprotectin, as well as to assess the presence and
nature of links with carbohydrate metabolism parameters based
on the study of blood glucose, insulin and insulin resistance.

Patients with AMI in combination with DM 2 were found to
have a significant increase in the level of calprotectin by 25.9%
(p<0.001) compared to patients with AMI without DM 2.

Assessment of carbohydrate metabolism rates revealed
changes in the form of statistically significant increase in the
concentration of fasting glucose in patients with AMI in com-
bination with DM 2 by 41.8% (p<0.001) when compared to pa-
tients with isolated AMI.

As for serum insulin, the level of this parameter when com-
bined with the course of AMI and DM 2 significantly exceeded
those in patients with AMI without DM 2.

The level of HOMA index in patients with AMI with con-
comitant DM 2 when compared to patients with isolated AMI
was also higher (differences are statistically significant, p<0.01).

The study showed a correlation between serum calprotec-
tin and insulinemia (R=0.57; p<0.05), HOMA index (R=0.52;
p<0.05), fasting glycemia (R=0.59; p<0.05) and troponin I level
(R=0,64; p<0,05).

The obtained results indicate that the growth of immune in-
flammatory activity due to the proinflammatory parameter of
calprotectin is accompanied by an increase in changes in carbo-
hydrate homeostasis in the form of an increase in the degree of
insulin resistance in patients with AMI and DM 2, and severity
of cardiac ischemia.

Keywords: acute myocardial infarction, diabetes mellitus
type 2, calprotectin, insulin, troponin I.
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PE3IOME

B3AUMOCBA3b MAPAMETPOB YITIEBOJHOI'O OBMEHA U KAJIBITPOTEKTHUHA Y BOJIBHBIX
OCTPBIM HH®APKTOM MHUOKAPIA U CAXAPHBIM TJUABETOM THIIA 2

Kypasaesa M.U., Poinauna H.I., KpaBuyn ILI.

Xapvrosckuil HAYUOHATBHBIT MEOUYUHCKUL YHUBepCcUumen. Kagpeopa enympennei meouyunsl Ne2,
KAUHUYECKOU UMMYHOL02UU U aniepaonoeuu um. akademura J1.T. Manoii, Yxpauna

Lenp uccienoBanus - aHaIU3 COCTOSHUS UMMYHOBOCIIAJIE-
HYSI HA OCHOBAHUU U3Y4EHUs KaJIbIPOTCKTHHA U OLCHKA HaJlU-
4psl U XapakTepa CBsA3e ¢ Moka3aressiMU YIIICBOJHOTO OOMeHa
Ha OCHOBAHUM U3YYEHUS YPOBHS IIFOKO3bl KPOBH, MHCYJIMHA U
CTEIICHH BBIPAXKCHHOCTH UHCYIMHOPE3UCTEHTHOCTH.

VY GonbHBIX ocTpbIM HHpapkToM Muokapaa (OMIM) B couera-
HUM ¢ caxapHbIM auadetom tuna 2 (CJ[2) BBIABICHO J0CTOBEP-
HOE IOBBIIICHUE YPOBHS KaJbIpoTeKTHHa Ha 25,9% (p<0,001)
B cpaBHeHuH ¢ 6oabHbIME OVIM 6e3 C12.

AHanu3 rnokasarenei yriieBoJHOro 0OMeHa BbISIBUJI H3MEHEHUS
B BHJIC POCTa KOHIICHTPAIIMH [JTFOKO3bI HATOMIAK Y 00ibHBIX OMM
B coueranun ¢ C/I2 na 41,8% (p<0,001) npu corocrapieHuu ¢
6ombHbIMU TONBKO OMIM. UTo Kacaercst ypoBHs HHCYJIMHA CHIBO-
POTKH KPOBH, JAHHBIN [TapaMeTp NpU codeTaHHoM TeueHn OVIM

u CJ12 nocroBepHO npeBblial TakoBoit y 601pHb1x OUM 6e3 CI12.
VYposens nraexkca HOMA y 6onbHbix OVIM ¢ comyTCTBYyOIINM
C/12 B cpaBHeHn# ¢ 60nbHBIMU H3051HpoBaHHBIM OVIM Taroke ObL1
BBbILLIE (pa3nuuus JocToBepHsl, p<0,01).

BBIsiBIICHBI KOPPEISILIMOHHBIE CBSI3H MEK/Ty TIOKA3aTeIISIMU KaJlb-
IPOTEKTUHA CHIBOPOTKU KpoBU U MHCYnuHemun (R=0,57, p<0,05),
unjexkcom HOMA (R=0,52; p<0,05), ypoBHEM ITIMKEMUH HATOLIAK
(R=0,59; p<0,05) u tporonunom I (R=0,64; p<0,05).

[Mony4eHHble pe3ysbTaThl CBUACTEIBCTBYIOT 00 YBEIHUCHHN
AyTOMMMYHHOM aKTHMBHOCTH 3@ CYET IPOBOCHAJIMTEIBHBIX ITa-
paMeTpoB KaJbIPOTEKTHHA, KOTOpas BBI3BIBAET YCyryOJeHHE
KapIuajabHOM MIIEMHUU U M3MEHEHHsl B paboTe CHCTEMBI yIjie-
BOJHOIO TOMEOCTa3a B BUAE POCTa CTEINEHH HHCYIMHOPE3H-
creHTHOCTH Y 60mbHBIX OUM B coueranuu ¢ C/12.
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EUROPEAN CARDIAC RESYNCHRONIZATION THERAPY SURVEY II:
COMPARISON OF RESULTS IN GEORGIA WITH OTHER COUNTRIES

"Papiashvili G., 'Machitidze G., Linde C., Normand C., 3Dickstein K.

'Jo Ann Medical Center, Tbilisi, Georgia, *Karolinska University Hospital and Karolinska Institutet, Heart and Vascular Theme,
Stockholm, Sweden, SUniversity of Bergen, Department of Internal Medicine, Department of Cardiology, Stavanger, Norway

Cardiac resynchronisation therapy (CRT) is an important
treatment modality for patients with heart failure with a re-
duced ejection fraction and interventricular conduction delay
[1,2]. Large clinical trials [3-8] have established the role of
CRT in reducing heart failure hospitalisations and improv-
ing symptoms, left ventricular (LV) function and mortality.
Current guidelines [1,2] are consistent in support of CRT for
patients with New York Heart Association (NYHA) class 1I,
IIT and ambulatory class IV heart failure, reduced LV ejec-
tion fraction and QRS prolongation, particularly left bundle
branch block [1,2]. The current challenge facing medical
practitioners is to maximize the rate of patients, who respond
to CRT and the magnitude of that response [9]. Current areas
of interest for achieving these goals include improving pa-
tient selection [10], individualising LV lead placement and
application of new technologies [11] and techniques for CRT
delivery.

The first CRT Survey [12] was a 6-monthlong study of pa-
tients receiving CRT therapy which was conducted between
2008 and 2009 by the European Society of Cardiology (ESC)
in cooperation with the European Heart Rhythm Association
(EHRA) and the Heart Failure Association (HFA), the results
of which were published in 2009 [13]. This first CRT Survey
was based on data from 13 countries with 2438 implantations
and provided valuable insights into current clinical practice
in this field.

Material and methods. CRT Survey II was designed by
Heart Failure Association (HFA) and European Heart Rhythm
Association (EHRA) and investigators from 47 ESC member
countries were invited to participate from which 42 agreed to
participate. The survey was conducted from October 2015 to
December 2016 in 42 ESC member countries [14].

The national coordinators were responsible for obtaining
national Institutional Review Board approval, recruiting
centers in their country and distributing information from
scientific committee to their implanters. The participating
centers completed one-time site questionnaire about their
hospital type and size, population served, infrastructure,
facilities and implantation procedures. As for the elec-
tronic case-report form, implanting centers were asked to
complete web-based data collection form, which included
information on patient characteristics, investigations, im-
plantation procedures and complications during the index
hospitalization [14].

The form was initiated prior to the implantation procedure
to ensure reporting both successful and non-successful im-
plants. The data collection, management, and analysis in both
the first CRT Survey and the CRT Survey II was conducted
by Institut fur Herzinfarktforschung in Ludwigshafen. The 11
088 patients enrolled represented 11% of the total number of
expected implantations in participating countries during the
survey period; 32% of patients were aged >75 years, 28% of
procedures were upgrades from a permanent pacemaker or
implantable cardioverter-defibrillator and 30% were CRT-P
rather than CRT-D. Most patients (88%) had aQRS duration
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>130 ms, 73% had left bundle branch block and 26% were
in atrial fibrillation at the time of implantation. Large geo-
graphical variations in clinical practice were observed.

Survey Population. All consecutive hospitalized patients with
new implantation of CRT-P or CRT-D device or upgrades from
an implantable cardioverter-defibrillator or permanent pacemak-
er were included in the survey.

Results and their discussion. We compared the outcome data
of the CRT Survey II with the Georgian cohort.

24 patients were enrolled from 2 participating medical centers
of Georgia in the CRT Survey II.

In Georgia, the number of first attempts for CRT implantation
was 92.3%, number of second attempts was 7.7%, and number
of third attempts was 0%. The number of first implantations was
91.7%, number of second implantations was 8.3% and there
were no third implantations (0%).

According to demographics, the median age of patients in
Georgian registry was 66 years, from which 45.8% was younger
than 65 years, 41.7% of patients was aged between 65-75 years
and 12.5% was older than 75 years. From 24 patients, there were
16 (66.7%) males and 8 (33.3%) females.

Elective admission occurred in 23 (95.8%) cases and 2 pa-
tients had been referred from another medical center (8.3%).
None of the patients had been enrolled in clinical trials.

Primary HF aetiology was non-ischaemic cardiomyopathy -
in 14 out of 24 (58.3%) cases, compared to 49.8% in all other
countries (p=0.58199). while ischaemic cardiomyopathy was
found in 9 (37.5%) patients and in 1 (4.2%) patient, the HF was
caused by other cause.

37.5% of patients had a history of myocardial infarction,
33.3% of patients had undergone revascularization procedures
(PCI/CABG) and 62.5% was known to be hypertensive.

Despite multiple similarities, also substantial differences
are noted when comparing the Georgian data to the all other
countries. The percentage of elective admission was higher
in Georgia, than in all other countries: 95.8% versus 76.9%
(p=0.02783). Referral rate from other medical centers was
lower in Georgia, than in all other countries: 8.3% versus
25.4% (p=0.05534).

One of the most notable differences was the prevalence of
atrial fibrillation in past medical history, which was 20.8% in
Georgian population and 40.9% in all other participant countries
(p=0.04598).

Another important difference was a relatively low prevalence
of valvular heart disease in Georgian population, which was
8.3% as opposed to 27.2% in all other countries (p=0.03775).

Furthermore, none of Georgian population patients had un-
dergone cardiac valve surgery or procedure, while 31.6% of
European population patients had a history of one of them
(p=0.05465).

Percentage of patients with obstructive lung disease or ane-
mia was 8.3% and 8.3% in Georgian population, while num-
bers of 12.0% (p=0.57643) and 15.0% (p=0.35844) was ob-
served in all other countries, respectively. 25% of patients in
Georgia had chronic kidney disease (eGFR <60), which was
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Table. Demographic Data

Georgia All other countries P-value
N of patients 24 11064
Demographics
Age (year) 63.4£10.6 (n=24) 68.5£10.8 (n=11015) 0.02079
Age <65 45.8% (11/24) 31.5% (3467/110150
65<age<75 41.7 (10/24) 36.5% (4015/11015)
Age >75 12.5% (3/24) 32.1% (3533/11015)
Gender 0.30187
Male 66.7% (16/24) 75.7% (8350/11028)
Female 33.3% (8/24) 24.3% (2678/11028)
Primary HF aetiology 0.58199
Ischaemic 37.5% (9/24) 44.5% (4866/10929)
Non-ischaemic 58.3% (14/24) 49.8% (5439/10929)
Other 4.2% (1/24) 5.7% (624/10929)
Past history and major comorbidity
Miocardial infarction 37.5% (9/24) 36.2% (3948/10902) 0.89679
Prior revascularization (PCI/CABG) 33.3% (8/24) 38.9% (4237/10900) 0.57820
Hypertension 62.5% (15/24) 63.9% (6947/10876) 0.88864
Atrial fibrillation 20.8% (5/24) 40.9% (4454/10896) 0.04598
Valvular heart disease 8.3% (2/24) 27.2% (2966/10896) 0.03775
Obstructive lung disease 8.3% (2/24) 12.0% (1313/10898) 0.57643
Diabetes 0.0% (0/24) 31.5% (3428/10897) 0.00091
Anemia 8.3% (2/24) 15.0% (1638/10892) 0.35844
Chronic kidney disease (eGFR<60) 25.0% (6/24) 31.1% (3389/10883) 0.51638
HF hospitalization during past year 91.7% (22/24) 46.4% (5056/10893) <.00001
Pre-implant clinical evaluation
NYHA class 0.00051
1 0.0% (0/24) 3.4% (370/10824)
I 8.3% (2/24) 37.7% (4081/10824)
I 79.2% (19/24) 54.4% (5890/10824)
v 12.5% (3/24) 4.5% (483/10824)
BMI (kg/m?) 26.6+4.5 n=24 27.9+£5.0 n=10450 0.07938
Underweight (BMI<18.5) 0.0% (0/24) 1.0% (102/10450)
Normal weight (18.5<BMI<25) 33.3% (8/24) 27.9% (2916/10450)
Pre-obesity (25<BMI<30) 58.3% (14/24) 41.6% (4344/10450)
Obesity (BMI>30) 8.3% (2/24) 29.6% (3088/10450)
Diastolic blood pressure (mmHg) 73.3+6.3 n=24 73.6£11.5 n=10678
Systolic blood pressure (mmHg) 116.3+£16.8 n=24 124.8£18.9 n=10681

observed in 31.1% of all other participant countries’ population Interestingly, the vast majority of Georgian population pa-
(p=0.51636). Notably, there were no diabetic patients among the tients (91.7%) had been hospitalized for HF during the past year,
Georgian population as opposed to 31.5% of diabetic patients in while only 46.4% of patients had been hospitalized in all other
all other countries (p=0.00091). countries (p<.00001).
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Percentage of previous device implantations was also notably
different: 8.3% in Georgian population as opposed to 27.9% in
all other countries (p=0.03288). One possible explanation for
this might be a generally low rate of cardiac device implanta-
tions in Georgia.

Notable differences were noted in pre-implant clinical
evaluation: In Georgian population, 0% of patients were in
NYHA I, 8.3% were in NYHA II, 79.2% in NYHA III and
12.5% in NYHA 1V, as opposed to 3.4% of patients in NYHA
1,37.7% in NYHAII, 54.4% in NYHA III and 4.5% in NYHA
IV for all other countries (p=0.00051).

Important differences were observed in pre-implant
ECG analysis results: The median intrinsic QRS duration
was 171 ms in Georgian population versus 160 ms in all
othe countries (p=0.00090). The 5" and 95" percentiles
were 140 and 240 ms in Georgian population versus 108
and 200 ms in all other European countries, respectively
(p=0.00090).

As for QRS morphology, only LBBB was found in all of Geor-
gian population patients (100%), while 75.2% of patients from
all other countries had only LBBB on their ECG (p=0.00490),
6.6% had only RBBB (p=0.19214)and 18.2% had other types of
conduction abnormalities (p=0.02090).
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Heart failure with wide QRS was the indication for CRT im-
plantation in 100% of Georgian population patients, but it was
so in only 59.9% of the patients from all other European coun-
tries (p=0.00006).

Interesting differences were also noted in preimplant imaging
used to determine CRT indication: 100% of Georgian popula-
tion patiens only echocardiography was used, while in all other
European countries in addition to echocardiography which was
performed in 97.7% of patients (p=0.44758), several other imag-
ing modalities were used: cardiac MRI (9.8%; p=0.10577), CT
scan (1.5%; p=0.54427), scintigraphy (3.7%; p=0.33860), scar
evaluation to influence LV lead placement (3.0%; p=0.39000).
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According to device types, all of the implanted devices were
CRT-Ds in Georgia (100%), no CRT-P devices were implanted.
In all other European countries, 30.3% were CRT-Ps and 69.7%
were CRT-D devices(p=0.00124).

In Georgia, 45.8% of devices were implanted in cathlab, 50%
were implanted in dedicated EP lab and 1 device (4.2%) was
implanted in an operating theatre.

In contrast, in all other countries, 25.2% of devices were
implanted in cathlab, 30.6% were implanted in dedicated
EP lab, 33.5% were implanted in device implantation lab,
10.1% in an operating theatre and 0.5% in other departments
(p=0.00039).

RV lead was exclusively implanted as the first lead in Geor-
gian population. In all other countries, RV lead was implanted
first in 83.5% of cases but in 16.5%, LV lead was implanted first
(p=0.02941).

Lead types were almost exclusively bipolar (95.8%) in
Georgian population patients, with only one case of unipolar
lead implantation (4.2%), no multipolar leads were used. In
contrast, multipolar leads were implanted in 57.2% ofpatients
in all other countries, bipolar leads were implanted in 42.1%
and unipolar leads used in 0.7% of patients (p<.00001).

Periprocedural complication rate was much higher in Geor-
gian population: 23.1% versus 5.5% in all other countries
(p=0.00009). Coronary sinus dissection was the most common
complication in both groups: 50% of complications in Georgian
population and 34.2% of complications in all other countries
(p=0.41727).

Important differences were noted in device programming:
while the rates of AV programming performed prior to dis-
charge were similar: 58.3% in Georgian and 57.9% for all
others countries, VV programming was performed prior to
discharge in 87.5% of Georgian population versus 56.3% in
all other countries (p=0.00208). Device-based software opti-
mization for AV or V'V rates were also largely different: 4.2%
in Georgian population versus 36.5% in all other European
countries (p=0.00102).

Total length of hospital stay was notably shorter in Georgian
population, than in all other European countries: median 2 ver-
sus 3 days, 5" and 95" percentile: 1 and 9 versus 1 and 20 days
(p=0.00116).

In all other countries, 29.9% of devices were planned to be
monitored remotely, while no telemetry was planned to be used
in Georgian population patients (p=0.00138).

The CRT Survey Il provided valuable insights into clini-
cal practice of providing cardiac resynchronization therapy
across different European countries. This data shows that
there are substantial differences and the practice is not ho-
mogenized. We can speculate that the national differences in
availability of resources, reimbursement policies, availability
of trained and experienced personnel, awareness of current
clinical practice recommendations and diagnostic and treat-
ment modalities contribute to the heterogeneity of the clinical
practices. Specifically the underutilization of multipolar LV
leads and pre-implant imaging modalities other than standard
echocardiography clearly reflects the lack of reimbursement
and resource availability. No patients with diabetes in Geor-
gian population is probably due to the general low number of
patients included in the Survey. The fact that the patients from
Georgia had only LBBB should probably reflect the stricter
selection criteria for CRT implantation. Higher number of
complications probably is the result of the lack of experi-
enced operators which itself is the consequence of no reim-
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bursement for CRT devices which results in very low number
of CRT implantations in general and the underutilisation of
newer, safer and more effective materials for implantation.
In conclusion, we might say, that despite CRT II Survey
analysis shows us some similarities, there are also multiple,
notable differencies between Georgian population and all
other European countries’ data, which can be explained by a
number of socio-economic or healthcare-related factors.
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SUMMARY

EUROPEAN CARDIAC RESYNCHRONIZATION THERAPY SURVEY II:
COMPARISON OF RESULTS IN GEORGIA WITH OTHER COUNTRIES

"Papiashvili G., 'Machitidze G., *Linde C., *Normand C., *Dickstein K.

'Jo Ann Medical Center, Thilisi, Georgia; *Karolinska University Hospital and Karolinska Institutet, Heart and Vascular Theme, Stock-
holm, Sweden, *University of Bergen, Department of Internal Medicine, Department of Cardiology, Stavanger, Norway

Cardiac resynchronization therapy (CRT) is an important
treatment modality for patients with heart failure with a re-
duced ejection fraction and interventricular conduction delay
which is supported by current guidelines from major medical
societies.

One of the largest international clinical practice surveys re-
garding the CRT - CRT Survey II was conducted from October
2015 to December 2016 in 42 ESC member countries. We com-
pared the outcome data of the CRT Survey II with the Georgian
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cohort, where 24 patients were enrolled from 2 participating
medical centers of Georgia. Despite CRT II Survey analysis did
show us some similarities, there were also multiple, notable dif-
ferencies between Georgian population and all other European
countries’ data, which can be explained by a number of socio-
economic or healthcare-related factors.

Keywords: Cardiac resynchronization therapy, CRT Sur-
vey 11, Georgia.
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EBPOIENCKHAM OIPOC II ITO CEPIEYHOM PE3NHXPOHU3AIIMOHHOM TEPAIINN:
CPABHEHUE PE3YJIBTATOB I'PY3UH C IPYTUMHU CTPAHAMUA

Manuamsuau I, 'Mauutujze I., Jlunge .M., *Hopmana K., 3ukcreiin K.

'Meouyuncxuit yenmp um. [Jorco Dun, Tounucu, I pysus; *Kaponunckas ynugepcumemckas kaunuka u Kaponunckui uncmumym,
cepoeuro-cocyoucmas mema, Cmoxeonvm, [llseyus; *Vuusepcumem Bepeena, Oenapmamenm eHympeHHet MeouyuHbl,
Odenapmamenm xapouonozuu, Cmasaneep, bepzen, Hopseaus

Cepaeunas pecunxponusupytomas tepanus (CRT) sBnsercs
Ba)KHBIM METO/IOM JICUEHHs MAllMEHTOB C CEpACYHON HerocTa-
TOYHOCTBIO C YMEHBIICHHOH (pakuuell BEIOpoca 1 HapyIIeHHU-
€M MEXOKeNyI0UKOBO MPOBOAUMOCTH, YTO IOATBEpP)KIAeTCS
JICHCTBYIOIINMH PEKOMEHAALMSIMU OCHOBHBIX MEIUIIMHCKUX
00I1IECTB.

OnHO M3 KpyNHEHIIMX KIMHUYECKUX MCCIIENOBAHUM B OT-
HomeHnu CRT - CRT Survey Il 6but0 mpoBeneHO ¢ OKTSAOpsS
2015 roma no nexadbps 2016 roma B 42 crpanax-uieHax ESC.

Ms1 cpaBHmn pesynsrarsl oocnenoanus CRT II rpysuHckoi
KOTOPTHI, I7ie 24 mannenTa ObUTH 3a4KMCIIeHbI U3 2 y4aCTBYIOMINX
MEIUIMHCKUX IeHTpoB [ py3un.

Hecmotps Ha 10, uto ananu3 CRT II Survey mokasan He-
KOTOPBIE CXOACTBA, OBUIM OTMEYECHBI MHOTOYHCICHHBIC pa3-
JUYUS MEXJAy NaHHBIMU TPY3HMHCKOIO HACENEHUs M BCEX
JIPYrUX €BPONEHCKUX CTpaH, YTO MOXKHO OOBSACHUTH PAAOM
COLIMAJIBHO-KOHOMUYECKUX MM CBA3AHHBIX C 3IpaBOOXpa-
HeHHEM (aKTOPOB.
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METOPROLOL SUCCINATE: GENETIC ASPECTS OF INDIVIDUAL SENSITIVITY
AND EFFICACY IN PATIENTS WITH OBESITY AND CHRONIC HEART FAILURE

Gasanov Iu., Rudyk Y.

Government Institution «L.T. Malaya Therapy National Institute of the National Academy of Medical Sciences of Ukrainey, Ukraine

The cornerstone of modern medicine in general, and therapy,
cardiology in particular, is the problem of comorbidity, one of
the most common of which is the combination of chronic heart
failure (CHF) and obesity [1]. The presence of concomitant
pathology tends doctors to polipramaze, simultaneous admin-
istrations of several pharmacological agents, but the multiplicity
of their effects in combination, and various aspects of pharma-
codynamics and pharmacokinetics for the comorbidity of dis-
eases, require further study [2-4]. Although beta-adrenoblockers
(BAB), in particular, metoprolol succinate, have been widely
used in CHF pharmacotherapy, the efficacy and dosage prin-
ciples, taking into account the pharmacogenetic profile of the
patient, have not been studied sufficiently.

Aim - optimization of the treatment of obesity and CHF pa-
tients by identifying key factors for the progression of cardiac
decompensation and the principles of using metoprolol succi-
nate, taking into account pharmacogenetic aspects in the com-
plex treatment of this comorbidity.

Material and methods. In a prospective randomized dynam-
ic interventional study for one year, on the basis of the Gov-
ernment Institution «L. T. Malaya Therapy National Institute
of the National Academy of Medical Sciences of Ukraine» 127
patients with CHF 2"-3" stages, 1¥—4" functional class by New
York Heart Association (NYHA) at the age of 32-87 (61 [57;
65]) years were examined, including 93 men and 34 women.
The criteria for inclusion in the study were: age over 18; the
presence of CHF of the 2"-3" stage of ischemic or hypertensive
genesis with sinus rhythm and progressive systolic dysfunction
of the left ventricle requiring the use of BAB; absence of con-
traindications for the administration of BAB, inflammatory and
neoplastic conditions, etc., conditions that could significantly
affect the results of the study. Exclusion criteria — reluctance
to start or continue the study; the presence or development of
conditions that could distort the results of the study.

Clinical signs are provided with a score on the scale of clinical
symptoms (SOCS), body mass index (BMI). In order to assess
the exercise tolerance, a 6-minute test walk was conducted. As
psychosocial indicators, the results of the Minnesota question-
naire use were applied.

Central hemodynamics was studied by doppler and echocardiog-
raphy (Vivid 3, General Electric, USA). Following parapeters were
assessed: values of the left diastolic size of the left ventricle, left
systolic left ventricular size, the thickness of the interventricular
membrane, the thickness of the left wall of the left ventricle, the left
atrium, the right ventricle, right atrium, maximum speed of early
(E) and late (A) diastolic filling, left ventricular ejection fraction
(LV EF); left ventricular myocardial mass.

The variability of the heart rate was evaluated using Holter
monitoring (Cardiosens, KhAI Medica, Ukraine). In particular,
the following indicators were studied: standard deviation of av-
erage R—R duration (SDNN); percentage of the total number of
successive pairs of R—R intervals that differ by more than 50
ms (pNN 50); total power of the spectrum (TP); measure of the
power of low-frequency (0.04—0.15 Hz) neurohumoral regula-
tion effects, which is associated mainly with the sympathetic
and partially parasympathetic regulatory unit (LF); the measure
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of the power of high-frequency (0.15-0.40 Hz) neurohumoral
regulation effects, which is associated mainly with the parasym-
pathetic link of regulation (HF); the index of symmetric interac-
tion of LF/HF [11].

The content of insulin and NT-proBNP in serum was as-
sessed by immunoassay using Insulin ELISA (DRG Instruments
GmbH, Germany) and NTproBNP-IFA-BEST reagents (Vector-
Best, Russia). Measurement of optical density and calculation
of the results were carried out by a semi-automatic immunoas-
say analyzer “Immunochem-2100” (USA). The glucose content
was determined using glucose oxidase method using SpinLab
reagents, Ukraine by the semi-automatic biochemical analyzer
CHEM-7 (Erba Diagnostics Mannheim GmbH, Germany). In-
sulin resistance was characterized by the model HOMA-IR =
glucose (mmol/l)xinsulin (uS/ml)/22.5.

Investigation of the allele polymorphism of the G1846A gene
of CYP2D6 was carried out by real-time polymerase chain reac-
tion using the kit of reagents “G1846A of the gene CYP2D6 4
rs 3892097 produced by Synthol (Russia). Amplification and
allelic discrimination were performed using the CFX96 Touch
(BioRad Laboratories Pte.Ltd., Singapore) product detection
system for real-time polymerase chain reaction products.

Metoprolol succinate was administered according to a stan-
dard titration schedule every 2 weeks from 12.5 mg to 100-200
mg. The design assumed two control points (CP): CP1 — be-
fore the start of metoprolol succinate; CP2 — one year after the
regular use of the drug in the target dose. In addition, patients in
the complex treatment of CHF received angiotensin-converting
enzyme inhibitors, angiotensin II receptor blockers, aldosterone
antagonists, diuretics etc.; according to the structure of the ther-
apy, all groups were comparable.

The preliminary assessment of the character of the distribution
of indicators by the visual method and using the Shapiro-Wilk
W test criterion found that it is significantly different from the
normal one; it prompted the further use of non-parametric statis-
tics [5]. Comprehensive evaluation of the data is done by means
of factor analysis by the method of the main components, fol-
lowed by varimax-rotation of the factor axes [5]. A comparative
analysis of certain clinical criteria using the sequential analysis
of Wald A.A. in the modification of Gubler E.V. allowed to de-
termine the diagnostic value, the prognostic value and the force
of the influence of factors on the difference between the param-
eters of clinical groups and prognostic factors [6-8]. The main
criteria for assessing the predictive value of individual clinical
signs were: the influence of the factor (n% %), its informative-
ness (I; bit), which were determined by the standard method [9].
The following indicators of diagnostic value were calculated:
sensitivity (the ratio of truly positive (TP) to the sum of truly
positive and false negative (FN) results), specificity (the ratio
of true negative (TN) to the sum of true negative and false posi-
tive (FP) results), positive predictive the value (the ratio of truly
positive (TP) to the amount of truly positive and FP results), the
negative predictive value — the ratio of TN to the amount of TN
and FN. The results were statistically plausible with p<0.05.

Maintaining the data bank of the study, baseline calculations
of the derivatives, frequency characterization of the signs, the
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construction of the diagrams were carried out using the software
Microsoft Acces, Microsoft Excel 2010 (license number 01631-
551-3027986-27852), all calculations carried out by means of
Statsoft Statistica 8.0 (license number STA862D175437Q).

The study was approved by the Bioethics Commission of the
Government Institution «L. T. Malaya Therapy National Insti-
tute of the National Academy of Medical Sciences of Ukraine»
(Protocol No. 16, December 16, 2013).

Results and their discussion. In order to integrate assessment
of clinical, genetic, echocardiographic, biochemical parameters,
data on heart rate variability and quality of life related to health, as
well as the results of treatment of obese patients and chronic heart
failure using metoprolol succinate, a logical and statistical analysis
was performed as the basis for the development of the latest diag-
nostic and therapeutic and prophylactic measures. Complex assess-
ment in order to find multiple interconnections between variables in
an array of all available data was performed by factor analysis. To
this end, some qualitative (categorical) indicators have been con-
verted quantitatively to their score.

The analysis included indicators, based on the interrelations
between them, four factors were identified, which in aggregate
explained the variability of empirical data (Table 1).

The analysis of data in Table 1 showed that among the vari-
ables some constellations took place - 76.8% of all fluctuations
and changes observed in empirical data due to the effect of the
first two factors. Factors 3, 4, to a lesser extent, influenced the
variability of indicators. Table 2 shows the factor loads of these
two significant factors.

Taking into account the range of indicators that load each
of the factors, factor 1 was given the name «clinical-hemo-
dynamic factor», factor 2 was called «anthropogenic demo-
graphic factor».
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Graphical reproduction of the condition of the contingent of
patients with obesity and without factors in the coordinates
is performed. The distance between the indicators reflects
the degree of difference between them (directly proportional
to the % the greater the distance between the indicators, the
more pronounced the differences between them), according
to certain factors.

Taking into account the components that loaded the factors,
the above provisions can be interpreted as follows: for patients
obese obese obesity is characterized by a relatively high sever-
ity of structural and functional changes in the heart and blood
vessels. On the other hand, anamnestic burden, anthropo-demo-
graphic indicators, etc. (Table 2) are of paramount importance
for normal body weight.

Thus, as a result of the conducted factor analysis, two main
factors have been identified, the joint action of which explains
76.8% of the variability of indicators in patients with obesity
and chronic heart failure. Factor estimates for the most potent
“clinically-hemodynamic” and “anthropo-demographic” factors
with a high degree of reliability distinguished groups of patients
with obesity and normal body weight.

For the use of research results in order to stratify risk by 24
clinical signs, informative indicators and their predictive value
are calculated (Table 3).

According to the study of the frequency of individual factors
and the prognostic value of each of the criteria, a prognostic pro-
tocol for assessing the further prediction of the success of meto-
prolol succinate in the treatment of obese patients and chronic
heart failure was worked out.

Structurally, the protocol has the form of a table that includes
the signs and their corresponding predictive coefficients and the
scale of estimation of the result of forecasting.

Table 1. Ranking of the most powerful factors influencing variability
of indicators in patients with obesity and chronic heart failure

Factors The power of the explained influence on the variability of indicators,%
Factor 1 43,0
Factor 2 33,8
Factor 3 12,6
Factor 4 10,5
Total 100,0

Table 2. Features of the structure of factor load factors in patients with chronic heart failure with obesity and without

Obesity Normal weight
Parameters
Factor 1 Factor 2 Factor 1 Factor 2
1. Age -0.202 0.948" -0.212 0.924"
2. Heart failure anamnesis duration -0.204 0.853" -0.273 0.815"
3. BMI -0.055 -0.972" 0.267 0.220
4. Intensity of clinical signs by scale 0.211 -0.533 0.295 -0.233
5. Quality of life -0.898" -0.077 0.692 0.099
6. 6-minutes walk test 0.610 0.633" -0.534 -0.104
7. LV end-diastolic dimension 0.893" -0.113 0.877" -0.283
8. LV end-systolic dimension 0.933" -0.124 0.921° -0.170
9. atrial septum thickness -0.713" 0.097 0.367 0.586
10. LV posterior wall thickness -0.904 -0.282 0.533 0.552

note: ~~ difference is evident by p<0.05
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Table 3. Rank distribution, prognostic value and information capacity for efficacy

of metoprolol succinate in a treatment of patients with obesity and chronic heart failure

2
'3 ) -
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] > (=
£ .o oo | &a
E Parameters Grades p = S *g §_ § E\i
. : = |2
= E ° =
< ~ =
=
) G1846A 3.190 -3.7
1 | Polymorphism of G1846A gene CYP2D6 <0.01 38
G1846G 1.392 +6.8
>80 2.204 -3.7
2 Heart rate, ¢! <0.01 33
<80 2.138 +7.0
) . above norm 0.720 -4.0
3 Left ventricle myocardial mass <0.01 29
norm 1.137 +7.0
norm 0.097 +2.2
4 Left ventricle end-diastolic size <0.01 18
above norm 0.136 -1.4
20.0-25.9 0.404 +3.9
5 BMI 26.0-27.9 <0.01 3.173 +9.7 28
above 27.9 1.137 -4.0
. 2B 0.404 -4.0
6 Heart failure stage <0.01 21
2A 1.137 +3.9
. . below norm 0.319 -1.7
7 6-minutes walk test distance <0.01 19
norm 0.479 +1.2
. . 3rd 4t 0.374 -1.2
8 Heart failure functional class <0.01 18
Ist, 2nd 0.047 +1.7
. . below 9 years 0.131 +3.3
9 Duration of heart failure <0.01 16
9 years and more 0.496 -7.3
above 55 % 0.706 +1.9
10 Left ventricle ejection fraction 45-55% <0.01 0.274 +1.6 11
below 45 % 0.262 -2.9
below 1.9 0.009 -0.9
11 LF/HF <0.01 9
1.9-3.5 0.137 +14
2.77 and more 0.262 -2.9
12 HOMA-IR <0.01 9
below 2.77 0.317 +3.4
deviation from norm 0.084 -0.8
13 E/A <0.01 8
norm 0.008 +0.1
above 3000 0.070 -1.2
14 TP <0.05 7
3000 and less 0.078 +0.7
60 years and more 0.011 -0.6
15 Age <0.05 7
below 60 years 0.017 +1.1
. . . 3 points and more 0.061 -1.1
16 Intensity of clinical signs - <0.05 7
below 3 points 0.083 +2.2
. . ) 2.6 mm and more 0.072 -1.0
17 Right atrium diameter <0.05 5
below 2.6 mm 0.163 +1.8
) ) abnormal 0.004 -0.2
18 Quality of life <0.05 5
normal 0.494 +3.8
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below 76 0.028 -0.1

19 pNN 50 <0.05 5
76 and above 0.041 +2.0
o norm 0.378 +0.3

20 Left ventricle end-systolic size — >0.05 4
deviation from norm 0.297 -0.8
deviation from norm 0.371 -1.7

21 Left ventricle posterior vall thikness >0.05 3
norm 0.014 +0.7
. ) deviation from norm 0.001 -0.1

22 Interventricle septum thikness >0.05 3
norm 0.088 +0.6
woman 0.002 -0.2

23 Gender >0.05 3
man 0.008 +0.7
deviation from norm 0.002 -0.2

24 Left atrium diameter >0.05 3
norm 0.008 +0.7

For each clinical sign it determines its presence or absence,
and the corresponding prognostic factors add.

The threshold for choosing one of the two hypotheses was
19.8, which is defined according to the formula (1-a)/, where
o is a permissible error of the first kind (the error of the passage
of the development of an unwanted exit, it was chosen more
rigorously - 0.01); B is an acceptable error of the second kind
(erroneous prediction of an unwanted exit, it was chosen less
rigidly - 0,05).

For the achievement of the threshold of the coefficients using
the scale, the risk group is determined:

- if the amount of prognostic factors is equal to or lower than
-19.8, the risk of inadequate treatment with metoprolol succinate
in the chosen dose is high;

- if the amount of prognostic factors is greater -19.8 and be-
low 19.8, the risk of insufficient effectiveness of treatment with
metoprolol succinate in the chosen dose is undetermined;

- If the sum of prognostic factors is equal to or higher than
19.8, the risk of inadequate treatment with metoprolol succinate
in the chosen dose is low.

Thus, the prognostic protocol developed expands the arsenal
of drugs and increases the effectiveness of predicting the results
of the use of metoprolol succinate in the complex treatment of
patients with obesity and chronic heart failure, which determines
the feasibility of its practical application in this category of pa-
tients.

Taking into account the baseline criteria for evaluating opti-
mal doses of metoprolol succinate in the complex treatment of
obese patients and chronic heart failure is not completely perfect
and leaves the likelihood of a lack of effectiveness in this thera-
peutic approach.

The actual predictive power of the claimed method for evalu-
ating the efficacy of metoprolol succinate in the complex treat-
ment of obese patients and chronic heart failure was performed
by dynamic observation.

According to the actual unfavorable result, its risk was estimated
to be high at 32.5%, but the erroneous establishment of a minimum
risk was found in 1.2%, which is clinically admissible.

Among the contingent of those in whom the treatment out-
comes were susceptible, the percentage of coincidence of risk
assessment was 48.3%, the mistaken definition of high risk was
found in 6.2% of the observations.

Estimation of the parameters of the prognostic value of the
protocol showed the following values: sensitivity - 93.5%,
specificity - 81.7%, positive predictive value - 82.4%, negative
predictive value - 94.3%.
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Conducting a canonical discriminatory analysis of patient
examination results allowed to develop mathematical models
based on the task of increasing the informativeness of forecast-
ing the dose of metoprolol succinate in the treatment of obese
patients and chronic heart failure:

The first question posed before a discriminant analysis is the
prognosis of the maximum possible dose of metoprolol suc-
cinate for the initiation of therapy for chronic heart failure in
obese patients.

The following formulas for canonical discriminant functions
are developed:

Lponsn=(1:26XX1)~(0,66xX2)+(0,84xX3)+(22,67xX4)-

o, 04XX5) -(3,58xX6)+(0,01xX7)+(5,94xX8)~199,6;
Lpovesn=(1:24XX1)~(0,68xX2)+(0,76xX3)+(23,21xX4)-

(0,08%X5)-(3.60XX6)H0,01xX7)+(5.43xX8)-199,2

where PI is the magnitude of the prognostic index (U.S.) that
evaluates the need for an increase in the dose of metoprolol suc-
cinate; X1 is the patient>s age, years; X2 - duration of anamnesis
of heart failure, years; X3 - BMI; X4 - KDR LS; X5 - DSR LS;
X6 - ®B JIII; X7 - NT-proBNP; X8 is a polymorphism of the
gene CYP2D6 (1 - G1846G, 2 - G1846A).

If Pl 0w 50 < Plipove s0p @ high (>95 %) probability of meto-
prolol succinate dose adjustment from 50 mg and more per day.

I P o 50 Plipose s0y— Make a conclusion about the expedi-
ency of varying its initial dose up to 50 mg per day.

The second issue that was pursued during the analysis was
the prediction of a maximal dose of metoprolol succinate, which
should be achieved in a complex pharmacotherapy of chronic
heart failure in obese patients.

The following formulas for canonical discriminant functions

are developed:

Pl 0150126 X D)~0.64xX2)H0.81XX3)H0.06x XA H22.97XX5)-
(0 05XX6)(3.62XXT)H0.01xX8)H6.94xX9)-201 5;

Py 150 =(1:25X 0,68 X21H0.79XX3)H0.06XX4)+22.99XX5)-
(0.06XX6)(3.59%X7)H0.01xX8)H(5.61xX9)-198.4;

where PI is the magnitude of the prognostic index that evaluates
the need for an increase in the dose of metoprolol succinate; X1 is
the patient’s age, years; X2 — duration of anamnesis of heart failure,
years; X3 — BMI; X4 — distance in a 6-minute walk test; X5 — left
ventricle end-diastolic size; X6 - left ventricle end-systolic size; X7
- left ventricle ejection fraction; X8 - NT-proBNP; X9 - polymor-
phism of the gene CYP2DG6 (1 - G1846G, 2 - G1846A).
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I PLy o 1500 < Plipove 150 €tablish a high (> 95%) probability
of the expediency of increasing the dose of metoprolol succinate
150 mg or more per day.

IFPL o 50> Pliabove 150 make a conclusion about the varia-
tion of its dose in the range up to 150 mg per day.

The third issue, which was addressed by a discriminant analy-
sis, was to predict the further possibility of titrating the dose of
metoprolol succinate in the treatment of patients with obesity
and chronic heart failure:

The following formulas for canonical discriminant functions

are developed:

arongy=(1:26XX1)(0,66x X2)+(0,83xX3)+(23,04xX4)-
(o, OSXXS) (3,55%X6)+(5,75%X7)-199,4;

Lirerense=(1:23XX1)~(0,69%X2)+(0,75%X3)+(22,92x X4)-
(0,08%X5)-(3,65%X6)+(5,52xX7)-199,1;

where PI is the magnitude of the prognostic index (U.S.) that
evaluates the need for an increase in the dose of metoprolol suc-
cinate; X1 is the patient’s age, years; X2 - duration of anamnesis
of heart failure, years; X3 - BMI; X4 - left ventricle end-diastol-
ic size; X5 - left ventricle end-systolic size; X6 - left ventricle
ejection fraction; X7 - polymorphism of the gene CYP2D6 (1
- G1846G, 2 - G1846A).

If P ouey < Plinreasey establish a high (> 95%) probability of
the expediency of increasing the dose of metoprolol succinate
during treatment.

If HI(enuugh) = PI(increase)
target dose of the drug.

Conclusions. 1. Conducting factor analysis allowed to sep-
arate groups of indicators and estimate the specific weight of
individual factors in the pathogenesis of combined pathology —
obesity and heart failure. The first two factors determine 76.8%
of the variability of the indicators, given the indicators that load
them, they were given descriptive titles “clinical-hemodynamic
factor”, “clinical and anthropometric factor”.

2. The proposed prognostic protocol provides new possibili-
ties for predicting the efficacy of metoprolol succinate in pa-
tients with obesity and chronic heart failure.

3. The developed discriminatory models allow to objectify
the criteria for determining the doses of metoprolol succinate in
patients with obesity and chronic heart failure - the maximum
initial, maximal endpoint, and also to evaluate the expediency
of a subsequent stepwise increase in dose.

Perspective of further studies: development and clinical ap-
probation of the protocol of the use of metoprolol succinate in
patients with CHF in the context of obesity, taking into account
the results of the conducted factor analysis and developed prog-
nostic means.

— make a conclusion about reaching the
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SUMMARY

METOPROLOL SUCCINATE: GENETIC ASPECTS
OF INDIVIDUAL SENSITIVITY AND EFFICACY IN
PATIENTS WITH OBESITY AND CHRONIC HEART
FAILURE

Gasanov Iu., Rudyk Y.

Government Institution «L.T. Malaya Therapy National Insti-
tute of the National Academy of Medical Sciences of Ukrainey,
Ukraine

Aim - optimization of the treatment of obesity and chronic
heart failure (CHF) patients by identifying key factors for the
progression of cardiac decompensation and the principles of
using metoprolol succinate, taking into account pharmacoge-
netic aspects in the complex treatment of this comorbidity.

127 patients with CHF 2nd-3rd stages, 1st-4th functional
class by New York Heart Association at the age of 32-87 (61
[57; 65]) years were examined, including 93 men and 34 wom-
en. A comparative analysis of certain clinical criteria using the
sequential analysis of Wald A.A. The results were statistically
plausible with p<0.05.

Conducting factor analysis allowed to separate groups of
indicators and estimate the specific weight of individual fac-
tors in the pathogenesis of combined pathology — obesity and
heart failure. The first two factors determine 76.8% of the vari-
ability of the indicators, given the indicators that load them,
they were given descriptive titles “clinical-hemodynamic
factor”, “clinical and anthropometric factor”. The proposed
prognostic protocol provides new possibilities for predicting
the efficacy of metoprolol succinate in patients with obesity
and chronic heart failure. The developed discriminatory mod-
els allow to objectify the criteria for determining the doses
of metoprolol succinate in patients with obesity and chronic
heart failure - the maximum initial, maximal endpoint, and
also to evaluate the expediency of a subsequent stepwise
increase in dose. Perspective of further studies — develop-
ment and clinical approbation of the protocol of the use of
metoprolol succinate in patients with CHF in the context of
obesity, taking into account the results of the conducted fac-
tor analysis and developed prognostic means.

Keywords: chronic heart failure, obesity, treatment, progno-
sis, metoprolol succinate, genetic polymorphism, quality of life,
rhythm variability, hemodynamics.
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PE3IOME

METONPOJIOJIA CYKHUHAT: T'EHETHYECKHE
ACHEKTbI UHAWBUYAJIbHON YYBCTBUTEJIBHO-
CTH U DOPEKTHUBHOCTH Y MAIUMEHTOB C OXKHU-
PEHUEM M XPOHMYECKOH CEPIEYHOMH HEJO-
CTATOYHOCTHBIO

I'acanos 10.4Y., Pyasik FO.C.

Tocyoapcmeennoe yupescoenue «Hayuonanohvlii uncmunym
mepanuu um. JI.T. Marnoi HAMHY », Xapvkos, Ykpauna

Lenbio uccnenoBaHus SIBUJIACH ONTHMH3ANNS JTEUCHHUS Ta-
LIUEHTOB C OKUPEHUEM M XPOHMUECKOW cepAeuHol HemocTa-
TOYHOCTBIO ITyTE€M OIIPENENEeHHUs KIIOUEBBIX (HaKTOPOB IIPO-
TPECCHUPOBAHNS CEPIACYHON AEKOMIECHCAIUN W TNPHHIUIIOB
MIPUMEHEHHSI METOMPOIIoa CYKI[MHATA C y4eToM (apmakore-
HETHYECKUX ACIEKTOB B KOMIICKCHOM JICU€HHH ITOU COIyT-
CTBYIOIIEH MATOJIOTUU.

O6cnenoBano 127 manueHTOB ¢ XPOHUYECKOW CepIeuHOM
HenocraroyHocThio (XCH) II-III cramuu, -1V ¢ynrkumo-
HanpHOTO Kiacca (Hpio-ilopkckoil kapauomorndeckas acco-
[Mamm), Bo3pact 00mbHBIX - 32—-87 (61 [57; 65]) net, u3 HUX
93 myxuuHBI U 34 xeHmUHBEL. [IpoBemeH cpaBHUTENBHBIH
aHaJIN3 HEKOTOPHIX KIMHUYIECKHX KPHUTEPHEB C MCIIOIb30Ba-
HHUEM II0CIIeI0BaTeIbHOTO aHann3a Bansaa. Pesymerars! cTa-
THCTUYECKH JOCTOBEpHHBI mpu p<0,05.

@DaxTOopHBIN aHANN3 TMO3BOJNMIT BBIACIUTH TPYIIB (PAKTO-
POB U OICHHUTH UX Y/AENbHBIA BEC B NMAaTOTE€HE3€ COUeTaHHOI
naronorun. «KIMHNKO-reMoguHaMH4ecKui (paKkTop», «KIH-
HUYECKA W aHTPONMOMETPHUYECKUH (PaKTOp» OMPEnessIIoT
76,8% BapnabenpHOCTH MoOKa3zarenei. [Ipemmoxken mporHo-
CTUYECKUH MPOTOKOJ, KOTOPBIH MpPENOoCTaBIsieT HOBbIE BO3-
MOXHOCTH JJIsl IPOTHO3UPOBAHUS 3P HEKTUBHOCTH MPUMEHE-
HUSI METOIIPOJIONa CYKIMHATA y TAIUEHTOB C OKUPEHUEM H
XPOHUYECKOH CepIedyHOl HEeIO0CTaTOYHOCThI0. PaspaboraH-
HBI€ JTUCKPUMHHAHTHBIC MOJAETH IO3BOJISIOT OOBEKTHBH3H-
pOBaTh KPUTEPHUH OTIPEIEICHUS 103 METOMPOIIOIa CyKI[HHATa
Yy MAalMeHTOB C OKUPEHHEM U XPOHUYECKON cepJedyHON He-
JIOCTATOYHOCTBI0 — MAaKCHUMaJIbHOM HayaJlbHOH, MaKCHUMaJlb-
HOIl KOHEYHOW TOYKH, a TaKXKe OLCHUTH LeIeCcO00Pa3HOCTh
MOCIIEYIONIETO MOJTATHOTO MOBBIMEHHs 10361 [lepcmexTu-
Ba JaTbHEUIINX HCCIEIOBAHHH — KIMHUYECKas ampoOamus
MIPOTOKONA NMPUMEHEHHsS METONpPOJIoNa CyKIMHATa y MaIu-
eHToB ¢ XCH B ycrmoBUSX OXHUPEHHS C YUETOM PE3yabTaToOB
MPOBEIEHHOTO ()aKTOPHOTO aHalW3a U Pa3pabOTaHHBIX MPO-
THOCTHUECKHX KPUTEPHUEB.
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MOANPUKALUS CEPAEYHO-COCYANUCTOI'O PUCKA ITPU COYETAHUH
METABOJUYECKOTO CUHJIPOMA W BETETATUBHOM JUC®YHKIINN

"Typcwinoexosa A.E., 'Kapu6aes K.P., “Tokmyp3suesa I.)K., ’Kyab:kanos M.K.,
3Tenenbaym A., *Yreyaues E.C., *Canpixos b.H.

40 «Ilenmpanvnas knunuveckas 6orvnuyay, Aamamel, *Kasaxecmanckuii meouyunckuil ynueepcumem «BIIIO3»,
Anmamul, Kazaxcman,; *Uncmumym peabuiumayuu 6 kapouonozuu, Meouyunckuil yenmp [Luba,
Tenv-Asusckuii Ynusepcumem, Hspauns, *Iopodckas kiunuueckas 6onvhuya NeS Anmamoi, Kazaxcman

B nestenbHOCTH OTEUECTBEHHOM CUCTEMBI 3paBOOXPAHEHUS
1o ceil JeHb NOMHMHHpPYeT Ae(ULIUT NpOQUIAKTHIECKOH Ha-
npasiaeHHOCTH. OCHOBHBIE PECypchbl 3aTpayMBaOTCS Ha Jede-
HUE TSDKEJIBIX 3a00JIeBaHUI Ha ITO3JHUX CTAJUSIX UX Pa3BHTHS
U TOJ/IepKaHNe JKU3HU TTAl[HEHTOB U PeaKo — paboTocrnocoo-
HoctH [1].

Jlnst cBOeBpeMEHHON NMPO(UIAKTUKY, paHHEH IMarHOCTHUKU
1 TIPOBEJICHHS aJICKBATHOTO JICUEHHs PacIIPOCTPAHEHHBIX 3200-
JIeBaHMH SIBIISICTCS BBISIBICHUE W cTpaTU(uKanus GakTopoB MX
pHcKa, KOTOpble OOBIYHO HEPAaBHOMEPHO pacIpeeNIeHb! B IO-
mynauun. Mcexons U3 U3I0)KEHHOTO, BBIAEIEHUE ONPEEICHHBIX
TPYIII pHCKa, YTOYHCHUE JCHCTBYIOMNX B HUX (AaKTOPOB M MX
pou B pa3BUTHH 3a00JIEBaHUN OCTACTCSI 3HAYMMBIM KOMITOHEH-
TOM ITPO(QMIAKTHYECKHUX porpaMm [2].

CeplieuHO-coCyauCTasl MaTOJOTHsl SBJSIETCS «MOZAEIBHOM»
rpyIINON B CUILy CBOCH pacripoCTpaHEHHOCTH, MEAUKO-COLIUAIb-
HOM 3HAYMMOCTH ¥ HAJIMYHS YETKO CTPATH(HUIPOBAHHBIX OHO-
JIOTHYECKUX U MEIUKO-CONMAIBHBIX (akTopoB [3]. B Hekoro-
PBIX IpyIIIax HACEJICHHUS, €€ YAaCTOTa CYLIECTBEHHO [IPEBBIIIACT
cperHenony/sIHoHHy0. Pa3paboTka nmpoduiIakTHueckux mpo-
IpaMM B TUX KOHTHHICHTAX JOJDKHA OCHOBBIBATHCS HA TOYHOM
YCTaHOBJIEHHHN BCeX Ipejpacnonararonmx Gakropos. K takum
(axTopaM OTHOCHTCS MeTaOOJMUECKHH CHHIPOM, POJIb KOTO-
poro B naroreHese aprepuainbHoil runeprensuu u UBC Becbma
3Hauuma [4,5].

C npyroii CTOPOHBI, THTCHCHBHOE HAOJIOACHHE M KOMILIEKC-
HOE JICUCHHUE, JOCTYIHOE MalEHTaM OIpPEAEICHHBIX COLIUANb-
HBIX IPYII, 3HAYUTEIBHO CHUXKAET CEPICUHOCOCYAUCTBIH PUCK,
CBSI3aHHBINA C METabOIMIECKUM CHHIpOMOM [6,7]. B aToii cuty-
aln¥ Ha IIepeIHAH TUIaH BBICTYIIAeT BereTaTHBHAsT AUChYHKIHS
[8-10].

Ilens uccnenoBaHust — omIpezeNeHUE BIUSHUA BEreTaTUBHOM
JMCYHKIMKM Ha YPOBEHb CEPIEYHO-COCYANCTOrO PUCKA Y JIUIL C
MeTabOIMYECKUM CHHAPOMOM.

Marepuan u metoabl. Habnronanuce 750 rocynapcTBeH-
HBIX CIyXalllUX pa3HbIX Kareropuil B Bo3pacre or 35 no 70
net (cpennuit Bo3pact — 51,4+1,1 roxa), usz vux 476 (63,5%)
Myx)4auH U 274 (36,5%) KEeHIHHBI, BCce IPOXOIMIN JICUCHHE
B AO «lleHTpanpHas KIMHUYeCKas OonpHUIAY. Pacipesere-
HUe 00CIIeIOBaHHBIX C YYE€TOM BO3pacTa M HoJjIa IpeJcTaBie-
HO B Tabnure 1.

Kpurepusmu BKIIIOYEHHS B HCCIIEIOBAHHE SBUIINCH: BO3PACT
B npenenax 35-70 ner; monHOE 0OCIHENOBaHKE, BKIIIOYAIOIICE
NpPUMEHEHHE BCEX METOJIOB, BXOISIINX B yKa3aHHYIO HIKE ITPO-
rpaMMy; HaJu4yue MHPOPMHPOBAHHOIO COIVIACHSI HA Yy4acThe
B HCCIIe/IOBaHNH. KpHUTepny HMCKIIOUSHHS: HaIMYHe OCTPBIX
¢opm UBC mmm npyrux ¢hopm HapymeHU pernoHapHOro Kpo-
BOOOPAIIEHUSI aTEPOCKICPOTHIECKOTO FeHe3a; TSHKEIIBIX XPOHH-
YECKHMX COMATHYECKUX 3a00JI€BaHUI B CTaJ(MH IEKOMIICHCAIUH
WM OCTPBIX MATOJIOTHYECKUX COCTOSHHH Pa3IMYHOIO reHesa;
OTKa3 OT yJacTHs B HCCJIE0BAaHHUH Ha JTI000M JTare.

[Mporpamma oOcienoBaHMsl BKIIIOYAda aHKETHPOBAHUE IS
BBISIBJICHUS JINYHOTO, CEMEHHOI0 aHaMHe3a U (haKTOPOB PHCKa,
¢u3uKanpHOe 00CIIEeI0BaHIE C ONPE/ICICHUEM aHTPOIIOMETPH-
YecKHX IoKasaTeneil (poct, Macca Tela, OKPYKHOCTb TallUH H
oenep), onpenencaue AJl, OKI, DxoKTI, conepxaHus TIOKO3bI
B KPOBH C INIMKEMHUYECKOH Harpy3Koi, X0JIeCTepHHA U JIUIIONPO-
TeHJ0B, UHCYIMHA, C-rienTHya.

Jlnarnoctrka MeTabOINYECKOro CHHAPOMA OCYIIECTBIUIACH
no xkpurepusm koncerncyca IDF u AHA/NHLBI (2009), cormac-
HO KoTopbIM MC anarHocTupyeTcst Ipyu HAINIUH JI00BIX 3 KpH-
TEpHEB U3 IIEPEUUCICHHBIX: a0JOMUHAIEHOE OKUPEHHUE: OKPYIK-
Hoctb Taimu (OT) >80 cm y xenmun, OT >94 cM y Myx)unH;
YPOBEHb TpUDIHLEpUIoB >1,7 MMons/a (150 mr/mm) wmm Me-
JMKaMEHTO3HAsl Teparusi TUINEPTPUNIHICPHIEMIHN; CHIDKCHUE
KOHIIEHTPAIMHU JINIONPOTENHOB BbICOKOH rurotHocTy (JITIBIT):
<1,0 mmons/n (40 mr/mn) y myxunt, <1,3 Mmouns/it (50 mr/m)
y JKSHIIWH WM MEMKAMEHTO3HAs TepaIHsl JUCINIHAEMHN; 10~
BBIIICHHBIH yPOBEHb apTepHabHOrO naBineHust: > 130/85 MM pr. cT.
WM TIPHEM aHTUTHIICPTEH3MBHON Tepalyy MalMeHTOM C apTe-
pHANBHOM TUIEpTEeH3Uel B aHaMHe3e; MOBBIIICHHBII YPOBEHb
DIMKEMUH Hatomak: >6,1 mmouns/i (100 mr/mr) u >7,8 MMOJIb/1
CILyCTs 2 4aca HOcJe EPOPaIbHOrO IIIFOKO30TOIEPAHTHOIO Te-
CTa WIK IIPOBE/ICHHUE caxapocHIKarolel tepanuu [11].

OmnpereneHne HAINYUS U XapaKTepPUCTHK BEreTaTHBHOM JHC-
(YHKIMH OCYIIECTBIISUIOCH MOCPEICTBOM BAapHAIlMOHHOW HH-
tepBanomeTpun (OKI-uccnenosanue) nmo P.M. Baesckomy B
moxudukanuu B.P. Bebep u coasr. [12,13].

Kpurteprem Hanu4usi BEereTaTHMBHOH NUCQYHKLIUH HCIOJNb-
30BaHO MPEBBINICHUE WHJEKCA HAIPSHKCHNS BapHAIlMOHHOM
uHTepBanorpamMmsal Beie 100,0/c? WK CHIXKEHHE TaHHOTO MO-
kazarensi Hmwke 30,0/c?; Tsbkenas BeretarHBHAs AUCHYHKIHS

Tabnuya 1. Xapakmepucmuxa 0CHOGHOU epynnbl 00C1€008aHHbIX

My:x4uHbl, n=476 Kenmunnl, n=274 Bcero, n=750
BospacTHas kaTeropusi

abc¢. yncsao % abc. unciao % a0c. ynciao %

35-40 net, n=78 44 9,2 34 12,4 78 10,4
41-50 net, n=211 133 27,9 78 28,5 211 28,1
51-60 net, n=306 187 39,3 119 434 306 40,8
61-70 net, n=155 112 23,5 43 15,7 155 20,7
Bcero, n=750 476 100,0 274 100,0 750 100,0
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— 200,0/c® u 20,0/c*> coorBercTBeHHO, mpu orcyTcTBHH WBC
- CTa6l/IIleOl\;l CTeHOkapﬂHM HarpsHpKEHUS WKW €€ DKBUBAJICHTA
B Bujie O6e30oieBoii niemnu Muokapaa. Ilpu creHokapanu co-
OTBETCTBYIOIME MOKa3arenu onpeesensl kak 300,0/c?, 50,0/c? u
500,0/c?, 25,0/c? cooTBETCTBEHHO. JIaHHbINM KOMIIJIEKC TOKa3are-
JIei pa3paboTaH B pe3y/bTaTe MPOJOKUTENbHBIX IPEALIECTBY-
IOLIUX uccienoBanuii [14-16].

B kadecTBe accOLMMPOBAHHBIX C META0OIMYECKUM CHHIPO-
MOM 3a00JIeBaHUI ONpeAeIsUINCh: apTepraibHasi THIEPTEH3NS,
KOpoHapHasi 00JIe3Hb cepiua, caxapublii nuader I Tuna, are-
pOreéHHas AUCIUIIMACMUA, HCAJIKOI'OJIbHAs XUPOBas 00JIE3HD
HEUCHH, KETIHOKaMEHHas 00JIe3Hb.

B kauyecTBe «KOHEYHBIX TOYEK» HCCIIEIOBAHUSI CUUTAIOCH
pasBuTHE JOOBIX (OPM OCTPOTO KOPOHAPHOTO CHHIPOMA,
OCTPOTO HApYLICHHsT MO3rOBOTO KPOBOOOPAIICHUS HIIH JpY-
rux GopM HapyuieHHus nepudeprHuecKkoro apTepuansbHOro
KPOBOOOpAIICHHS, B TOM YHCJIC AUATHOCTHPOBAHHBIX PETPO-
crekTUBHO (HaxoxaeHue OKI-pu3HAKOB NEPEHECEHHOIo
«Ha HOrax» MH(papKTa MHOKapjaa) 10 MOMEHTa BKJIIOYCHHS
HalnyueHTa B HCCIIC0BaHKE.

CpaBHEHHE HOMHHAJIbHBIX 3HAYE€HUIT IPOBOUIIOCH C UCTIONB30-
BanmeM kpurepus x2 [Tupcona ¢ nonpaskoit Merca i aBycTopoHHe-
'O TOYHOTO Kputepus durtiepa npyu HeCOOIIOIEHUH YCIOBUH NPHU-
MeHeHusI KpuTepust 2. HacTtora pu3HaKa B rpyIinax npecTaBicHa
B Bujie ee cootHomeHui (odds ratio — OR). [pu cpaBHeHnu Ooree
4yeM JIBYX TpyII UCIIOIb30BaH JBYCTOPOHHMI t-kputepuii JlanHe-
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Ta. FpaHM'—lH]:IM [OKa3aTejieM CTAaTHCTUYECKOH 3HAYMMOCTH JUISA
OIIPOBEPIKEHMS HyNIeBOM runoressbl npuHuMaiu p<0,05.

Pe3yabTarsl 1 ux oocy:xaenue. B Tabnuie 2 npeacTaBieHbl
JTaHHBIE O PACIIPOCTPAHEHHOCTH META0OIMYESCKOr0 CHHPOMA B
obuieii rpynne obcienoBaHHbIX 1o kputepusiv AHA/NHLBI.
JIOTIONHUTENBEHBIMA KPUTEPHAMH U epeHIray SBIsIIICh
BO3PACTHO-TIOJIOBBIE PA3INYHSL.

YactoTa ciaydaeB MeTabOIMYECKOTO CHHIPOMA yBEIMYMBa-
Jach ¢ BO3PACTOM M MMeJia reHIepHble pa3nnuus. Bo Bcex Bo3-
PacCTHBIX IpyIlIax BbISABJICHO CYLIECTBEHHOC IPEBLIMICHUEC 10~
Kazarelisd y KEeHIIUH.

OTMedeHBl OIpe/ie/IeHHbIE OCOOCHHOCTH HEOIHOPOIHOCTH
BO3PACTHO-TIOJIOBOrO pacrpenenenus. Hanbosee BbipakeHHbIS
pasianuusg  MEXAy TICHIACPHBIMU IMOArpyHIIaMUu OHNPEACIICHBI
y Jui B MojofgoM Bospacte (41-50 mer: OR=3,13, y*=2221,
p<0,001 u 35-40 net: OR=2,91, ¥*=4,27, p=0,048). C Bo3pactom
9TH Pa3/IMuus YMEHBIIAIUCH U B rpymne 51-60 jer cocTaBimsuin
OR=1,51, ¥>=12,48, p=0,003, B rpynne 61-70 ger: OR=1,32,
¥*=3,71, p=0,088. B cpenHem, BHE 3aBHCHMOCTH OT BO3pacra
pasnuuns cocrasian OR=1,60, y>=28,74, p<0,001.

B Tabnuue 3 npuBeneHa yacToTa U CTPYKTypa BEreTaTUBHOM
JUCOYHKIUH B COOTBETCTBUY C MIPUHATHIMU KPUTEPUSIMU.

BererarnBHas nucyHKuusi BbIsiBIeHa B 45,6% ciydaes,
B OCHOBHOM, Yy JIMII MJIQJIIeH BO3PAacTHOI KaTeropuu: Cpeau
MyK4rH - 79,5%, cpenu sxenumH — 41,2% (OP=1,93, y*=6,014,
p=0,04). Hanbonee HU3KUE 1TOKA3aTEIN BBISBICHBI KAK y MYX-

Tabnuya 2. Pacnpocmpanennocms memaboauieckoeo cuHOpoma y 06cie008anHbIX 6 3a8UCUMOCU 0Nl 803PACMA U NOLA

Pacnpenesnenue no noay

BospacTHas kaTeropust My:xumnHbl, n=476 Kenmunsl, n=274 Bcero, n=750
adc. yncIo % adc. YncIo % abc. yuciao %
35-40 net, n=78 4 91 9 26,5 13 16,7
41-50 net, n=211 18 13,5 33 423 51 24,2
51-60 net, n=306 76 40,6 73 61,3 149 48,7
61-70 net, n=155 59 52,7 30 69,8 89 57,4
Bcero, n=750 157 33,0 145 52,9 302 40,3

Tabnuya 3. Pacnpocmpanennocms 6ecemamugHoll OUCHYHKYUU cCpeou UCCIeOyeMblX 8 3d6UCUMOCHIU OM 603PACMA U NONA

Pacnpenesnienue no nouy

BospacTHas kaTeropust My:xumnHbl, n=476 Kenmunsl, n=274 Bcero, n=750
abc. yncao % a0c. uncio % abc. yuciao %
35-40 net, n=78 35 79,5 14 41,2 49 62,8
41-50 net, n=211 62 46,6 30 38,5 92 43,6
51-60 net, n=306 74 39,6 41 34,5 115 37,6
61-70 net, n=155 64 57,1 22 51,2 94 60,6
Bcero, n=750 235 49,4 107 39,1 342 45,6

Tabnuya 4. Iloxkazamenu cmenenu msadjicecmu e2emamusHol OUCPHYHKYUL Y UCCTeOYeMbIX 8 3a8UCUMOCTU O 803pACMA

CreneHb TS/KeCTH BereTaTUBHOM AHCHYHKINU

Bo3spacTHas kaTeropust THKeJIas yMepeHHast OTCYTCTBHE
abc. YucI0 % abc. yucao % adc. yucsao %
35-40 net, n=78 11 14,1 38 48,7 29 37,2
41-50 net, n=211 25 11,8 67 31,8 119 56,4
51-60 net, n=306 38 12,4 77 25,2 191 62,4
61-70 net, n=155 32 20,6 54 34,8 69 44,5
Bcero, n=750 106 14,1 236 31,5 408 54,4
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YMH, TaK U XEHIIUH B rpynne 51-60 net. Cpenu aun crapiiero
BO3pACcTa 4acTOTa CHHIPOMAa YBEJIMYMBAIACh M HAXOAWJIACh HA
BTOPOM MecCTe I10cjie MIIaALIeH BO3paCcTHOIM KaTeropuu, Ipruuem
II0KA3aTeIM €ro paclpoCTPaHEHHOCTH Y JKCHILUH ObUIN HauOo-
Jiee BHICOKHE.

B Tabmuiie 4 npeacraBieHa CTENCHD TSKECTH BErCTATHBHOM
JTMCQYHKIUH Y UCCIICYEeMBbIX.

Tspkenast BereTaTuBHas AMCQYHKLMS dYalne HaOJrofanach
cpeau JuI crapiiel BozpacTHoi rpymmsl (20,6%). Ha Bropom
MecTe OKasanach Kareropusi 0oimbHBIX B Bospacte 41-50 ier,
HalMeHbIIas YacTOTa BhIsABIEHA y JuLl 51-60 net.

B Tabnuie 5 npeacrasieHa yactoTa codeTaHui Mmerabonnye-
CKOTO CHHJIPOMA M BEreTaTUBHOW TUCHYHKIINY.

Oco0blif MHTEpEC MPEACTABISACT UMEHHO 4acTOTa COYeTa-
HUI MeTaboIMYeCKOro CHHAPOMa U BEereTaTHBHON AuC]yHK-
[[1H, [IOCKOJIbKY OHA, B ONpPEICICHHOI CTENeHH, OTpa)kaet
B3aMMHOC BJIMSIHHEC JAHHBIX COCTOS[HPIIZ H, COTJIACHO I'MII0TE3¢C
UCCIICJOBaHMs, yKa3bIBaeT Ha HanboJsee BBICOKHH cepleuHo-
COCYAMCTBIH pUCK.

B crpykrype pacnpeneseHHss HCCIEIOBAaHHBIX BCEX BO3-
pactublx rpynn uacrora codetanuit MC u BJl oxazanach
BbIlIe OxxupaeMoi. Tak, B Bo3pacTHo#l kareropuu 35-40
JIeT MeTaboIMYeCKUi CHHAPOM compoBoxaancs B/l Bo Bcex
cayyasax — 16,7% (oxunaemas yacrora couetanuit — 10,5%,
p=0,007). HeBbicOkMMHU OKa3ajuCh IOKA3aTEIN pPa3TUUMSI
Mexly HaOIo1aeMoi U 0XKUAAeMOH JacToTaMu y OOJIBHBIX
Oosee crapmmx Bo3pacTHbIX rpymnim: couetanne MC u BJl B
Bo3pacte 41-50 ner naGmionanoce B 12,8% ciyuaeB (0xu-
naemast yactora — 10,5%), 51-60 ner — 21,9% (oxugaemas
— 18,3%) u 61-70 ner — 36,1% (oxunaemas — 31,9%). B
CpelHeM, 10 IpyIIe JaHHBIA Mokas3arenb coctaBua 21,7%,
TOrJa Kak oxxupaemas yacrora — 18,4% (p=0,031).

B Tabunuiie 6 mpeacTaBieHbl JaHHBIC O 3aBHCHMOCTH YaCTOThI
HaCTYIUICHHSA «KOHEYHBIX TOUCK» UCCICA0BAHNSA B 3aBUCUMOCTHU
OT BBIJEJICHHBIX oArpynn 1no Hannuuio MC u B/I.

Bo Bcex BO3pacTHBIX KaTeropusx, Kpome Miajieii, orMeya-

JIOCh CYUIECTBEHHOE INPEBBIILICHUE YaCTOTHl PAa3BUTHS OCTPBIX
HapyIIEHUH PErMOHapHOro KpOoBOOOpAIIEHHs B IpyIIE C CO-
YeTaHueM MeTa0OJUYeCKOro CHHApPOMAa M BEreTaTHBHOM JUC-
(byHKl_Il/Il/I B CpaBHCHUU C GOHBHLIMH C OTCyTCTBI/ICM JAHHBIX
IMaTOJIOTUYCCKUX COCTOﬂHMﬁ. HO}Iprl’ll’[bI HCCJICAOBAHHBIX C
U30JIMPOBAHHBIM MeTa6OJ’IH'~leCKI/IM CUHAPOMOM WJIK BEre€TaruB-
HOM zmcd)yHKLmeﬁ HaXOIMJIUCh B IIPOMEXYTOUHOM COCTOSTHUU
10 YaCTOTE «KOHEYHBIX TOUCKY.

3HaYMMble PA3INYUs BBIIBICHBI 10 pe3yiabTaraM HaOIo-
nenus 3a rpynmnoii coueranust MC u BJ] B cpaBHeHnu co Bce-
mu octanbHbiME: B/l 6e3 MC (t=5,12, p=0,044); MC 6e3 B/l
(t=4,90, p=0,051); orcyrctBue MC u B/l (t=7,92, p=0,019).
Mexay rpyniaMy HalyeHToOB 0e3 COueTaHHs CHHIAPOMOB CY-
IIECTBCHHBIX pa3m/mm71 HE€ BBISIBJIICHO.

BereratuBHass nucdyHKIMS, KaKk KOMIIOHEHT IIaTOreHe3a
CEPACYHOCOCYIUCTRIX 3a00JICBaHMii, HanOOIee IMUPOKO ObLIa
uccienoBana B 80-90 rr. npouwioro Beka [17]. Ilpu sTom no-
CTaTOYHO BBICOKAs 4acTOoTa €€ HpOHBHeHHﬁ, B TOM YHCJIC HC
COIIPOBOXKAAIOIIUXCA 3HAYUMbIM yXy)II_L[eHI/IeM Iporuo3a Imnpu
crabuibHbIX Gpopmax MUBC u aprepuanbHOil rUIepTeH3MH, CIIO-
co0CTBOBAJIa BHAYAJIE CMEICHUIO HHTEpeca YUeHbIX B 001acTh
OCTpPOro KopoHapHoro cusjapoma [18], a 3areM u K npaxkrTuye-
CKOH ero yrpare. B Hactosmee Bpemsi BbIpaKeHHBIE OTKJIO-
HCHMUs noxa3aTeJ1eﬁ BEIr€TaTUBHOI'O TOHyCa, PCaKTUBHOCTH H
obecrieueHust OT HOPMBbI Yallle TPAKTYIOTCS KaK MPEAUKTOPbI Ha-
pyiuenuii cepaeanoro putMa [19,20], a He kak (akTopbl pucKa
OCTPBIX HapyLICHUH PErMOHApPHOIO KPOBOOOPALIECHUS, OIHAKO
JI0Ka3aTebCTBa MaTo()U3MOJIOTMUSCKOH POJNU  BEreTaTHBHOM
TUCOYHKIUHE COXPAHSIOT aKTyanbHOCTh [21,22].

HpezlnonaraeM, YTO BE€reTaruBHas JlI/IC(byHKLIl/Iﬂ, COYCTaHHas
C CeplIeYHO-COCYANUCTON MATOJOruel, MOXKeT UMeTh Hanboiee
3HAYMMBIC IPOSIBJICHUSI B COUSTAHHUU C APYTUMHU pakTopaMu pu-
CKa, «IOTIOJHSIONIMMI» ¢¢ HeraTuBHbIC 3G eKThl. B kauecTBe
OJIHOTO M3 TAKUX COCTOSHHH CJIEAYeT paccMarpuBaTh MeTado-
JIMYECKUH CHUHApPOM. JlelCTBUTENIbHO, apTepuaibHasi TUIep-
TeH3us [23,24], HapyueHus cBOOOIHOPAIUKAJIbHBIX IpoLec-

Tabnuya 5. Iloxazamenu couemanus MemadoIU4ecko20 CUHOPOMA U 8e2eMAMUBHOU OUCGYHKYUU C Yuemom 8o3pacmad

Hamunuyue MC, B/l u ux coueranuii
]fc(;i[:;:;:;ﬂ couyeranue MC u B MC 6e3 B B/l 6e3 MC orcyrcrBue B u MC
adc. 4nciIo % abc. yuciao % abc. ynciao % adc. 4nciIo %
35-40 net, n=78 13 16,7 0 0,0 36 46,2 29 37,2
41-50 net, n=211 27 12,8 24 11,4 65 30,8 95 45,0
51-60 net, n=306 67 21,9 82 26,8 48 15,7 109 35,6
61-70 net, n=155 56 36,1 33 21,3 30 19,4 36 23,2
Bcero, n=750 163 21,7 139 18,5 179 23,9 269 35,9
Tabnuya 6. [lokazcmenu 4acmomsl HACMYNIEHU (KOHEUHBIX THOYEK» 8 3A6UCUMOCTIU
Om HAnUyUsA MeMabonIU4ecko2o CUHOPOMA, 8e2emMamusHOl OUCQYHKYUU U UX COYemaHuil
Hamnune MC, B/l u ux coueranmii
iiﬂii;‘;i" c"%"“n":ell;gc "BL 1 MC ges B, n=139 BJI 6e3 MC, n=179 ‘"cy“";i‘;?f MG,
a0c¢. yucsao % adc. yuciao % abc. YucsIo0 % a0c¢. yucao %
35-40 net, n=78 0 0,0 0 0,0 1 2,8 1 34
41-50 net, n=211 4 14,8 2 8,3 3 4,6 5 5,3
51-60 net, n=306 9 13,4 4 4,9 4 8,3 7 6,4
61-70 net, n=155 11 19,6 4 12,1 5 16,7 4 11,1
Bcero, n=750 24 14,7 10 7,2 13 7,3 17 6,3
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coB [25], yrmeBoanoro oomeHa [26,27] MOTyT OBITh «TOYKaMH
HIePECeUCHUs» BEreTaTUBHOI UCOYHKIUH U METabOIHMIeCKOTO
CHHJIPOMA B [AaTOr€HE3€ OCTPBIX U XPOHUUIECKUX GopM ceplied-
HO-COCYIUCTBIX 3200JICBaHHH.

Hcxons u3 BBIIGU3IIOKEHHOIO, BOIPOC O POJIM MCCIIENOBaA-
HUI QYHKIMOHAIBHOTO COCTOSIHUSL BEreTaTHBHOW HEPBHOM CH-
cremsl (BHC) ¢ nenpto oneHku ceplieqyHO-COCYAUCTOIO pUcKa
y JIHIl ¢ METabOJIMYECKUM CHHIPOMOM IO Ceil JeHb OCTaeTcs
aKTyaJbHbIM. VIMEIOTCS TaHHBIE O HAJIMYUK COUYETaHUH Berera-
TUBHOW JHMCOYHKLIUHM U MeTabOINYeCKOro CHHIPOMA, 4acToTa
KOTOPBIX 3HAYMMO IIPEBOCXOIUT BEIMYUHBI, COOTBETCTBYIOLIHE
HE3aBUCUMOMY pacrpenesieHuo [28].

B HEKOTOpBIX HCCIENOBAHUAX IPEICTABICHBI JaHHbIC,
CBUJCTEIBCTBYIONIME 00 OTCYTCTBUM BEreTaTUBHOM JHC-
(GyHKLUY, HE SBISIONISICS CHMIITOMAaTHYECKO, y MAllMeHTOB
¢ MeTabOIMYECKUM CHHIPOMOM Oe3 caxapHoro nuabera [29].
ABTOp IOJIATaeT, YTO KJIIOYEBOW MPUUMHON pa3BUTHs BereTa-
TUBHOW TUCOYHKIUH IPH METAOOIHMYSCKOM CHHIPOME SIBIISI-
eTcs nuabeTuueckasi aBTOHOMHas Heiiponarus. B Haiem nc-
CJIEZIOBAaHUH BBISIBICHO HAJIMYNE BEreTaTUBHON TUCHYHKINH,
HE CBSI3aHHOIl C aBTOHOMHOM Heliponartueil.

B nuteparype umeercs u albTepHATUBHOE MHEHHUE O TOM,
4TO BEreTaTUBHBbIC M3MEHEHHUs [0 THUIYy KapAHaJIbHOIl aBTO-
HOMHOIl HEHWpONaTUM BBIABIAIOTCA IPU METAb0IMUYECKOM
CHHIpPOME BHE 3aBHCHUMOCTH OT CTEIECHM HapyllIEeHUs yIie-
BOJHOTO 0OOMEHa elie Ha JoKinuHuYeckoi ctaauu [30]. OqHa-
KO UX XapaKTEepUCTHUKA, IPEACTaBICHHAs aBTOPOM yKa3aHHOM
ny0OJaMKanuy, He CorlacyeTcs ¢ Hallei.

CrnenyeT NONOJHHUTEIBHO yKa3aTh HA MHHHUMAaJbHBIC 3a-
TpaThl Ha 00CJIelOBaHNE MALMEHTOB C MCIOJIb30BAHUEM B
KayecTBE OCHOBHOIO METOJa BapHallMOHHOM HHTepBajo-
MeTpuu. VIMeloTcst 1Ba OCHOBHBIX BapHaHTa JAHHOTO HC-
ClIeJOBaHMS, OCHOBAaHHbIE Ha KPAaTKOBPEMECHHON 3amucu
i moHutopuposanuu DKI' [21,31]. Ananu3 kparkospe-
MEHHBIX 3anuceil 06 MHPOPMATHBHOCTUH U MPOTHOCTHYE-
cKoit 3HaunMocTH npu ocTpeix Gpopmax MBC BeIsIBUI, 4TO
OHU HE YCTYNAalOT, @ MOXKET U MPEBOCXOIAT PE3yIbTaThl MO-
HUTOpupoBaHus [32].

B nanHO# paboTe mONydYeHBl JaHHBIE O MOTEHIIMATIbHOIL
HPOTHOCTUYECKOH I(PPEKTUBHOCTH BapHALMOHHOW WHTEp-
BAJIOMETPUH Y JHUIl C MeTabOJMYEeCKHM CHHIPOMOM, YTO
ABIISIETCA OIPEACICHHBIM J0Ka3aTeJIbCTBOM B OTHOILECHUHU
KJIMHUYECKOM 3HAYUMOCTH TaKoTo rnoaxona. [Ipodiemoii mpo-
BOJIMIMOTO MICCJICIOBAHUS SIBIISUICS BBIOODP TPYIIIBI UCCIIEaye-
MBIX, OTPAaHMYCHHBIH KOHKPETHBIM KOHTHHIEHTOM, 0€3 COOT-
HOLIGHUs ero ¢ obuiei nonymnsuueit. Kpome Toro, momyueHo
HEI0CTAaTOYHO AAHHBIX JUISl IPOBEIEHUS JOCTOBEPHOIO aHa-
nu3a Bkiaga (GyHKuuMoHanbHEIX HapyuweHuit BHC B cTpyk-
Typy GakTopoB pHCKa C y4€TOM BCeX CTPATH(UIPOBAHHBIX
(bakTopoB. JlaHHBIC ACMIEKTHI SIBIISIFOTCS TPEAMETOM JaibHCH-
LIKX UCCIIETOBAHUNA.

3akirouenne. IlpoueHT pacnpoCTpaHEHHOCTH CiIydaeB
MeTabOoINYeCKOro CHHIPOMA CPEAM MCCICAYeMBbIX OKa3ajcs
BECbMa BBICOKHM, TAK)KE KaK M BereTaTUBHOM AucyHKiun. Ya-
CTOTa COYETaHUsI METaOOINUECKOTO CUHAPOMA U BEreTaTUBHON
TUCOYHKINK B KOHTHHICHTE HCCJICAOBAHHBIX HE3HAYMTEIIHLHO
IpeBbIlIajga PAaBHOBECHOE pacmpenesieHue. BripaxeHnHas Bere-
TaTuBHAs TUCYHKIHUS Gosiee YacTo BBISBIISUIACH TIPH META0OH-
YECKOM CHHIPOME.

I'pynmy Haubonee BBICOKOrO pHCKa COCTABHMJIM MALUCHTHI C
codyeTaHueM MeTaboJMYeCKOro CHHAPOMA U BEreTaTUBHOM JHc-
GyHkuuu. B 3T0M cityyae HaOIIIOaI0Ch PEBBIICHUE YaCTOThI
HACTYIUICHHs] KOHEYHBIX TOYEK Haz O0LIel rpyIInon U MoArpym-
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namu oocnenoBanubix ¢ MC 6e3 B/I, B/l 6e3 MC u oTcyTcTBH-
em B/l u MC.

Pesynbrarsl mpoBeneHHON paboOThl IUKTYIOT HEOOXOIMMOCTD
MpOoBEACHUA PICCJ'[@I[OB&HI/II\/'I [0 BBISIBJICHUIO BEreTaTHBHOM JHC-
(YHKIMH Y TAIMEHTOB C CEPACYHO-COCYIUCTHIMHU 3a00ICBAaHHSIMU.
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SUMMARY

MODIFICATION OF CARDIOVASCULAR RISK WITH
A COMBINATION OF METABOLIC SYNDROME AND
VEGETATIVE NERVOUS DYSFUNCTION

"Tursynbekova A., 'Karibaev K., *Tokmurziyeva G.,
ZKulzhanov M., 3Tenenbaum A., *Uteuliev E., “‘Sadykov B.

!JSC “Central Clinical Hospital,” Almaty; *Kazakhstan Medical
University “HSPHC” Almaty, Kazakhstan; 3Research, Cardiac
Rehabilitation Institute, Sheba Medical Center, Tel-Aviv Univer-
sity, Israel; *City Clinical Hospital Ne5 Almaty, Kazakhstan

The aim of the study was to identify the effect of vegetative
nervous dysfunction on the level of cardiovascular risk in per-
sons with metabolic syndrome undergoing intensive monitoring.

The survey involved 750 civil servants aged 35 to 70 years,
including 476 men and 274 women. Diagnosis of the metabolic
syndrome (MS) was carried out according to the IDF and AHA /
NHLBI consensus criteria (2009). The investigation of the state
of vegetative nervous regulation of hemodynamics was carried
out by means of variational intervalometry. As the “end points”
of the study, any form of acute coronary syndrome, acute im-
pairment of cerebral circulation or other forms of peripheral
arterial blood flow disturbance during the study period was con-
sidered. Statistical analysis was carried out using the Pearson’s
%2 criterion the two-sided Fisher exact test and two-sided Dan-
net t-criterion.

The frequency of metabolic syndrome in the group was
40.3%. Vegetative nervous dysfunction (VND) was detected
in 45.6% of cases. The frequency of combinations of meta-
bolic syndrome and VND was 21.7% and significantly ex-
ceeded the expected with an independent distribution of these
pathological conditions. A significant excess of the frequency
of development of acute violations of the regional circulation
in the group of the presence of a combination of metabolic
syndrome and autonomic dysfunction was observed over
those surveyed with the absence of these pathological condi-
tions. Significant differences were revealed by the results of
the observation of the combination group of MS and VND in
comparison with all the others: VND without MS (y2 =4.92,
p = 0.046); MS without VND (¥2=4.26, p = 0.057); absence
of MS and VD (32 = 8.35, p = 0.022). Between groups of
patients without a combination of syndromes, no significant
differences were revealed.

Thus, autonomic dysfunction can be a factor associated
with metabolic syndrome and modifying the risk of cardiovas-
cular complications in the direction of its increase.

Keywords: metabolic syndrome; vegetative nervous dys-
function; cardiovascular risk.
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MOJUPUKALUA CEPAEYHO-COCYAUCTOI'O PUCKA
IPA COYETAHUUA METABOJIAYECKOI'O CUHIPOMA U BETETATUBHOM AUC®YHKIIANA

"TypcwinbexoBa A.E., 'Kapu6aes K.P., “Tokmyp3suesa LK., 2Kyab:kanos M.K.,
3Tenenbaym A., Yreynues E.C., ‘Canpixos B.H.

4O «I]enmpanvnas kaunuueckas 6onvnuyay, Aimamel, *Kazaxcmancruii meouyurnckuil ynueepcumem « BILIIO3y,
Anmamut, Kasaxcman,; *Uncmumym peaburumayuu 6 kapouonozuu, Meduyunckuii yenmp [luba,
Tenv-Asusckuii Ynusepcumem, Uspauns, *Topoockas kiunuueckas 6onvrnuya Ne5 Anmamor, Kazaxcman

Iens mcciemoBaHMst — ONPEACIUTH BIHMSHHE BETeTaTHBHOI
TUC(HYHKINE Ha YPOBEHb CEPACIHO-COCYJUCTOTO PHCKA Yy JINI]
C METabOIMIECKUM CHHAPOMOM.

Ha6mromganuce 750 ciry>kaniux rocynapcTBEHHBIX yUpexKIe-
Huil B Bo3pacte oT 35 1o 70 net: 476 Mmy>x4uH u 274 xKeHIIH-
Hbl. Jlnarmoctuka Mmerabonndeckoro cuuapoma (MC) ocy-
[IECTBISLIACH COTIIacHO KpuTepusMm koHceHcyca IDF u AHA/
NHLBI (2009), uccienoBanue COCTOSHUS BET€TaTHBHOU pe-
TYJISIUN TeMOJUHAMUKY - BapUAIIHOHHON MHTEPBAIOMETPH-
eil. B xauecTBe «KOHEUHBIX TOUEK» HMCCIIEOBAHUS MPHHSTHI
mo0bie (POPMBI OCTPOTO KOPOHAPHOTO CHHIPOMA, OCTPOTO
HapyIIeHUs MO3TOBOTO ¥ IepH(EepHUIecKOro apTepruasbHOTo
KpOBOOOpAIIEeHUs B TepHoj ucciaeqoBanust. CTaTHCTHIECKHH
aHaJIM3 MPOBEJICH C HCIOJIb30BaHneM kputepus x* IlupcoHa,
JIBYCTOPOHHETO TOYHOTO KpuTepust Ouirepa u AByCTOPOHHE-
ro t-xputepus JlaHHera.

Yacrora MC B rpynme cocrasuna 40,3%. Bererarusnas muc-

¢ynxuus (BJ]) BersBnena B 45,6% cirydaes. Yactora coueTaHuit
MC u BJ] cocraBmna 21,7% u 3HAYMMO NpEBBIIIANA OXKHIAC-
MYIO TIPH HE3aBUCHMOM pACIpeeNICHHN JaHHBIX MaToJIO0THYe-
CKHUX COCTOSTHUH.

BbIsIBICHO CyIIECTBEHHOE IMPEBBIMICHAE YACTOTHI PA3BHTHUS
OCTpPBIX HAPYIICHUH PETHOHAPHOTO KPOBOOOPALICHHUS B TPyYIIIe
¢ couerannem MC u BJ] B cpaBHeHHU C mamnmeHTamu 0e3 Ta-
KOBBIX. 3HAUMMBbIC Pa3InYus M0 pe3ylibTaTaM HaONIOJICHUS BBI-
SIBJICHBI B Tpymiie ¢ couetanneM MC u B/ B cpaBHeHHH co Bce-
mu octanbHbIMU: BT 6e3 MC (y*=4,92, p=0,046); MC 6e3 B/
(x*=4,26, p=0,057); orcyrctBus MC u BJI (¥*=8,35, p=0,022).
Mexay TpyniiaMu aueHToB 0e3 codeTaHusT CHHIPOMOB CyIIIe-
CTBEHHBIX Pa3JIM4YHid HE BBISIBICHO.

Taxum 00pazoM, BereTaTiBHAs TUCHYHKIUS, 10 BCEH BEPOSIT-
HOCTH, SIBJSIETCSI (PAKTOPOM, COTPSIKEHHBIM C METa0OINIECKUM
CHUHIPOMOM, ¥ MOIUQPHUIUPYIOIIM PUCKOM Pa3BHTHUS Ceped-
HO-COCYIUCTBIX OCIIOKHCHUIH.
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EVALUATION OF TREATMENT EFFICACY IN PATIENTS WITH NON-ALCOHOLIC-STEATOHEPATITIS
AND HETEROZYGOTIC FAMILIAL HYPERCHOLESTEROLEMIA

Yakimenko O., Maznichenko I.

Odessa National Medical University, Ukraine

Today, cardiovascular diseases (CVD) occupy a significant
place in the structure of mortality worldwide. The main causes
of CVD are atherothrombosis and hypertension. Atherothrom-
bosis is a consequence of the development of atherosclerosis,
the manifestation of which occurs as the development of acute
coronary syndrome (ACS) [3,4].

It is proved that dyslipidemia is one of the leading factors in
the development of CVD, which alone or in interaction with oth-
er risk factors can lead to the manifestation of an atherosclerotic
process, which undoubtedly influences the course and prognosis
of patients with cardiovascular diseases [3,4,7,16].

Lipid metabolism mainly occurs in the liver, abnormalities in
the structure and function of the organ may cause atherogenic
dyslipidemia [2,16,18]. In this condition, the liver simultaneous-
ly becomes the target organ leading to the development of non-
alcoholic fatty liver disease (NAFLD), which can significantly
limit the hypolipidemic therapy with statins. LDL are the main
atherogenic class, due to the ability to linger in the intima of the
arteries [2,11,12]. It is known that morbidity and mortality of
patients with NASH has a strong correlation with morbidity and
mortality from the cardiovascular diseases [3,7,16]. The patho-
genesis of NAFLD and CVD is closely related, as in NAFLD
there is lipid accumulation and overload, and their long stay in
hepatocytes leads to inflammation of the hepatic parenchyma,
steatohepatitis, which results in the release of free radicals and
oxidative stress, with rapid depletion of antioxidant systems, in-
cluding a cellular antioxidant - glutathione [2,5,16,18,20]. At the
same time, the induction of NF-«B is activated, and hepatites are
altered by hepatotoxic mediators (tumor necrosis factor-alpha
(TNF)), which stimulates inflammation of the liver tissue and a
decrease in insulin sensitivity [7,9,11,18].

Dyslipidemia may be primary - as a result of anomalies in
genes, enzymes or transport proteins that are involved in the
metabolism of lipids, and secondary, which is a consequence
of hormonal imbalances, concomitant diseases and the intake of
certain medicines [4].

Familial hypercholesterolemia (FHC) is a common genetic
disorder caused by a gene mutation to the low-density lipopro-
tein (LDL) receptor, which disrupts cholesterol metabolism,
leading to malignant increases in atherogenic lipid fractions,
contributing to the premature development of atherosclerosis,
ischemic heart disease (CHD), and early cardiovascular and
cerebrovascular accidents [3,5,7,10,13]. Today, mutations in
LDL, Apo-B, and PCSK9 genes are most common, but sporadic
mutations of other genes involved in lipid metabolism continue
to be actively studied [10,13-15]. Among the FHC, the hetero-
zygous form of FHC (HFHC) 1: 250-500 is most common, it is
characterized, as a rule, by the phenotype Ila, less often IIb ac-
cording to the classification of dyslipidemia by D.Fredrickson.
HFHC is an autosomal dominant type of inheritance with an
average total cholesterol concentration (TC) of 9-12.9 mmol /
. The manifestation of the cardiovascular diseases, primarily
ischemic heart disease (CHD), is more likely to occur in 3-4 de-
cade of life. A severe form of FHC-homozygous FHC (HoFHC)
is less common, its prevalence is 1: 250,000 - 1,000,000, as in
HFHC, the type of inheritance is autosomal dominant, but in
this mutation, there can be both a deep defect and a complete
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absence of the LDL receptor [4,6,8,13-15,17]. The concentra-
tion of TC varies from 18.0 to 31.0 mmol / 1, often tuberous and
tendinous xanthomas, xanthelasma, lipoid arches of the cornea
are present in the patient, and in the absence of adequate therapy,
premature death occurs before the age of thirty [4,6,9,10,19,20].

It is known that statin therapy is also the first line in treat-
ment of dyslipidemia [6,13,17,19]. Patients with FHC have a
lifelong high risk of developing cardiovascular accidents, there-
fore, statin therapy is given continuously and in the maximum
tolerated doses. A number of large studies have shown that lipid-
lowering therapy with statins is associated with a risk of a num-
ber of side effects including hepatobiliary system [3,4,18,19]. It
is known that NAFLD is a pathological condition in which the
formation of steatosis occurs, i.e. excessive accumulation of lip-
ids in the liver tissue in the form of triglycerides [11,12,16,18].
Independently in NAFLD steatosis does not correlate with the
growth of short-term morbidity and mortality, however, the pro-
gression of the disease to the NASH stage is potentially fatal,
and is associated with an increased risk of fibrosis, cirrhosis,
hepatic insufficiency and hepatocellular carcinoma [4,9,11,16].

Despite significant achievements in the management of patients
with FHC, the problem of effective and safe therapy of HFHC with
non-alcoholic steatohepatitis (NASH) remains important.

The aim of the study was to increase the efficacy of treatment
of patients with nonalcoholic steatohepatitis and heterozygous
familial hypercholesterolemia by developing a personalized ap-
proach to therapy using rosuvastatin 20 mg / day and the com-
bined hepatoprotector “Gepadif” at the outpatient and inpatient
stages of treatment, taking the complaints, history, physical ex-
amination methods, laboratory (general clinical, biochemical,
molecular genetic investigation methods) and instrumental stud-
ies (ultrasound and echocardiographic method of investigation,
electrocardiogram) as well as statistical methods.

Material and methods. A retrospective analysis of laboratory
indices of blood serum lipid spectrum and indices of the liver
functional activity was made in 647 patients, 245 case histo-
ries were analyzed, 124 patients with hypercholesterolemia and
NASH were examined in a complex manner.

The object of the study was 55 patients (mean age 55.45+5.5
years) with a clinical diagnosis of HFHC, NAFLD in the stage
of steatohepatitis. The diagnosis of HFHC was made on the ba-
sis of the clinical management of the expert group on familial
hypercholesterolemia of the National Lipid Association of the
USA “Familial hypercholesterolemia: examination, diagnosis
and treatment of adults and children,” guidelines of the Asso-
ciation of Cardiologists of Ukraine “Dyslipidemia: diagnosis,
prevention and treatment,” the generalized treatment guidelines
on familial hypercholesterolemia of the International Fund for
Family Hypercholesterolemia. The diagnosis of NASH was
made on the basis of the “Unified clinical protocol for primary,
secondary (specialized) medical care: non-alcoholic steatohepa-
titis”, the recommendations of the European Association for the
Study of the Liver (EASL).

All patients who were involved in the study were divided into
two groups: the first group - n=28, of whom women 57% (n=16),
men 43% (n=12) received rosuvastatin 20 mg orally, once a day;
the second group of patients - n=27, women 59% (n=16), men
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41% (n=11) received rosuvastatin 20 mg orally, once a day and
a hepatoprotector “Gepadif” 2 capsules, orally, 3 times a day.
The control group consisted of 20 practically healthy persons.

The control group consisted of 20 practically healthy indi-
viduals aged 20 to 40 years who had no complaints during the
consultation, there were no pathological changes during physi-
cal examination, and the indices of laboratory and instrumental
methods of the investigation corresponded to the reference indi-
ces characteristic of healthy individuals.

Evaluation of the efficacy and safety of lipid-lowering therapy
was assessed on the 45th and 90th days of therapy.

Verification of pathological conditions and somatic pathology
was carried out according to ICD-10 classification. All exam-
ined was conducted a comprehensive examination, including as-
sessment of complaints, history, physical (clinical) data, results
of the laboratory data (blood count, urinalysis), the functional
activity of the liver was assessed by determining activity of he-
patic transaminase (alanine aminotransferase (ALT), aspartate-
aminotransferase (AST), gamma-glutamyltransferase (GGT),
alkaline phosphatase (AFP)), the lipid spectrum was determined
by the photocolorithmic method (total cholesterol (TC), high-
density lipoproteins (HDL), low density lipoproteins (LDL),
very low density lipoproteins (VLDL), triglycerides (TG), ath-
erogenic index (Al) creatine phosphokinase (CPK)), instrumen-
tal (ultrasound examination of the abdominal organs (US AO),
electrocardiogram (ECG) echocardiography (EchoCG)) and
molecular genetic examinations (personification of satin dosage
by determining polymorphism of the SLCOI1BI gene).

The study did not include patients consuming alcohol, hepato-
toxic drugs with signs of viral or autoimmune hepatitis.

All patients were administered individual physical doses, ac-
cording to individual tolerance to physical exertion, diet therapy.

Statistical processing of the data was carried out on the 45th
and 90th day from the start of therapy, using the standard Mi-
crosoft Excel software package. Estimation of the probability of
discrepancy of the mean values was carried out using Student’s
paired t-criterion. The results were considered statistically sig-
nificant at a value of p<0.05.

Results and their discussion. There was made a retrospec-
tive analysis of the laboratory indices of the blood serum lipid
spectrum and indices of the functional activity of the liver of 647
patients, 245 case histories were analyzed, followed by a com-
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prehensive examination of 124 patients, of whom 55 patients
(55.45£5. 5 years) with clinical diagnosis of HFHC, NAFLD in
the stage of steatohepatitis.

At the time of the beginning of the study, dyslipidemia oc-
curred in both groups, namely, an increase in TC, LDL, and a de-
crease in the level of HDL cholesterol, the TG level was within
reference values, which generally contributed to the increase in
CI and corresponded to Ila type of hypercholesterolemia accord-
ing to Fredrickson.

In the patients of the first group, TC was significantly elevat-
ed relative to the control group (p<0.001) and was 9.39+0.73
mmol/l. The patients of the second group also experienced hy-
percholesterolemia - 9.4+0.74 mmol/l (p<0.001). The level of
LDL in the blood serum was increased in both groups (p<0.001):
in the first - 7.16+0.6 mmol/l and the 2nd - 7.21£0.17 mmol/l.
The level of HDL was close to the lower limit of the basal value,
both in the first and second group (p<0.005) and made: the 1st
group - 1.5+0.4 mmol/l; the 2nd - 1.48 + 0.34 mmol/l. The level
of TG in both groups did not exceed the reference values.

When analyzing the biochemical activity of the liver transam-
inases of both groups before the study, it was revealed that ALT
and AST were significantly increased activity in both groups in
relation to the control one (p<0.001), in the first group the ALT
was 102.5+13.74 units/l and AST - 78.32+17.97 units/l; in the
second group the ALT was 99.63+20.86 units/l, and AST was
84.03420.38 units/l, respectively.

As a result of the molecular genetic study of polymorphism
of the SLCOI1BI gene, 14 (50%) of the carriers of the wild type
¢.521TT, 11 (39.2%) were identified in the patients of the first
group with the genotype ¢.521/7C and 3 (10.8%) patients with
the genotype ¢.521CC, in the patients of the second group,
diagnostic results revealed 17 (63%) carriers of the genotype
¢.521TT, 8 (26.9%) with the genotype ¢.521TC and 2 (7.4%)
with the genotype ¢.521CC.

In a comparative evaluation of the results of the lipid
profile of the blood in the dynamics, on the 45th day of ther-
apy with rosuvastatin at a dose of 20 mg the first group was
found to have a tendency to decrease in the level, but they
did not attain reliability: TC and LDL, in particular, TC de-
creased by 13.6% and was 8.11+1.35 mmol/l, and a decrease
by 16.4% was observed in LDL, which was 5.99+1.0 mmol/I
compared to their baseline data.

Table 1. Dynamics of biochemical blood indices in patients of the first group (M+m)

Index Initial level The 45" day The 90" day
Total cholesterol (TC) 9.39+0.73 mmol/l * 8.11+1.35 mmol/l 6.65+£0.97 mmol/l **
LDL 7.16+0.6 mmol/l * 5.9941.0 mmol/l 4.24+0.82 mmol/1 **
HDL 1.5+0.4 mmol/l * 1.51£0.62 mmol/l 2.06+0.43 mmol/l **
ALT 102.5+13.74 U/1 * 67.54+18.57 U/l 52.57+12.56 U/I**
AST 78.32+17.97 U/l * 55.18£15.50 U/I 34.2947.77 U/1**

note: * - p<0.001 relative to the control group; ** - p<0.005 relative to the baseline

Table 2. Dynamics of biochemical indices of blood in patients of the second group (M+m)

Index Initial level The 45" day The 90" day
Total cholesterol (TC) 9.4+0.74 mmol/l * 7.88+0.68 mmol/l 5.1£0.59 mmol/l **
LDL 7.2+1.0 mmol/l * 5.41£0.62 mmol/l 2.23+0.58 mmol/l **
HDL 1.48+0.3 mmol/l * 2.16+0.22 mmol/Il 2.56+0.29 mmol/l **
ALT 99.63+20.86 U/l * 59.07+19.46 U/ 32.16+7.83 U/l **
AST 84.03+20.38 U/l * 44.59+19.47 U/l 30.1146.32 U/l **

note: * - p<0.001 relative to the control group; ** - p<0.005 relative to the baseline
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When analyzing the data of biochemical studies in the pa-
tients of the first group on the 90th day of oral administration
of rosuvastatin 20 mg once a day, it was revealed that the level
of TC decreased by 29.2% compared to the baseline before the
start of therapy, and was 6.65+0.97 mmol/l (p<0.005). The level
of LDL decreased by 40.8% when compared with the baseline
and was 4.24+0.82 mmol/l (p<0.005). The level of HDL in-
creased by 37% compared with before treatment, and amounted
to 2.06+0.43 mmol/l (p<0.05).

Analyzing the data of biochemical studies of hepatic trans-
aminases of the first group, a tendency to decrease activity was
revealed on the 45th day of statin therapy, but no statistically
significant changes were noted. On the 90th day of treatment
with rosuvastatin 20 mg/day the patients of the first group had a
decrease activity in ALT by 49%, and amounted to 52.57+£12.56
units/l (p<0.005); the AST activity decreased by 56.2%, which
was 34.29+7.77 units/l (p<0.005) compared to the baseline.

When analyzing the effectiveness of lipid-lowering thera-
py with the addition of a complex hepatoprotector, there was
a more pronounced tendency to the decrease of TC and LDL,
in particular, the level of TC decreased by 16.2% and made
7.88+0.68 mmol/l but the levels did not reach statistical reliabil-
ity in the patients of the second group on the 45th day. There was
also a decrease in LDL by 25%, which made 5.41+0.62 mmol/1.
The blood serum level of HDL was characterized by an increase
by 45% and amounted to 2.16+0.22 mmol/l on the 45th day of
therapy.

As for the indices of activity of the liver enzymes of the sec-
ond group, there was a marked tendency to decrease activity in
ALT on the 45th day of lipid-lowering therapy, but it was statis-
tically insignificant: the activity of enzymes decreased by 41%
and amounted to 59.07+19.46 units/l; AST also had a tendency
to decrease activity and on the 45th day of lipid-lowering ther-
apy with rosuvastatin 20 mg/day and complex hepatoprotector,
was 44.59+19.47 units/l, which is 47% lower than the baseline,
but the levels did not reach statistically significant values.

In the comparative analysis of the data of the biochemical in-
dices of the lipid spectrum of the patients of the second group
on the 90th day of rosuvastatin 20 mg once daily and hepato-
protector 2 capsules 3 times a day with the data obtained before
the study, it was noted that the level of TC decreased by 46%
and amounted to 5.1+£0.59 mmol/l (p<0.005), the level of LDL
significantly decreased by 68.5% and made 2.23+0.58 mmol/l
in comparison with the baseline (p<0.005). When analyzing the
results of HDL, it was noted that the level gradually increased
and the increase was 73% on the 90" day in relation to the initial
index - 2.56+0.29 mmol/l (p<0.005).

In analyzing laboratory indices of activity of hepatic enzymes
of the second group, it was revealed that the activity of hepatic
transaminases significantly decreased: ALT by 68% and was
32.16+7.83 units/l (p<0.005) on the 90th day of lipid lower-
ing therapy, the activity of AST decreased by 64% and made
30.11+6.32 U/1, which allowed reaching the limits of the refer-
ence values (p<0.005).

It should be noted that despite the decrease in the leading lipid
profile of both groups of patients, there was a significant more
pronounced decrease in LDL cholesterol by 68.5% in the sec-
ond group, which made it possible to achieve the target LDL-
C level for 90 patients. It was found that the decrease in LDL
in lipid-lowering therapy between the first and second groups
was more pronounced in the patients of the second group that
received statin with a complex hepatoprotector, the difference
between the LDL-C values on the 90th day of therapy was 2.01
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mmol/l, respectively. At the same time, the LDL level of the first
group did not reach the target level during the therapy, and was
4.24+0.82 mmol/l.

In 90 days of lipid lowering therapy, there was revealed the ad-
vantage of statin therapy with rosuvastatin 20 mg once a day and a
combined hepatoprotector based on carnitine, which was confirmed
by the achievement of the target LDL level in 19 patients of the sec-
ond group. At the same time there was a decrease in TC by 16% on
the 45th day of therapy and by 52% in comparison with the baseline
level on the 90th day of treatment. In patients of the first group,
the changes in the TC index were less significant; in particular, the
decrease in TC was 13.6% on the 45th day and decreased by 29.2%
compared to the baseline on the 90th day of therapy.
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5 B TC 2 group
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1st day 45th day 90th day

Fig. 1. Comparative analysis of the dynamics of biochemical
indices of the lipidogram TC and LDL of the first and second
groups

On the basis of the results of the lipidogram in all patients,
there was noted a decrease in CI in both groups: CI decreased by
49% and amounted to 2.32+0.62 (p<0.005) in the patients of the
first group on the 90™ day, monotherapy with statin; CI decreased
by 73.5% and made 1.52 (p<0.005) in the patients of the second
group, which was mainly due to an increase in the HDL index.
When the HDL index of the first and second groups was com-
pared on the 90th day of therapy, it was revealed that in the first
group the HDL cholesterol levels increased by 37% compared to
the baseline values of 2.06+0.43 mmol/l (p<0.005), and HDL of
the second group - by 73% and amounted to 2.56+0.29 mmol/l
(p<0.005), which may indicate that against the background of
statin therapy as well as the normalization of functioning and
metabolism in hepatocytes, a more pronounced compensatory
shift in favor of HDL occurs, which accelerates the exchange of
atherogenic lipids, and is undoubtedly an important indicator for
the prognosis.

2,6
1,95
13

0,65

% HDL 1 group
% HDL 2 group

Lst day 45th day 90th day

Fig. 2. Dynamics of HDL of the first and second groups

IIn conducting a comparative analysis of the clinical efficacy and
safety of statin use for NASH course and the functional state of the
liver, it was found that taking rosuvastamine 20 mg and hepato-
protector “Gepadif” has advantages over monotherapy with statin,
which was characterized by an improvement in the subjective
status in all patients of the second group, absence of complaints,
in particular, a feeling of discomfort in the right hypochondrium,
dyspeptic disorders. Out of the patients of the first group receiv-
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ing monotherapy rosuvastatin 20 mg once a day 13 patients (48%)
had complaints on heaviness in the right hypochondrium, dyspeptic
disorders were in 17 (63%) patients, periodic pain in the right hypo-
chondrium region in 7 (26%) patients were noted on the 90th day.
In a number of cases, a doubled increase in the activity of hepatic
transaminases was observed (ALT, AST) in the blood serum on the
90™ day of therapy in patients of the first group, in 6 (22%) patients
in comparison with baseline parameters.
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Fig. 3. Comparative analysis of the dynamics of biochemical
indices of hepatic transaminases (ALT, AST) in patients of the
first and second groups

Thus, in therapy of HFHC with NASH the use of rosuvastatin
20 mg orally, once in 24 hours for a long time, and hepatoprotec-
tor “Gepadif” 2 capsules 3 times with possible repetition of the
hepatoprotector for the course of 90 days can ensure maximum
effectiveness and safety of therapy, the therapy of choice.

Conclusions. 1. A comprehensive examination was made,
including a molecular genetic diagnosis - the determination of
the SLCO1BI gene polymorphism. Patients were chosen per-
sonalized lipid-lowering therapy and the determined maximum
tolerated doses of statins.

2. When treating patients with characteristic subjective and
objective manifestations of HFHC with NASH, it is advisable to
use a combination of lipid-lowering therapy, consisting of rosu-
vastatin at a dose of 20 mg orally once per day for a long time
and 2 capsules of the hepatoprotector 3 times per the course of
90 days, with possible repetition of the hepatoprotector course
to achieve target levels of LDL.

3. Standard lipid-lowering therapy, including a statin (rosuv-
astatin 20 mg), led to a significant improvement in the subjective
and objective manifestation of HFHC with NASH, but did not
contribute to the achievement of target levels of LDL.

4. The use of the hepatoprotector and rosuvastatin 20 mg/day
contributes to the reliable achievement of the LDL targets for 90
days of therapy <2.5 mmol/l in 22 (82%) patients, after 90 days
of therapy in comparison with monotherapy with rosuvastatin
20 mg/day, which was accompanied by a significant achieve-
ment of the target lipid level in 11 (39%) patients.

5. The use of a combined hepatoprotector along with rosuv-
astatin contributed to a significant decrease activity in the liver
transaminase levels: ALT decreased by 48.4% and amounted to
38.85+11.54 U/l for 90 days of lipid-lowering therapy, while
AST decreased by 44.2% and made 32+11.54 units/I.

Prospects for further investigation. Further investigations
should be directed at the search for new therapeutic targets,
more effective and safe methods of treatment of the liver dis-
eases in the course of simultaneous HFHC and NASH, taking
into account the pathogenesis of NASH, which has a strong cor-
relation with morbidity and mortality from the cardiovascular
accidents. Also the search for new, more reliable markers for the
manifestation of HFHC and NASH, is necessary for assessing
the activity, progression of the disease, and evaluation of the
effectiveness and safety of the therapy.
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SUMMARY

EVALUATION OF TREATMENT EFFICACY IN PA-
TIENTS WITH NON-ALCOHOLIC-STEATOHEPATITIS
AND HETEROZYGOTIC FAMILIAL HYPERCHOLES-
TEROLEMIA

Yakimenko O., Maznichenko I.
Odessa National Medical University, Ukraine

The aim of the study was to increase the efficacy of treatment
of patients with HFHC and NASH by developing a personified
approach to the therapy with rosuvastatin 20 mg/day and com-
bined hepatoprotector at the inpatient and outpatient stages of
treatment.

124 patients with clinical HFHC were examined. The ob-
ject of the study was 55 patients (age 55.45+5.5 years) with
a clinical diagnosis of HFHC, NASH. All patients underwent
a detailed physical examination, laboratory-instrumental
(general clinical, biochemical (hepatic transaminases, lipido-
gram, ultrasonography of the abdominal organs), molecular
genetic examination (polymorphism of the SLCOIBI gene).
Two groups of study were formed, in the first group patients
received rosuvastatin 20 mg/day, in the second group - rozu-
vastatin 20 mg/day and combined hepatoprotector 2 capsules
3 times a day for 90 days.

The patients treated with rosuvastatin 20 mg/day and hepa-
toprotector were revealed a reliable decrease in the level of
TC by 46%, which was 5.1+0.59 mmol/l (p<0.005), the level
of LDL significantly decreased by 68.5% - 2.234+0.58 mmol/l
(p<0.005), the level of HDL increased by 73% and amounted
to 2.56+0.29 mmol/l (p<0.005). On the 90th day of thera-
py, the activity of hepatic transaminases reached reference
values: ALT 32.16+7.83 units/l, AST — 30.11+6.32 units/l
(p<0.005). Based on the complex examination and determi-
nation of polymorphism of SLCOIBI, a personified dose of
statin was selected.

Keywords: heterozygous familial hypercholesterolemia,
non-alcoholic steatohepatitis, statin therapy, polymorphism of
the SLCOI1BI gene.
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PE3IOME

OLEHKA D®®EKTUBHOCTHU JIEYEHUSI NALIMEH-
TOB C HEAJIKOTOJIbHBIM CTEATOTEIIATUTOM U
TETEPO3UTOTHOWM CEMEWHOM T'HMITEPXOJIECTE-
PUHEMMEN

SIkumenko E.A., Ma3zuudenko E.A.
O0ecckutl HaYUOHATbHBIL MEOUYUHCKULL YHUBepcumem, Yxkpauna

Llenpro MccmeoBaHMs SBUIIOCH TTOBBIIIEHHE 3()(EKTHBHOCTH
JIEUEHUS MAIMeHTOB C IeTepO3UrOTHON CeMENHHOW rumepxoie-
crepunemueri (I'CI'X) u HeaJKOTONBHBIM CTEATOTEIIaTHTOM
(HACT') mytem pa3paboTku nepcoOHH(UIIMPOBAHHOTO TOAXO0a
K Teparuy ¢ MpUMEHEeHnEeM po3yBacTaruHa 20 MI/CyTKH U KOM-
OMHUPOBAHHOTO TEMAaTONPOTEKTOPa Ha CTAI[HIOHAPHOM U aMOy-
JIATOPHOM 3Tarnax JICIeHHsI.

O6cnenoBano 124 manmenrta ¢ kiuandeckoit I'CI'X, u3 Hux
55 mameHTOB B Bo3pacte 55,45+5,5 ner ¢ KIMHUYECKUM IHa-
rHo3oM 'CI'X n HACT. Bcem mareHTam mpoBeIeHO IeTalbHOE
(uzukanpHOE 00CienoBaHNe, JTa0OPAaTHO-WHCTPYMEHTAIBHBIE
OOIIEKITMHIYECKHE U OMOXNMHIECKHUE (TIeIeHOYHbIE TPAHCAMH-
Ha3bl, TUMUAOTpaMMa, Y3J[ opraHoB OPIONIHOM MONOCTH), MO-
NeKynspHO-TeHeTnueckue (mommmopdusm reaa SLCO1B1) uc-
cienoBanus. ChopMIpOBaHO JBE TPYMITEI OONBHBIX: B | rpymme
MaIMEHTHl NoTydanu posyBactatu 20 mr/cyTku, Bo Il rpymme
- posyBactaTuH 20 MI/CyTKH ¥ KOMOMHHPOBAHHBIN TeTaTomnpo-
TEKTOp TO 2 Karcyinsl 3 pasa B cyTku 90 gHeil.

VY manweHTOB, MOMYYaBIINX TEPANHIO PO3YyBAaCTATHHOM
20 MI/CyTKM W TEmaTONpPOTEKTOPOM, BBISBICHO JOCTOBEPHOE
CHIDKeHne ypoBHs obmiero xomecrepuna (OX) ma 46%, drto
cocraBmwio 5,1+0,59 mmons/n (p<0,005), ypoBeHs IHIIONPO-
TEHJ0B HHU3KOH IUIOTHOCTH JOCTOBEpHO cHm3mics Ha 68,5%
- 2,2340,58 mmons/n (p<0,005), ypoBEeHBb JTUIONPOTEHIOB BBI-
COKOW TUTOTHOCTH yBenmuuwmiics Ha 73% u cocraBun 2,56+0,29
mmonb/1 (p<0,005). Ha 90 cyTkn Tepanuu akTHBHOCTH ITI€de-
HOYHBIX TpaHCaMHHAa3 AOCTUIIA pedepeHcHbIX BemmanH: AJIT
- 32,16+7,83 en/m, ACT - 30,11+6,32 en/n (p<0,005). Ha oc-
HOBaHUH KOMIIIEKCHOTO OOCIIEIOBaHUS M OTPEAETEHHS MOIH-
Mopdmma SLCO1B1 nomgobpana nepcoHnpUIIIPOBaHHAS 1032
CTaTHHA.
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STUDY OF BONE TISSUE REPARATION AFTER A FEMUR FRACTURE DEPENDING
ON THE CORRECTION OF ARTERIAL HYPERTENSION IN MODEL OBJECT
RATTUS NORVEGICUS (RAT GRAY)

'Babalyan V., 'Valilshchykov M., 'Pavlov S., ’Koshevaya E., *Fedota O.

Kharkiv Medical Academy Of Postgraduate Education; *National Pharmaceutical University;
3V.N. Karazin Kharkiv National University, Ukraine

The importance of a comprehensive study of multifactorial
diseases resulting from their high prevalence among the popula-
tion, physical discomfort of patients and the severity of diseases,
often leading to disability, reduction quality of life and distur-
bance of social and psychological adaptation of patients.

The basis of many chronic diseases of non-infectious nature
are both common genes and common metabolic processes. Such
syntropic diseases include a wide range of cardiovascular dis-
cases, among which diseases with hypertensive syndrome oc-
cupy a special place. Many of the genes included in the genetic
network of arterial hypertension contribute to the development
of other pathologies, forming the common molecular pathoge-
netic basis of common chronic diseases [3,5,9,11,19]. One of
the pathologies associated with arterial hypertension is osteopo-
rosis. The processes of bone remodeling and regulation of blood
pressure are caused by common genetic determinants underly-
ing the development of these diseases [3,22]. It is known that
patients with osteoporosis have a higher risk of cardiovascular
diseases, hypertension, than patients with normal bone mineral
density (BMD). Studies conducted on model animals, including
recombinant inbred rat strains, show that vascular calcification
is a very complex mechanism that includes paths similar to those
described in normal bone calcification [21]. In addition, the in-
verse relationship between vascular damage and BMD param-
eters can be determined both by general etiology and by factors
such as tobacco smoking, low calcium intake and an unbalanced
diet, low levels of vitamin D in the body, old age, and availabil-
ity of diabetes [25]. The study and specification of the mecha-
nisms of osteoporosis and cardiovascular diseases is the basis of
prophylactic and therapeutic approaches in both conditions. To
solve practical medical problems, it seems relevant to carry out
the correction and treatment of syntropic diseases at the same
time to achieve the maximum positive effect.

It is known that the most serious complication of osteopo-
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rosis is bone fractures, especially fractures of the proximal fe-
mur, which make up to 30% in the structure of inpatient trauma
pathology and are a serious medical and social problem. Most
patients with this pathology belong to the elderly and senile age
and in 66-80% of them hypertension is noted, which can cause
a delay in surgical intervention, complicate the pre- and postop-
erative period at all its stages, affects the rate of rehabilitation of
patients, and be one of the main reasons for the unsatisfactory
results of surgical treatment of fractures of the proximal femur
[3,5,9,11,19].

In connection with the foregoing, it seems relevant to argue a
treatment regimen involving the simultaneous correction of both
pathologies using the Rattus norvegicus model object (gray rat).

The purpose of our work was to assess the role of arterial hy-
pertension and its correction for bone tissue repair after fractures
of the proximal femur with intramedullary osteosynthesis.

Materials and methods. The study was conducted on the ba-
sis of the Central Research Laboratory of the Kharkov Medical
Academy of Postgraduate Education. Model object used - gray
rat, Wistar and SHR lines. The average weight of the animal
was 210+30 g at the age of 9 months. Three groups of rats of 10
animals each were formed. The first group (SHR 1) was a model
of animals with genetically determined arterial hypertension
SHR (spontaneously hypertensive rat), which was used to cor-
rect arterial hypertension in the form of enalapril monotherapy
5 ml/kg. The rats of the SHR line of the second group (SHR
2) did not receive monotherapy. The third group, the control
group (Wistar), consisted of normotensive animals of the Wistar
line. Blood pressure (BP), systolic blood pressure (MAP) and
diastolic blood pressure (DBP) were recorded by animals us-
ing a non-invasive tail method before performing surgery and in
the postoperative period using the blood pressure measurement
system of small animals LE 5001 PRESSURE METER (Spain,
Panlab SLU).
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In accordance with the “General principles of experiments on
animals (Strasbourg, 1986; Kiev, 2001) all animals under gen-
eral anesthesia (mononarcosis of zoletil at the rate of 10 mg/kg
body weight) without cutting soft tissues using crampons wear-
ing silicone tubes, were produced a mechanical effect on the
proximal femur perpendicular to the bone axis until a fracture
appeared in it [10]. For fixation and stabilization of the fracture,
a closed mini-invasive intramedullary osteosynthesis was made
by retrograde injection of Kirschner’s needles through the knee
joint. For the fixation and stabilization of the fracture, a closed
mini-invasive intramedullary osteosynthesis was performed
by the retrograde method of introducing Kirchner’s knitting
needles through the knee joint. A check on the stability of the
fixation for the absence of angular and rotational mobility of
the fragments of the bone, on the absence of mobility restric-
tions in the knee and hip joint joints. In the postoperative period,
the second group of SHR rats was given an enalapril solution
at a dosage of 5 mg / kg of body weight daily from the time of
surgical intervention by probe insertion into the stomach. Dur-
ing the postoperative period, animals with a periodicity once a
week were given measurements of blood pressure by the device.
Animals were withdrawn from the experiment 28 days after sur-
gery. After slaughtering animals, the femur was isolated with
the removal of soft tissues. In the macroscopic examination of
femoral preparations, after the removal of intramedullary fixa-
tion, an evaluation was made of the macroscopic structure of
the bone tissue and the angular mobility in the region of the
simulated fracture. Resection of the bone region at the level of
the simulated fracture was also performed and the samples were
transmitted to the histological examination. Samples of bone tis-
sue of experimental rats were fixed in 10% neutral formalin, de-
calcilated in 5% nitric acid solution, carried out through alcohols
of increasing strength (50°, 70° alcohol and twice 96°), alcohol
with chloroform, chloroform, enclosed in paraffin. The prepared
sections of 7-10 microns thick, stained with hematoxylin and
eosin, according to Van Gisona, were analyzed in the field of
view of the microscope «Primo Star» (Zeiss). Photographs the
preparations using a Microocular digital camera. In the part of
the rats, during the histological examination, the area of the di-
aphyseal fracture in which the false joint was formed is clearly
defined in the preparations, indicating a violation of the bone re-
generation process and slowing down the consolidation of bone
fragments (Fig. 1).

Fig. 1. False joint in the fracture zone. Cartilage and bone
tissue. WacGisone Pyrofuxin.10, 10

© GMN

At the ends of the non-touching bone fragments there is a
hyaline-like cartilage tissue, the cells in which are arranged in
randomly isogenic groups of 2 or 4 chondrocytes. At the same
time, both functionally active cells with a clearly visible nucleus
and chondrocytes are detected at different stages of necrosis. On
the part of bone fragments based on cartilage tissue, active bone
formation is observed in the form of a developing network of
bone trabeculae. Surrounded by bone fragments and areas of
cartilage tissue, proliferation of connective tissue is observed, in
appearance resembling a joint capsule (Fig. 2).

\

Fig. 2. False joint in the fracture zone: proliferation of con-
nective tissue. Hematoxylin and eosin. 10, 10

In another part of the rats, the zone of the diaphyseal frac-
ture was performed with excess bone callus, in which the carti-
lage tissue is gradually replaced by the bone tissue: the vessels
sprout into it, the edges of the gaps become sharply basophilic,
the cells acquire the structure characteristic of the calcified car-
tilage zone. The newly formed bone tissue has a small-heaped
structure, functionally active osteoblasts are determined on the
outer surface of some trabeculae, which indicates an increase in
osteogenesis (Fig. 3).

Fig. 3. Bone tissue of small-leaf structure in the fracture zone.

Hematoxylin and eosin. 10, 10

The verification of the distribution of quantitative dates for
compliance with the law of normal distribution was performed
using the Shapiro-Wilk and Kolmogorov-Smirnova criteria [1].
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Table. Dynamics of indicators of SHR and Wistar rats in the process
of intramedullary osteosynthesis afier fractures of the proxial femur

. Groupofrats L.
Sign Statistics
SHR 1 SHR 2 Wistar
Bodyweight, g 215,5+5,9* 219,9+4,5% 222,0+5,4* 0,945*
HR, beats/min 380,6+4,4* 377,8+8,1%* 295,4+11,1 0,909*
N, % 60* 80 0,01
Systolic and diastolic blood pressure, mmhg, days
219,7+2,5* 215,2+3,9* 127,3+1,3 0,245%*
SBP 1 DBP1 123,542,3 113,243,775 97,8+1,0
SBP 7 188,6+2,8%* 212,0+2,7* 125,5+1,4 0.230*
DBP 7 111,843,3 112,842,9 100,0+1,8 ’
SBP 14 164,5£3,5* 212,742,9%* 129,0+1,4 0.013*
DBP 14 102,6+3,2 112,1+2.4 96,9+1,0 ’
SBP 21 151,5+2,5% 210,5+2,5 129,5£1,6 0.141%
DBP 21 96,8+2,6 111,3£2,2 97,8+1,1 ’
SBP 28 132,5+3,1%* 212,5+2,4 124,3+3,0* 0.630*
DBP 28 93,3+2,5 107,5+1,9 96,5+1,5 ’
Statistics
SBP 0,0002 0,999 0,996 i
DBP 0,226 0,995 0,998

note: HR - heart rate, N - part of rats with complete fusion of the fracture zone in the postoperative period,
SBP - systolic blood pressure, DBP - diastolic blood pressure, SHR 1 - group of spontaneous hypertension of the SHR line
receiving enalapril, SHR 2 - group of rats with spontaneous hypertension of the SHR line, Wistar - Wistar line of normotensive rats

When comparing several groups, the univariate analysis of vari-
ance of Kruskal-Wallis was used, the arithmetic means - the
Mann-Whitney method. The analysis of the distribution of data
was carried out by the Pearson y? test. The study of the relation-
ships between the characters was assessed using the Spearman
correlation analysis.

Results and their discussion. The results of the study showed
(Table 1) that in the preoperative period, blood pressure values
in the group of conditionally healthy animals of the Wistar line
were SBP 127.3+1.3 and DBP 97.8+1.0. In animals of the SHR
line in both experimental groups, at this stage, blood pressure
indicators were comparable, significantly different from the rats
in the control group. In the postoperative period, there was a dy-
namics - a decrease in the SBP indicators of animals in the SHR
1 group who received enalapril monotherapy by 1.7 times. The
picture of the dynamics of blood pressure indices corresponded
to the cumulative effect of enalapril - already after three weeks
of taking the drug, the SBP indicators of the SHR 1 group corre-
sponded to those of normotensive animals. In rats of the SHR 2
and Wistar groups, the indices of the entire postoperative period
corresponded to the preoperative indices (Table).

Analysis of the fracture zone in the postoperative period in
animals of different groups showed that in the control group, 8
(80%) rats showed complete fusion of the fracture zone, macro-
scopically representing pronounced bone callus, the complete
absence of angular mobility in the fracture zone. Two (20%) rats
had a stiff hypertrophic pseudarthrosis. In the group of animals
SHR 1 that received enalapril monotherapy, the following mac-
roscopic picture was observed: 6 (60%) animals had complete
fusion of the modeled fracture area with pronounced bone spur,
angular mobility was completely absent. In 3 (30%), a hypertro-
phic stiff false joint was formed, in 1 - the formation of a false
joint with full angular mobility, the edges of the bone fragments
were smoothed and disconnected. In the group of rats with arte-
rial hypertension SHR 2, 4 (40%) individuals showed complete
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nonunion, a periosteum was formed around the fracture area, the
edges of the bone fragments were smoothed, completely sepa-
rated; after removal of the intramedullary spokes, pronounced
angular mobility in the area of the false joint. Three (30%) rats
had a normotrophic false joint, and angular mobility of bone
fragments also occurred. In 3 (30%) animals, complete fusion
was observed in the fracture zone, angular mobility was absent.
Thus, in rats with arterial hypertension who received monother-
apy with enalapril, not only was the blood pressure normalized,
but the indicators of fusion of the fracture zone were higher than
in the group of rats with arterial hypertension, which was not
corrected.

The results obtained are related to the mechanisms of bone
tissue regeneration and their disorders. According literater data
presented on the features of calcium metabolism in SHR rats
compared to normotensive WKY rats, the more depolarized state
of SHR than WKY mitochondria results in an abnormal Ca(2+)
handling and this event is closely associated with the systolic
blood pressure [17]. The significance of calcium metabolism in
hypertension and osteoporosis has been reported by Sok Kuan
Wong et. al., in an in vivo experiment using spontaneous hyper-
tensive rats (SHR) and normotensive Wistar-Kyoto rats (WKY),
SHR had lower BMD and bone magnesium content. Admin-
istration of a calcium diet augmented BMD and bone calcium
content, while bone magnesium content was reduced in both
SHR and WKY. These findings implied a significant relationship
between high blood pressure and bone loss. In addition, accord-
ing to the authors that obesity, dyslipidemia, hyperglycemia, and
hypertension contributed to the development of osteoporosis in
experimental animal models [18].

Spontaneously hypertensive rats with a high-calorie diet dem-
onstrated three pathogenetic criteria of the metabolic syndrome:
hypertension, hyperglycemia, and visceral obesity, which allows
this model to be used to study drugs aimed at treating both the
metabolic syndrome and arterial hypertension [6].
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In the work of Rana El Bikai [27] the connection of arteri-
al hypertension with frequent bone fractures and low BMD is
shown. At the same time, rats showed a difference between the
sexes in the manifestation of arterial hypertension, BMD indices
and insulin resistance inside the strains and between the sexes.
An association was found between bone mass and chromosome
X, between chromosome 1 and X. Hypertensive SHR rats in the
period of consistently high blood pressure have been shown to dis-
rupt microvascularization by structural and functional rarefication,
which is manifested in lower values of average capillary density,
average capillary diameter compared to WKY rats [7]. Thus, im-
paired blood supply and bone microarchitecture, decreased BMD
leads to an increased risk of skeletal bone fractures.

Studies of the relationship between calcium metabolism,
reduction of BMD, hypertension and other cardiovascular dis-
eases by various authors over the past 20 years in humans have
shown that a decrease in BMD of the hip joint was observed in
patients with osteoporosis with reduced blood flow in the upper
and lower limbs. Bone loss, decreased BMD of the hip joint,
increased risk of spinal fracture were observed in patients with
subclinical peripheral arterial disease (PAD) compared with
healthy people. Systolic blood pressure is inversely correlated
with BMD indices of the femoral neck. [12,13,16,26].

The literature presents data on the diverse effects of hyper-
tonic drugs on the state of bone tissue. According to Rejnmark
L, a large epidemiological study showed the positive effect of
the use of ACE inhibitors - the risk of bone fractures decreased
by 7% [20]. The study of the effect of antihypertensive drugs on
the reduction of BMD in stroke on the model showed a positive
effect of amlodipine on the condition of the bones by direct inhi-
bition of osteoclasts [24].

Thus, determining each patient’s genetic determinants as pre-
dictors or prognostic parameters of a pharmacogenetic effect in
syntropic diseases is important for the development of success-
ful personalized therapy and genetic safety [14,15].

Arterial hypertension is considered as an essential factor that
violates the processes of repair and regeneration of bone tissue
in skeletal bone fractures using the example of a proximal femur
fracture. Adequate correction of the level of blood pressure in
the postoperative period favorably affects the reparative capabil-
ities of the bone, while at the same time increasing the chances
of positive results of surgical treatment of patients..
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SUMMARY

STUDY OF BONE TISSUE REPARATION AFTER A FE-
MUR FRACTURE DEPENDING ON THE CORRECTION
OF ARTERIAL HYPERTENSION IN MODEL OBJECT
RATTUS NORVEGICUS (RAT GRAY)

'Babalyan V., 'Valilshchykov M., 'Pavlov S.,
’Koshevaya E., ’Fedota O.

'Kharkiv Medical Academy Of Postgraduate Education; *Na-
tional Pharmaceutical University; *V.N. Karazin Kharkiv Na-
tional University, Ukraine

The processes of bone remodeling and regulation of blood
pressure are caused by common genetic determinants underly-
ing the development of these diseases. To solve practical medi-
cal problems, it seems relevant to carry out the correction and
treatment of syntropic diseases at the same time with the aim of
achieving the maximum positive effect. The most serious com-
plication of osteoporosis is bone fractures, especially fractures
of the proximal femur, which are a serious medical and social
problem. The aim of our work was to evaluate the repair of bone
tissue after fractures of the proximal femur with subsequent in-
tramedullary osteosynthesis on the background of arterial hy-
pertension and its correction. A model object was used in the
work - gray rats, lines Wistar and SHR, which were operated on.
For the animals of one of the groups with genetically determined
arterial hypertension, correction of the above-mentioned pathol-
ogy in the form of enalapril monotherapy in the postoperative
period was applied. In this group, the picture of the dynamics of
blood pressure indices corresponded to the cumulative effect of
enalapril — after three weeks of taking the drug, the rats’ systol-
ic blood pressure indices corresponded to those of normotensive
animals, and the indicators of adhesion of the fracture zone were
higher than in the group of rats with arterial hypertension, which
was not corrected. Adequate correction of the level of blood
pressure in the postoperative period favorably affects the repara-
tive capabilities of the bone, while at the same time increasing
the chances of positive results of surgical treatment of patients.

Keywords: multifactorial diseases, arterial hypertension, os-
teoporosis, fracture of the proximal femur, Wistar, SHR.
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HCCJIEJOBAHUE PEIIAPALIMA KOCTHOM TKAHU B
3ABUCUMOCTHU OT KOPPEKIIUU APTEPUAJIBHOM
T'HIEPTEH3UHU HA MOJEJIN TEPEJIOMA ITPOKCH-
MAJBHOI'O OTJIEJIA BEJIPEHHOM KOCTH V SHR
KPbIC

baoaasu B.A., 'Bammiasmukos H.B., 'Ilasios C.b.,
’Komesas E.JO., *®exora A.M.

'XapbKkocKas MeOuyuHckas akaoemus NOCMOUnIOMHO20 00pa-
306anus; *Hayuonanvnolll papmayeemuueckutl yHueepcumenn,
*Xapvrosckuil Hayuonanvuwlil yHusepcumem um. B.H. Kapasu-
na, Ykpauna

Lenbto uccnenoBanus siBUJIAch OLEHKA perapanuy KOCTHON
TKaHU TI0CJIE MEPEeIOMOB MPOKCHMAIFHOTO OT/eNa OeapeHHOH
KOCTH € TOCJIEYIOINM HHTPAMETYUIIPHBIM OCTEOCHHTE30M Ha
(oHe apTepuanbHON THIICPTEH3UN U €€ KOPPEKIIUH.

B pabote mcmonabp30BaH MOIEIBHBIH OOBEKT — KPBICHL Ce-
peie, muann Wistar 1 SHR, koTopsie ObLTH TpOOTIepUpOBaHEL.
K KMBOTHBIM C T€HETHYECKH IETEPMHUHUPOBAHHOHW apTepH-
aNbHOM THIEpTeH3neil MPUMEHSTAch KOPPEKIUS BBIMIEYIIO-
MSHYTOW MaTajJorWH B BUAE MOHOTEPANUH SHAIANPUIOM B
rnoclieonepalnoHHbIil nepuoa. B 3Toi rpynne kapTuHa AuMHA-
MUKH ITOKa3aTenel apTepraabHOTro aBICHNS COOTBETCTBOBA-
7a KyMyJISITHBHOMY 3(deKTy AelcTBUS >Hajanpuia — mocie
Tpex HezeTb IpreMa mpenapaTa MoKa3aTeln CHCTOINIECKOTO
apTepraNbHOTO AABICHHS KPBIC COOTBETCTBOBANIN ITOKa3aTe-
JSIM HOPMOTEH3MBHBIX )KMBOTHBIX, a MOKA3aTeIH CPaIlCHHS
30HBI TIEpesIoMa OKa3alnCh BBIIIE, YeM B TPYIMIIE KPBIC C ap-
TepualbHONW TUNEpPTEeH3UeH, KOTopasi He KOPPEKTHUPOBAJIACH.
AnexBaTHasi KOPPEKIHUS yPOBHS apTePHATHHOTO TaBICHHS B
MOCJICOTIEPANMOHHOM TIepHO/ie ONarompusTHO CKa3bIBaeTCS
Ha penapaTHBHBIX BO3MOKHOCTSAX KOCTH, TIO3BOJISAS IPH 3TOM
YBENIMYNTH IIAHCH HA MOJOKUTEIbHBIC PE3yNbTaThl OIepa-
THUBHOTO JICYEHUS TTAI[HEHTOB.
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CORRECTION OF ANDROGEN DEFICIENCY IN MEN WITH HYPOTHYROIDISM

Krytskyy T., Pasyechko N.

1. Horbachevsky Ternopil State Medical University, Ukraine

It is known about the fact of the gradual decrease in the level
of androgens in men associated with age, which begins at the
age of 30-35 years [1]. Circulating blood concentrations of total
testosterone progressively decrease by 0.4-2.0%, and free tes-
tosterone — by 1.2% annually [5]. Aging of the male body is
associated with a decrease in reproductive function.

The increased risk of climacteric disorders is observed in men
with erectile dysfunction, decreased libido, systemic diseases,
obesity, and treatment with drugs (glucocorticoids, antihyper-
tensive, psychotropic) [12]. According to long-term studies, the
percentage of men with low and subnormal blood testosterone
levels (less than 12 nmol/l) is increasing with age: about 1% in
men up to 40, over 20% —up to 60 years and over 40% —up to 80
years [4]. Signs of age-related androgen deficiency are observed
in 70% of aging men with sexually transmitted diseases and only
in 12% of sexologically healthy men [14].

It is believed that symptoms in men with low levels of testos-
terone can be considered as an association between testosterone
deficiency syndrome and associated comorbid states [15]. In ad-
dition, these men may have an increased risk of death compared
with men with normal blood levels of testosterone [7]. Clinical
debut of androgen deficiency in men may include muscle mass
and strength reduction, decreased energy, poor concentration,
decreased sexual desire, metabolic disorders [13].

In recent years, an increase the incidence of thyroid pathology,
including in men, has been noted [8]. It is well known that meta-
bolic disorders that arise from excessive or insufficient contents
of thyroid hormones in the body, lead to changes in the morpho-
logical and functional state of many organs and systems, includ-
ing in the genital system [10]. Thyroid gland, as one of the most
important parts of the endocrine system, has a significant effect
on the reproductive function. The thyroid function is in close
interaction with the hypothalamic-pituitary-testicular system,
first of all, due to the availability of common central regulation
mechanisms. Some of the possible and important manifestations
of the violation thyroid function in men belongs to hypogonad-
ism as an insufficiency or absence of endogenous testosterone.

Therefore, the issue of interconnection of age-related andro-
gen deficiency with thyroid pathology is of particular impor-
tance. The combination of thyroid disorders with age-related
androgen deficiency in men contributes to reduce sexual and
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reproductive functions, impairs the quality of life. The interac-
tion of thyroid and sex hormones with hypothyroidism in men
is still the subject of discussion. Data of literature, dedicated to
study of pathogenesis of sexual disorders, often contradictory,
and the absence of common approach, insufficient complexity
of the examinations do not give a clear idea of the nature of
violation of sexual function, including in the relationship with
thyroid hormones. Clarification of these questions will allow us
to develop a differentiated approach to the prevention and treat-
ment of sexual disorders in hypothyroidism in men. Considering
the high frequency of primary hypothyroidism in the population,
the question arises of the study of androgen status in such men.

The injection form of testosterone undecanoate (TU) repre-
sents the first long-acting injectable testosterone medication
with a satisfactory safety profile, which is administered 4 times
a year, does not lead to supraphysiological increases in testos-
terone blood levels, with the achievement of its stable levels [2].

The aim is to investigate the effectiveness of therapy with
testosterone undecanoate in patients with hypothyroidism and
androgen deficiency.

Material and methods. Substitution therapy with testoster-
one was performed on 55 men with hypothyroidism and clini-
cally or laboratory confirmed androgen deficiency. The age of
the patients was from 35 to 69 years, the duration of hypothy-
roidism — from 3 to 16 years. During the study period the hy-
pothyroidism was compensated. Thyroid-stimulating hormone
(TSH) levels in references range indicates the compensation
level. Patients received standard substitution therapy for the un-
derlying disease under the supervision of endocrinologists.

In all patients, androgen deficiency was confirmed by the pres-
ence of clinical symptoms and by two consecutive laboratory stud-
ies of serum total testosterone levels in the morning before meals.

The experimental group included patients with hypothyroid-
ism with symptoms of testosterone deficiency and levels of total
testosterone in the blood <10.4 nmol/l. In addition, laboratory
studies included the determination of the concentration of estra-
diol, lutropin, prostate-specific antigen (PSA) levels. The men
examination included measuring the volume of prostate gland
by transabdominal ultrasound examination. The observation pe-
riod was 9 months.

Patients in the experimental group were divided into two sub-
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groups depending on the prescribed TU. 26 men in the first group
received four intramuscular injections of 4 ml of TU oil solution
(1000 mg): the interval between the first and second injections
was 6 weeks, the following two injections were made after 12
weeks each (according to instructions for use of the drug).

Laboratory tests for measuring serum levels of total testos-
terone andluteinizing hormone (LH) after the second, third and
fourth injections (2-2.5 months after the previous injection), and
other tests— prior to therapy and after the fourth injection were
performed for the patients of the first group.

The second group (29 patients) received intramuscularly 1 ml
of an oily solution of a mixture of testosterone esters.

Laboratory tests at intervals of 3 months (14 days after the
previous injection) were performed for the patients of the sec-
ond group.

The control group consisted of 20 men without hypothyroid-
ism and symptoms of androgen deficiency in the age of 41 to
65 years.

In order to evaluate the functional state of the pituitary-sexual
system in patients, the concentration of testosterone and LH in
blood plasma was determined by radioimmunological method
with standard sets of the company “Immunotech” (Czech Re-
public).

The analysis of the status of erectile function in men with
hypothyroidism was conducted using the questionnaire “Inter-
national Index of Erectile Function - 15” (IIEF-15). The ques-
tionnaire consists of 15 questions, the answers of which allow to
assess the state of libido, erectile function, orthastic sensations,
satisfaction from sexual intercourse and general satisfaction
with sexual life.

Statistical processing of the data was performed using Stu-
dent’s t criterion. The statistical processing of data was execut-
ed, using the system of the program STATISTICA for Windows
(version 6.0). We performed a one-way ANOVA test, regression
and correlation analysis. Significance was set at p<0.05.

Ethical approval was obtained from the Ethics Committee of
the I.Yu. Horbachevsky Ternopil State Medical University.

Results and their discussion. The average total testoster-
one level in the patients’ blood before the start of treatment
was 9.3+0.6nmol/l and was significantly lower than the control
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group level (20.02+0.81 nmol/l), p> 0.05 (Table 1). Indicators
of total testosterone levels in the patients were in the range from
3.9 nmol/l to 10.7 nmol/l, with a level of hormone below 8.0
nmol/l (sign of absolute androgen deficiency) was observed in
only 11 patients.

Three months after the administration of testosterone, a sig-
nificant increase in the mean total concentration of testoster-
one in the blood of the examined patients was observed up to
14.94+0.87 nmol/l (Table 1). At the same time, there were signifi-
cant fluctuations of the indicator — from the mean normal values
to those that were within the lower boundary of the normal val-
ues of testosterone in the blood of healthy men.

A more pronounced increase in the average blood level of to-
tal testosterone in patients was observed after 6 months up to
17.24+0.73 nmol/l. On the background of substitution therapy
with testosterone, stabilization of the level of total testosterone
at the reference level in the blood of men with hypothyroidism
was observed after 9 months of follow-up (after the fourth injec-
tion) (16.83+0.75 nmol/l) compared with the indicator before
treatment.

In order to determine the effect of age on the effectiveness
of substitution therapy with testosterone in men with hypothy-
roidism and androgen deficiency, patients were divided into two
subgroups: men under the age of 50 (n=11) and patients over 50
years old (n=15) (Table 2).

The average blood level of LH inpatients with hypothyroid-
ism and androgen deficiency was not significantly different from
that of the control group (Table 3). The analysis of individual
indicators of LH showed that the lower level of the hormone had
3 patients, within the lower boundary of the norm — 7, elevated
— 1, within the upper boundary of norm — 3, and in 12 patients —
the rate was at the level of average norm.

The analysis of the mean levels of LH in the blood of ex-
amined men during the observation period showed a moderate
decrease of this indicator by about 20%: from 4.8+0.4 mIU/ml
before the start of treatment to 3.8+0.7 mIU/ml after the fourth
injection, but the difference was unlikely. There was also no sig-
nificant difference in the mean change in LH level during treat-
ment compared with the control group (Table 3).

Table 2. Total testosterone level in men with hypothyroidism

Table 1. Blood total testosterone level in patientsduring treatment (M+m) (n=26)

The term of the survey Total testosterone, nmol/l
Before treatment 9,3+0,6
P, <0,001
After first injection 11,90+0,64
P, <0,001
P, <0,05
After second injection 14,90+0,87
P, <0,001
D, <0,001
After third injection 17,24+0,73
P, >0,05
P, <0,01
After fourth injection 16,83+0,75
P, >0,05
D, <0,05
Control group(n=25) 20,02+0,81

notes: p, — in comparison with the indicator of the control group according to Student’s criterion;
D, — in comparison with the initial indicator according to Students criterion
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and androgen deficiency
in the dynamics of substitution treatment, depending on age (M+m) (n=26)

Total testosterone, nmol/l
The term of the survey
Under 50 years old Over 50 years old
Before treatment 9,23+0,87 7,61+0,72
o <0,05 <0,001
After first injection 11,4+1,2 11,9+1,4
D, >0,05 >0,05
D, >0,05 <0,05
After second injection 16,4+1,3 13,92+0,81
P, >0,05 <0,05
D, <0,05 <0,05
After third injection 19,15+1,65 16,03£0,80
P, >0,05 <0,01
D, <0,05 <0,05
After fourth injection 19,41+1,60* 15,60+0,78
D, >0,05 <0,05
P, <0,05 <0,001
Control group(n=25) 20,02+0,81

notes. p, — in comparison with the indicator of the control group according to Students criterion, p,— in comparison with the initial
indicator according to Student s criterion; * - p <0,05 in comparison between groups «under 50 years old» and «over 50 years old»

Table 3. Mean LH levels in men with hypothyroidism and androgen deficiency in the dynamics of treatment with TU (M+m) (n=26)

The term of the survey LH level, mIU/ml

Before treatment 4,924+0,40
12 >0,05

After first injection 4,36+0,35
P, >0,05
D, >0,05

After second injection 3,94+0,33
P, >0,05
P, >0,05

After third injection 3,57+0,42
D, >0,05
D, >0,05

After fourth injection 3,92+0,54
P, >0,05
P, >0,05

Control group(n=25) 4,22+0,49

notes: p,— in comparison with the indicator of the control group according to Student’s criterion;
D, — in comparison with the initial indicator according to Student’s criterion

Determination of the average levels of LH in the examined
patients duringthe therapy with testosterone, depending on age,
showed a tendency of reduction of this rate in the group of pa-
tients under the age of 50: from 5.12+0.53 mIU/ ml before the
start of treatment to 3.87+0.94 mIU / ml after the fourth injec-
tion, but the difference wasn’t significant.

In patients over 50 years old, applying therapy with TU did
not lead to changes in mean LH levels during the follow-up pe-
riod: 4.17+0.62 mIU/ml prior to therapy and 4.14+0.68 mIU/
ml — after the fourth injections. Also, there was no significante
difference in the changes in the mean blood concentrations of
LH in patients of both groups in the dynamics of treatment, both
among themselves and with the indicator of the control group.
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The average TSHlevel in our patients surveyed before the
start of therapy with TU was 3.9+0.7 IU/ml. All patients re-
ceived hypothyroidism therapy according to standard patterns
under the supervision of endocrinologists [8]. At the end of the
observation period, at the backdrop of compensating the andro-
gen deficiency,andnon-significant decrease in the mean TSH
level to 3.24+0.6 IU/ml (p> 0.05) was observed. These data can
be explained by the peculiarities of the passing of the underlying
disease, its duration and the presence of comorbid conditions in
this category of patients, which can significantly affect the indi-
ces of compensation of the thyroid functional state.

One of the known and widespread negative effects of long-
term testosterone replacement therapy is the stimulatory effect
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of the latter on the erythropoietic function of the bone marrow,
the clinical manifestations of which are an increase in the num-
ber of red blood cells, hemoglobin and hematocrit [6]. In order
to determine the safety and tolerability of the use of the injection
form of TU in the examined patients before the start of therapy
and after 9 months of the observation period, the above indi-
cators were determined. In the men we examined, the average
values of erythrocytes, hemoglobin and hematocrit after the end
of substitution testosterone therapy did not change significantly.

According to results of the analysis of individual indicators,
was found that in two cases the hemoglobin level exceeded the
upper limit of normal oscillations and in two patients the hema-
tocrit level slightly increased beyond the normal index. Consid-
ering the wide variability of the results obtained in interpret-
ing these data, an individual approach to each patient should be
applied taking into account the influence of hypothyroidism on
laboratory parameters of peripheral blood.

The safety of injections of TU was provided by controlling
the dynamics of PSA serum levels — a marker of prostate cancer,
prostate volume, palpation examination of the prostate gland
and a survey of patients on a visit before another injection for
complaints about other organs and systems.

Mean PSA values, 9 months after the start of therapy with TU,
increased by less than 10% from baseline: from 1.46+0.28 ng/
ml to 1.64+0.22 ng/ml. At the same time, the difference in rates
wasn’t significant (p>0.05). An increase in the volume of the
prostate in the examined patients during the dynamics of the use
of the TU also was unlikely: before the start of treatment volume
was 32.3+1.8 cm?, after the treatment — 34.9+1.9 cm®.

In all patients with hypothyroidism and androgen deficiency,
erectile dysfunction (ED) was diagnosed: the mean erectile func-
tion on the IIEF scale was 14.62+0.91 points. At the end of the TU
therapy, at the end of the observation period, improvements in erec-
tile function in the examined patients were observed in the form of
libido enhancement and adequate erections, increased spontaneous
erections and sexual acts, with a decrease in the severity of mani-
festations of testosterone deficiency. The mean erectile function
was significantly increased to 18.82+0.64 points versus 14.62+0.91
points before starting treatment (p<0.05).

The greatest increase was observed in the indicator “Confi-
dence in the achievement and preservation of erection”: from
2.61+0.14 points to the beginning of therapy to 3.67+0.22 points
- at the end of the observation period (p<0.05). The “Achieve-
ment of the Erection” indicator increased on the background of
treatment from 2.33+0.24 points to 3.17+0.22 points (p<0.05),
there was a probable improvement in the indicator “ Approach
of erection during sexual stimulation” from 2.61+0.22 points to
3.1940.24 points (p<0.05).

Realization therapy allowed patients to increase the expres-
siveness of erections, as evidenced by the dynamics of the
indicator “sufficiency of erection” from 2.61£0.26 points to
3.16+0.22 points (p<0.05), as well as to keep an erection during
sexual intercourse (the “Erection preservation” index increased
from 2.24+0.26 points to 2.98+0.26 points, p<0.05) and to main-
tain an erection before the onset of ejaculation (the positive dy-
namics of the indicator “Erection before the end of sexual in-
tercourse” from 2,18+0,26 points to 2,98+0,26 points, p<0,05).

Androgen deficiency in men remains a global problem, since
epidemiological studies have shown progressive deficiency of
testosterone in older men associated with comorbidity, including
hypothyroidism [9].

According to the results of the conducted studies, the average
testosterone levelduring the background of the conduct for nine

80

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

months of the injectable prolonged action testosterone doubled
in comparison with the initial rate and was within the reference
values adopted for adult men.

Although, the mean concentration of total testosterone after 9
months of observation in absolute figures did not reach the same
indicator of the control group, the significant difference between
them was not observed (16.83+0.75 nmol/l vs 20.02+0.81 nmol/l).

The determination of the percentage of increased levels of
testosterone in the blood after the end of the observation pe-
riod compared with the initial values showed that the average
percentage of increase in testosterone levels in the patients we
examined was over 100%. At the same time, there were sig-
nificant individual fluctuations of this indicator (from 64.0% to
138.1%). As we can see, the testosterone level in some patients
with hypothyroidism and androgen deficiency, 9 months after
the introduction of the TU, increased more than three times. A
greater increase in testosterone content was observed in patients
with lower initial levels of the hormone.

The analysis of the data showed lower baseline levels of to-
tal testosterone in patients over the age of 50 years (7.61+0.72
nmol/l) in comparison with the group up to 50 years (9.23+0.87
nmol/l) (Table 2), although the difference was non-significant.
During the observation period, with the substitution therapy in
the group of men with hypothyroidism and androgen deficien-
cy, higher mean values of total testosterone were observed in
comparison with patients over 50 years old. Thus, in the exam-
ined men up to age 50, the average concentration of total tes-
tosterone after the second injection of the drug was 16.4+1.3
nmol/l, whereas in men older than 50 this figure was 13.92+0.81
nmol/l, however, the difference between the indices was non-
significant.A similar trend was observed after the third admin-
istration of the TU: there was a significant increase in the mean
concentration of total testosterone in both groups, however, the
levels of hormone in men up to 50 years were higher and reached
the levels of total testosterone in the control group (19,15+1,65
nmol/l vs 20.02+0.81 nmol/l, respectively). After the fourth in-
jection of the TU, there was a significant difference in the values
of total testosterone content between the two groups of patients:
in patients under 50, its average level was 19.41+1.60 nmol/l,
and in the group of men over 50 years old — 15,60+0.78 nmol/I.

Therefore, it is possible to argue for a higher efficiency of sub-
stitution therapy with an oily solution of TU to achieve the com-
pensation of the state of androgen deficiency in men of younger
age groups. This can be explained by the lower initial levels of
total testosterone in men over 50 years old due to age-related
androgen deficiency.

In addition, higher levels of total testosterone in patients
under the age of 50 may be indicative of the onset of a faster
improvement of the clinical symptoms of androgen deficien-
cy in younger men. It was found that clinical manifestations
of androgen deficiency in examined patients with hypothy-
roidism were characterized by violations of sexual function,
chronic fatigue, deterioration of well-being, rapid fatigability,
sleep problems, deterioration of cognitive functions, apathy,
anxiety, depression, nervousness and irritability, aggressive-
ness, decreased ability to work, activity, increased sweating,
a feeling of heat and reddening of the face.

Analysis of individual parameters of LH levels in blood se-
rum of both groups showed significant polymorphism, which
may be indicative of an imbalance in the hormonal regulation
of the pituitary-gonadal system, due to the combined lesion of
the central and peripheral segments in men with hypothyroidism
and androgen deficiency.
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The transient pulmonary microembolism, described in the
literature, which causes cough and respiratory distress after
an intramuscular administration of an oily solution of TU, was
not observed in the examined patients [3]. Side effects of tak-
ing long-acting TU were rare, did not lead to deterioration of
patients and did not require the discontinuation of the drug and
additional medical appointments.

The obtained results have shown that the use of injectable
long-term TU results in the normalization of total testosterone
levels in men with hypothyroidism and androgen deficiency, and
the levels of LH in these patients are unlikely to change.

Literary data on the use of testosterone in men with androgen
deficiency due to the age-related decrease in the concentration of
testosterone in the blood or in association with comorbid states,
including hypothyroidism, are ambiguous as different testoster-
one preparations of varying durations have been used. In earlier
studies oral TU, gel testosterone, injectable testosterone enan-
thate and a mixture of four testosterone esters were used [11].

Long-term studies confirm the clinical efficacy of TU in main-
taining therapeutic levels of testosterone [10]. However, accord-
ing to some authors, in young men up to age 50 with classi-
cal hypogonadism, the success / risk ratio is favorable, but the
clinical success of testosterone therapy in men over 65 with age-
dependent lowering of testosterone levels in the blood and pro-
longed effects associated with comorbid conditions the admin-
istration of testosterone and the risks of adverse effects are not
adequately evaluated even in large randomized trials. Therefore,
the overall policy of testosterone therapy in older men with an-
drogen deficiency and current progress should be demonstrated
in randomized, long-term studies [16].

Long-term randomized trials are needed to determine the risks
and success of testosterone therapy in older men with age a de-
crease in testosterone levels associated with comorbid conditions.

Conclusions. The average total testosterone level in the blood
of patients before the start of treatment was significantly lower
than that of the control group.

On the background of substitution therapy with testosterone,
stabilization of the level of total testosterone at the reference
levels in the blood of men with hypothyroidism was observed
in 9 months of follow-up compared with the indicator before
treatment.

The average level of luteinizing hormone in the blood of
patients with hypothyroidism and androgen deficiency did not
significantly differ from that of the control group. There was no
significant difference in changes of mean LH levels in the treat-
ment regimen compared to the control group.

The use of long-acting injectable long-term testosterone un-
decanoate results in the normalization of total testosterone levels
in men with hypothyroidism and androgen deficiency.
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SUMMARY

CORRECTION OF ANDROGEN DEFICIENCY IN MEN
WITH HYPOTHYROIDISM

Krytskyy T., Pasyechko N.

1. Horbachevsky Ternopil State Medical University, Ukraine
The percentage of men with low and subnormal blood testos-

terone levels (less than 12 nmol/l) is increasing with age. The

injection form of testosterone undecanoate (TU) represents the
first long-acting injectable testosterone medication with a satis-
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factory safety profile, which is administered 4 times a year, does
not lead to supraphysiological increases in testosterone blood
levels, with the achievement of its stable levels.

The aim is to investigate the effectiveness of therapy with
testosterone undecanoate in patients with hypothyroidism and
androgen deficiency.

Patients with hypothyroidism were divided into two sub-
groups depending on the prescribed TU. 26 men in the first group
received four intramuscular injections of 4 ml of TU oil solution
(1000 mg): the interval between the first and second injections
was 6 weeks, the following two injections were made after 12
weeks each. Laboratory tests for measuring serum levels of total
testosterone andluteinizing hormone (LH) after the second, third
and fourth injections (2-2.5 months after the previous injection).
The average total testosterone level in the blood of patients be-
fore the start of treatment was significantly lower than that of the
control group.On the background of substitution therapy with
testosterone, stabilization of the level of total testosterone at the
reference levels in the blood of men with hypothyroidism was
observed in 9 months of follow-up compared with the indica-
tor before treatment.The average level of LH in the blood of
patients with hypothyroidism and androgen deficiency did not
significantly differ from that of the control group. There was no
significant difference in changes of mean LH levels in the treat-
ment regimen compared to the control group.

The use of long-acting injectable long-term TU results in the
normalization of total testosterone levels in men with hypothy-
roidism and androgen deficiency.

Keywords: hypothyroidism, androgen deficiency, testoster-
one undecanoate.

PE3IOME

KOPPEKIIUSI AHAPOI'EHHOI'O JIE®UIIUTA Y MYK-
YHUH C T'MIIOTUPUO30M

Kpunxnii T.U., ITaceuxo H.B.

Teprononvckuil  20Cy0apCmeentvill. MeOUYUHCKULL  YHUBEPCU-
mem, Ykpauna

IIpoueHT MyXYHH C HU3KHM MU CYOHOPMAajbHBIM YPOBHEM
TECTOCTEpOHa B KPOBH (MeHee 12 HMOJIb/JI) yBEIUYMBACTCS C
BO3pacToM. MHbeknonHas popma yHIEKaHOaTa TECTOCTEPOHA
(TY) mpencraBnser coboil mepBoe JIEKapCTBEHHOE CPEICTBO
TECTOCTEPOHA JUIUTEIBLHOIO JSHCTBHS C YIOBICTBOPUTEIbHBIM
npoduieM 6e30MacHOCTH, KOTOPOe BBOAUTCS 4 pas3a B rof, He
HPHUBOIUT K CYNPpadU3HOIOrHIECKOMY TOBBILICHHIO YPOBHS Te-
CTOCTEPOHA B KPOBH C JIOCTHIKEHHEM €r0 CTa0MIbHBIX YPOBHEH.

Ienbio uccnenoBanus sBIsieTCs onpeneneHue G PpeKTHBHO-
CTH JICUCHU YHACKAHOAT TECTOCTEPOHOM 60.]'[]>H]>IX rAnoTUpeoO-
30M U Z[C(bl/IL[I/ITOM AHJAPOTCHOB.

[TareHTs! ONBITHON IPYMNIIBI pa3/iesieHbl Ha BE HOATPYIIIbI
B 3aBUCHUMOCTH OT Ha3HAYEHHOTIO Iperapara TecTocTepoHa. 26
MY’KYMH [1€PBOM TPYIMIIbI IOJIyYaJld 10 CXEME YeThIpe BHYTpU-
MBILIEYHBIC UHBEKLIUU 4 MJI MACJITHOTO PAacTBOpPa TECTOCTEPO-
Ha yHaekaHoaT (1000 mr): uHTepBan MeXay NEpBOH U BTOPOH
UHBEKIMSIMU COCTaBWII 6 HEZENb, TOCICIYIOLINE IBE HHBEKLUH
OCYLIECTBISUINCH cITycTst 12 Henmenb kaxnaas. JlaboparopHbie
TECTBI U1 UBMEPCHUS YPOBHS CbIBOPOTKU 06mer0 TECTOCTEPO-
Ha U JroTerHu3upymouero ropmona (JII') mposogumucs nocie
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BTOPOM, TpeTbel M YeTBEPTOM MHBEKUUH C MHTepBaJoM 2-2,5
Mecsila MociIe NpeablayIeil HHbEeKLUH.

Cpennuii 00LMI ypOBEHb TECTOCTEPOHA B KPOBH HALIEHTOB
JI0 Hayaja JIe4eHHs ObUl 3HAYUTENILHO HUXKE, YeM B KOHTPOJIE.
Ha done 3amecTUTEIBHON TEPATHH TECTOCTEPOHOM CTAOMIIN3a-
LUl YPOBHsI OOLIEro TECTOCTEPOHA Ha KOHTPOJIBHBIX YPOBHAX
B KPOBHM MYXXYMH C TMIIOTHPEO30M Hadirofanach ciycrs 9 me-
CSLIEB B CPAaBHEHUH C IIOKazaTeseM nepen JieueHueM. CpenHuit
ypoBetb JII' B KpOBH MALMEHTOB C TUIIOTHPEO30M U Ie(PUILIMTOM
AHJIPOTEHOB CYIIECTBEHHO HE OTINYAJICS OT YPOBHS B KOHTPOJIE.
Cyl1ecTBEHHON pa3HUIIbI B U3MEHEHUAX cpelHuX yposHeil JII'
B PEKUME JICUCHUS B CPAaBHEHUU C KOHTPOJIBHOW Ipynmoi He
BBISBJICHO.

Hcnonp3oBanue AOITOBPEMEHHOIO MHBEKIIMOHHOTO JIOJrO-
cpouroro TY mpuBOAMUT K HOpMaJU3allMU OOLIETO YPOBHS Te-
CTOCTEpOHA Yy MYKYHH C TMIOTHPEO30M M Ae(HHULUTOM aHIPO-
T'€HOB.
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CLINICAL AND IMMUNOLOGICAL INDICES IN HIV-INFECTED PATIENTS
WITH VIRAL SKIN DISEASES

Kutsevliak L., Dashchuk A., Dashchuk A.

Kharkov National Medical University, Ukraine

HIV infection represents one of the main public health problems
in Ukraine. According to the data of the Ukrainian Centre for AIDS
Prevention and Control, the epidemic of HIV infection in Ukraine
started in 1987, when the first cases of the HIV infection have been
registered. By the end of that year there were 6 cases among citizens
of Ukraine and 75 among foreign citizens, who were deported from
the country in compliance with the legislation of that time.

Up to 1995 Ukraine was among countries with a low HIV/
AIDS prevalence, but the spread of HIV among consumers of
injected drugs marked a new stage in the epidemic development
and since 1995 Ukraine has entered the stage of the intensive
HIV infection epidemic, when in the beginning of that year the
new cases of HIV infection were registered among consumers of
injected drugs (CID) in Odessa [1].

By the beginning of 2007, more than 104,600 HIV-positive
cases had been officially registered in Ukraine. According to the
estimated data of WHO and UNAIDS, by the end of 2006 over
377,000 HIV-positive citizens lived in Ukraine, being 1.5 % of the
country’s adult population. The analysis of statistical data for 2000-
2006 demonstrated more than a twofold increase of HIV infection
rate, an almost sevenfold growth of the number of AIDS cases and
the fact that 5 times more patients died from AIDS. Most of all
affected by HIV infection were inhabitants of the southern and east-
ern regions of Ukraine. It was in those areas that the spread of HIV
exceeded the average value in the country 3-4 times. Those were
the Dnipropetrovsk, Donetsk, Mykolaiv and Odessa Regions, the
Autonomous Republic of Crimea and Kyiv [1,6].

In 2008, as estimated by experts, 1.6 % of Ukrainian people
at the age of 15-49 lived with HIV. While the official rate of
HIV positivity in the country exceeded 122,000 cases, the real
number of people who lived with HIV achieved about 440,000
cases, as it was estimated by WHO. Results of studies revealed
that CID, commercial sex workers and their sex partners, males
practicing sex with males, prisoners and “street Arabs” aged 10-
18 years were the population groups at a high risk of HIV infec-
tion. It was the above groups where more than 80.0 % of all HIV
infection cases were registered. In 2007, 40.0 % of new cases
of HIV contamination were revealed in CID, who by now have
been the most vulnerable group.

In 2008 the epidemic situation was characterized by a high
level of HIV infection spreading among representatives of dif-
ferent population groups, first of all members of groups with an
increased risk of HIV contamination.

In 2011, the number of officially registered new cases of HIV
infection in the country was 21,177 (46.2 per 100,000 people) —
this was the highest value for the whole period of monitoring of
HIV infection in Ukraine beginning from 1987.

According to statistical data of the Ukrainian Center for So-
cially Dangerous Disease Control of the Ministry of Health of
Ukraine, by January 1, 2017 the cumulative number of officially
registered cases of HIV infection from 1987 was 297,424, the
cumulative number of AIDS-caused cases was 92,897 and the
cumulative number of AIDS-caused deaths was 41,710.

The number of people, who lived with HIV infection and
were followed up at medical institutions, by January 1, 2017
was 127,620, including 2,543 and 471 HIV-infected children at
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the age of 0-14 and 15-17 years, respectively.

It is known that official data do not demonstrate the real extent
of the epidemic of HIV infection / AIDS in Ukraine. The official
data includes only those tested for antibodies to HIV, were posi-
tive on HIV infection and included into the official register of
HIV infection cases. A significantly larger number of Ukrainian
residents may be infected, but they do not know about it.

Ukraine remains a leader in Europe by the spreading intensity
of HIV infection. According to UNAIDS experts, about 400,000
people with HIV infection live in Ukraine. Among them only
every other person knows about his/her diagnosis [1].

By January 1, 2017 the number of HIV-infected patients, who
had died, was 5,305 (including 3,253 deaths from AIDS). These
data demonstrate underestimation of the of the epidemic of HIV
infection/AIDS in Ukraine and necessity of a significant in-
crease in the level of coverage with antiretroviral therapy (ART)
for the patients, who need it.

Now we already have instruments to curb the epidemic of
AIDS. Treatment of HIV has made it possible to significantly in-
crease the life expectancy of the patients who live with HIV, and
effectively prevent HIV transmission. Besides, there are many
proved potentials for preventing HIV without medicines, in-
cluding programs of condom distribution, changes of behaviour,
voluntary male circumcision and measures for key population
groups. These have clearly demonstrated their ability to sharply
decrease the level of new cases of HIV infection.

Application of ART gives a tenfold increase in the life time of
HIV-infected people versus those patients, who do not receive
this treatment [1].

Prevention of new cases of HIV infection among children is
also possible by means of a high level of coverage of pregnant
women with ART, where this level must exceed the total target
values of the treatment. Acceleration of the speed of activities
for achievement of advanced target values will make it possible
to interrupt the epidemic of AIDS by 2020. If we manage to
perform the assigned task, the epidemic will have declined by
2030. In contrast, if everything remains as usual (the coverage
with services at the level of 2013), by 2030 the epidemic will
have begun its development again and constitute even a more
serious threat to the health and wellbeing of the mankind with a
resultant use of significant resources for struggling the epidemic,
which then will be already uncontrolled.

The purpose of the present research was to study a number
of immunological indices in HIV/AIDS-infected patients with
viral skin lesions.

Material and methods. Our study included 38 cases of HIV/
AIDS patients with skin pathology 18-53 years of age (20 men
and 18 women). The patients had viral pathology (20 cases with
recurrent herpes simplex and 18 with chronic ulcerative herpes
simplex virus infection) [2,3,7]. There were 25 patients with
HIV infection stage 2, and 13 with stage 3.

Immunological studies were carried out before the treatment
and 2 months after the start of the treatment.

Blood was tested before the beginning of the therapy and after
2 months of the treatment. IL-2, IL-6, INF-y, INF-a and TNF-a
levels were determined in plasma samples using enzyme-linked
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immunosorbent assay (ELISA). Supernatants of the patients’
peripheral blood were received and frozen at -20°C for exami-
nation by ELISA. Commercial ELISA kits for detection of IL-
2, IL-6, INF-y, INF-a and TNF-a cytokines were used and the
studies were conducted in compliance with the batch record.
The obtained results were analyzed by the STATMOST system
(Dotamost, South Sandy, UT). Results at the initiation and after 2
months of the treatment were evaluated by parametric (t-test and
ANOVA) and nonparametric (Wilkinson and Kruskal-Wallis) sta-
tistical tests. Statistical significance level was set at p<0.05.
Together with ART, the treatment in cases of chronic ulcer-
ative herpes and recurrent herpes simplex included acyclovir, 400
mg 5 times a day [4,5], and Cidipol solution externally. Group 1 re-
ceived ART according to the protocol and antiviral therapy. Group
2 received ART, antiviral medicines and Cidipol solution externally.
Results and their discussion. Table 1 demonstrates dynam-
ics of absolute values (mean + standard deviation) of the mea-
sured cytokines. Differences in cytokine production resulting
from application of two different therapy schemes were studied.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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Comparing mean independent intragroup values for each cyto-
kine by Student’s t-test did not reveal any statistically signifi-
cant differences with the initial level. Both Kruskal-Wallis and
Wilkinson’s nonparametric tests did not find out any differences
between patients from the above groups as well (p=0.852).

INF-a is a multifunctional cytokine with a known activity in
different infectious diseases [8]. INF-a demonstrates synergism
with IL-12 and plays a significant part in the suppression of Th2
cytokines by its antagonizing effect on IL-4, IL-10 or immuno-
suppressive cell factors, therewith increasing Thl response by
means of induction of IL-2 and INF-a.

TNF-o is a monocyte-activating cytokine, capable of aug-
menting clinical manifestations of HIV infection.

INF-y is regarded as the most important cytokine in the defense
response to infections. This is an essential component in the activa-
tion of a cascade of other cytokines, such as GM-CSF, IL-2 and
IL-4. The production of INF-y is significantly suppressed during an
active course of the viral process, correlates with the severity of the
disease course and increases during therapy.

Table 1. Absolute values of cytokine levels before and after 2 months of treatment

Antiretroviral therapy Antiretroviral therapy + Cidipol
Start After 2 months Start After 2 months
IL-2, pg/ml 33.4£18.6 22.4+14.7 28.4+16.3 45.7£23.3
P=0.002 P=0.005
IL-6, pg/ml 287+168 | 33.6+258 3152210 | 23.2+128
P=0.15 P=0.0067
TNF-a, pg/ml 237.7+£475.0 ‘ 270.7£390.5 208.5+467.6 ‘ 168.7+£479.7
P=0.42 P=0.06
INF-y, pg/ml 4348342 | 287+197 4174373 | 48.5+386
P=0.004 P=0.33
INF-q, pg/ml 2614263 | 23.3+203 2774256 | 26.4+208
P=0.25 P=0.74

Table 2. The dynamics of values of T lymphocyte subpopulations in HIV-infected patients,
who received complex therapy and Cidipol externally

COMPARISON GROUP TREATMENT GROUP
Normal without Cidipol n=10 with Cidipol n=10
Indices values, Before After Before After
M=+SD the study, 2 months, the study, 2 months,
M=SD M<SD M<SD M=SD
T lymphocytes 1 #4.5
CD3+, % 68.52+4.23 47.2+2.33 48.4+2.23 50.3£1.36 55.6+1.34
T lymphocytes 1325.74112.8 | 443.5£32.7%% | 491.6+34.8 | 1044.3+£53.7%%5 | 1271.14£65.2%%45
CD3+, abs
Subpopulations
of CD3-+CD4+ 41.02+6.26 26.5+1.64%! 26.7+1.57 27.5+0.7 28.7+0.99
lymphocytes, %
Subpopulations of
CD3+CD8+ lympho- 28.02+1.96 20.5+1.18 21.1£1.25 19.440.6 22.54+1.06
cytes, %
Immunoregulatory index
CD3+CD4+ 1.83+0.17 1.324+0.09*! 1.34+0.07 1.37+0.08 1.38+0.09
/CD3+CD8&+

notes: * - significance value p<0.05; ** - significance value p<0.01; Figures near asterisks denote compared indices
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Table 3. The dynamics of values of T lymphocyte subpopulations in HIV-infected patients,

who received complex therapy and Cidipol externally

CONTROL GROUP without TREATMENT GROUP with
Normal Cidipol n=10 Cidipol n=10
Indices values, Before After Before After
M=+SD the study, 2 months, the study, 2 months,
M=SD M=£SD M=+SD M=+SD
B lymphocytes CD20+, % 10.01+1.81 15.2+0.7%*! 15.1+£0.9 14.8+0.8 14.92+0.67
Phagocytosis: % of active cells | 80.02+6.03 72.6+0.8 70.0+1.1 76.6+0.7 75.3+£0.93%4
?g;‘;‘f}lém 61.CDS61) 19026287 | 1585077 | 1665073 | 18.6£0.59 18.4+0.76
IgA, mg/ml 1.9+0.21 4.074+0.1%%*! 4.3+0.9 2.7+0.06*° 2.57+0.08%%43
IgG, mg/ml 11.5+1.22 15.65+0.626%*! 16.24+0.5 16.17+0.3 14.85+0.36*°
IgM, mg/ml 1.23+0.15 1.76+0.18 1.84+0.13 1.77+0.05 1.46+0.03*4
CICs: with 7 % PEG Not > 0.06 0.067+0.009 0.06+0.007 0.064+0.02 0.052+0.007%*43
;Ztr:)l:r}llt?gg(ti?:s)x‘l’z Upto10 | 16541.03% | 16.9+0.7 15.7+0.8 14.011.02
Complement, RU 55.02+£5.2 62.1+£3.3%! 63.6+£2.5 53.23+3.4 56.2+2.75
Heterophil haemolysins 0.4+0.12 0.57+0.02*! 0.63+0.02 0.35+0.02%% 0.3540.02%43

notes: * - significance value p<0.05; ** - significance value p<0.01,; Figures near asterisks denote compared indices

Prior to the beginning of the study the patients from both
groups revealed marked decreases in their total leukocyte
count, absolute counts of lymphocytes and neutrophils
(p<0.01). The level of the relative value of lymphocytes was
reliably raised (p<0.05). From the side of the subpopulation
composition of T lymphocytes we revealed decreases in the
values of CD3+-, CD3+, CD4+- (p<0.05), CD3+, CD8+- cells
and the immunoregulatory index CD3+CD4+/CD3+CD8+
[9,10]. The levels of CD3-, CD16+ and CD56+- cells and
that of phagocytic activity of neutrophils were lower versus
their normal values. Reliable increases in the relative value of
CD20+- cells (p<0.05), indices of all classes of immunoglob-
ulins, lymphocytotoxic autoantibodies (p<0.05) and hetero-
phil haemolysins (p<0.01) were registered. Besides, a mark-
edly increased activity of the complement system (p<0.05)
was observed. The number of circulating immune complexes
tended to elevate.

Results of the conducted study showed that after 2 months of
the complex therapy with Cidipol patients from the treatment
group revealed a reliable increase in the count of CD3+- cells
(p<0.01). The levels of CD3-, CD16+ and CD56+- cells and
phagocytic activity of neutrophils tended to increase too. Be-
sides, a reliable decrease and approaching to the normal value of
the levels of Ig and heterophil haemolysins (p<0.05 and <0.01,
respectively) were found out. Results of the study demonstrate a
marked decrease in the activity level of the complement system
down to its normal values. As for the count of lymphocytotoxic
autoantibodies, these tended do decrease.

After 2 months of their follow-up patients from the compari-
son group revealed a tendency to increase the relative and ab-
solute numbers of lymphocytes. The relative values of CD3-,
CD16+ and CD56+- cells changed in the direction of their in-
crease too. From the side of the humoral link of immunity our at-
tention was attracted by absence of normalization in the elevated
level of IgA and a tendency to increase levels of IgM and IgG.
The level of heterophil haemolysins tended to rise too.

The tendency to increase the absolute count of lympho-
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cytes was preserved. From the side of the humoral link of im-
munity we registered an insignificant decrease in the values
of IgA and IgG.

It is already at early stages of HIV infection that the func-
tional state of natural killers is affected, it significantly reducing
their abilities to response to different mitogens and antigens. The
tendency to raise the levels of CD3-, CD16+ and CD56+- cells
in patients from the treatment group can be interpreted as an
increased cytopathogenicity of their activity. Besides, NK cells
are associated with the production of INF-o.

Interferons are known to produce, side by side with antivi-
ral, also immunomodulatory and antibacterial effects, the above
making them important components of the nonspecific effector
system in the anti-infective defense of the organism.

Phagocytosis is one of the most important reactions that pro-
vide both the natural resistance of the organism (the nonspe-
cific immune response) and antigen presentation, required for
developing the specific immune response. HIV infection reveals
inhibition of the phagocytic activity of neutrophils. A reliable
elevation of the value level in the phagocytic link of the immune
system in the treatment group reveals an increased functional
activity of granulocytes and is a good prognostic sign.

Studies of the above relationships in cases of viral lesions in
HIV/AIDS-infected patients will make it possible to better un-
derstand the cytokine response, thereby enabling us to increase
the efficacy of the therapy and prevention of viral dermatoses in
such patients.
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SUMMARY

CLINICAL AND IMMUNOLOGICAL INDICES IN HIV-
INFECTED PATIENTS WITH VIRAL SKIN DISEASES

Kutsevliak L., Dashchuk A., Dashchuk A.
Kharkov National Medical University, Ukraine

The aim of the study was the evaluation of the several im-
munological indices in HIV/AIDS-infected patients with viral
skin lesions. 38 HIV/AIDS patients 18-53 years of age (20 men
and 18 women) with skin pathology have been enrolled in the
study. The skin pathology included 20 cases with recurrent her-
pes simplex and 18 with chronic ulcerative herpes simplex vi-
rus infections. There were 25 patients with HIV infection stage
2, and 13 with stage 3. Immunological studies were carried out
before the treatment and 2 months after it. Together with ART,
the treatment in cases of chronic ulcerative herpes and recur-
rent herpes simplex included acyclovir, 400 mg 5 times a day,
and Cidipol solution externally. Group 1 received ART accord-
ing to the standard antiviral therapy protocol, Group 2 received
ART, antiviral medicines and Cidipol solution externally. The
study showed that after 2 months of the complex therapy with
Cidipol, patients from the treatment group demonstrated a reli-
able increase in the count of CD3+, CD16+ and CD56+ cells
and phagocytic activity of neutrophils. There was also a signifi-
cant decrease (approaching to the normal values) of the levels
of immune globulins and heterophil haemolysins. The present
study of the immune responses in the cases of skin viral lesions
in HIV/AIDS-infected patients contributes to the better under-
standing of the cellular and cytokine responses, thereby enabling
us to increase the efficacy of the therapy and prevention of viral
dermatoses in immunocompromised patients.
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PE3IOME

KIIMHUKO-UMMYHOJIOI'MYECKHE INOKA3ATE-
JIN Y BOJIBHBIX C BUPYCHBIMU INOPA’)KEHUAMU
KO>XXU HA ®OHE BUY/CIIUJI-UH®EKIIUN

Kyuesasik JI.O., Jamyk A.M., lamyk A.A.

Xapvrosckuil HAYUOHATLHBIU MEOUYUHCKUL YHUBEPCUMEM, Ka-
¢eopa oepmamonozuu, seneponoeuu u CIIH/Ja, Ykpauna

Llesnpro  HacTOAIIErO MCCIICNOBAHUS SIBUWIOCH H3y4YCHUE
pila WMMyHOJIOrMYeckmx nokasareneit y BWY/CIINI-
MHQUIIPOBAHHBIX OOJILHBIX C BUPYCHBIMH ITOPAXKEHUSIMH KOXKH.

Habmronanuce 38 OONMBHBIX C MATOJOTHEH KOKH Ha (OHE
BUY/CITIN/I-undexuun B Bo3pacte ot 18 o 53 net, u3 uux 20
My)4uH U 18 sxeniunn: 20 GONBHBIX PELUAUBHPYIOLUIUM MIPO-
CTBIM TepriecoM, 18 - XpOHMUYECKUM S3BEHHBIM reprecom; 25
6onbHbIX I cragueit BUY-undekiuu, 13 — I11 craauneii.

Jlo neyeHus u cnycts 2 Mecsla 1ocjae OKOHYaHUs MIPOBO-
JWIM UMMYHOJIOTHYECKUE HccieqoBaHMs. JleueHue Hapsny
C aHTUPETPOBUPYCHOH Tepamuell BKIIOYAIO: NpU XPOHHUYE-
CKOM $I3B€HHOM Iepliece U IpH pelUAUBHPYIOIIEM IIPOCTOM
reprece — anukioBup 400 Mr 5 pa3 B CyTKH, Hapy>KHO — pac-
TBOp umaunoi. | rpymma mosnyvana aHTUPETPOBUPYCHYIO U
IIPOTUBOBUPYCHYIO Tepanuto. Il rpynma nomyuana aHTtupe-
TPOBUPYCHYIO TEPaINIO, IPOTUBOBUPYCHBIE IIpenapaThl U Ha-
PYXHO pacTBOp LUAUIION.

AHanu3 U OLEHKAa KIMHMKO-UMMYHOJIOIMYECKHX IOKa3are-
nel y 00JIBHBIX BUPYCHBIMH ITOPKEHUSIMU KOXkH Ha (hoHe BITU-
MH(EKIMH [T03BOJISET MOJHOCTBIO MTOHSATh [IUTOKUHOBBIN OTBET,
4To obecneduT dPPEeKTUBHOCTh NPOBOAUMON TEparuu U Mpo-
(UIaKTUKK BUPYCHBIX IEPMATO30B y TAKHX MAllHEHTOB.
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THE PROBLEM OF CO-DEPENDENCE AMONG HIV-INFECTED
DRUG-ADDICTED FAMILY MEMBERS

Gunko B., Viltsaniuk O., Stepaniuk A.

National Pirogov Memorial Medical University, Vinnitsa, Ukraine

HIV infection is a long term infectious disease that develops
as a result of human immunodeficiency virus infection (HIV)
and is characterized by a progressive defeat of the human im-
mune system [17].

The key feature of the HIV epidemic in Ukraine, that makes
it different from the one in Eastern European countries, is the
spread of the HIV virus by drug users via injections; the inter-
disciplinary nature of the problem is explained by the close rela-
tionship with narcology and psychiatry [1,6].

In the scientific literature we can observe a recent increased
interest in the study of families of drug users, that got HIV-in-
fected via injections. [4] Social isolation, marginalization and
discrimination resulting due to stigmatization of HIV-infected
patients can also have a significant impact on those people, that
are living with them [2,17]. Drug addiction of one of the family
members can not leave intact other family members [3]. Most
families, members of which have chemical dependence, have
to face complications, that for the last 10 years have been com-
bined into a term - co-dependence [5,11].

Co-dependence is a drug relapse risk factor for a patient;a risk
factor for offspring disorders, first of all, the risk of chemical de-
pendence; it is also a possible cause for psychosomatic disorders
and depression [7].

However, as of today we don’t have a single, generally ac-
cepted definition of co-dependence [2,7,13]. Special attention
should be paid to the people, that are in close relationship with
addicts. Co-dependent individuals create a window of opportu-
nity for addiction and can provoke it [10,12].

Thus the lack of information in modern literature about such
unsolved problems like prevalence of co-dependence in the fam-
ilies of a certain population (HIV-infected injecting drug users),
consistency of accumulation of certain diseases in the families
and the lack of knowledge about the processes of intrafamilial
hetero- or homo-typic structures of observed diseases have led
us to this study.

The purpose of this research is to find out theclinical-psy-
chopathological manifestations of co-dependence in families of
HIV-infected injecting drug users, to establish the frequency and
structure of these manifestations, as well as to assess the role
of hereditary factors in the formation of co-dependence among
those who are married to HIV-infected injecting drug user.
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Material and methods. During the period of 2015 - 2018,
on the basis of Vinnitsa Regional Drug Rehab Center ”Socio-
therapy”, we conducted a survey with the informed consent of
HIV-infected injecting drug users.

The design of the study envisaged four stages: 1) screening
of patients - HIV-infected drug-addicted patients (proband);
2) study of their married couple (main group); 3) study of the
first-degree relatives; and 4) comparative study of the main and
control group.

A total of 113 HIV-positive injecting drug users were investi-
gated: 98 males (86.7%) and 15 females (13.8%). The average
age of the subjects was 32.4+2.1 years. The proportion of the
investigated probands ( 98 males and 15 females) is 6.5:1, which
reflects the population extension of HIV infection in the pro-
portion of 7:1. The highest incidence of HIV infection among
injecting drug users, both males and females, is in the age group
0f 26 - 35 years and is 96.9% for males and 100% for females re-
spectively. This data also matches the data from other research-
ers, who workedon this problem [12].

The information about marriage duraion of the investigated
probands was like follows. The average duration of marriage
was 4.9£1.9 years. The presented data indicated that, mainly
90.3% of probands (102 people) experienced the duration of
marriage as long as 3-5 years. The average duration of injecting
drug use was 6.5+0.5.

At the second stage the main clinical group was formed, the
participants of which had to sign the informed consent. This group
consisted of males and females, who had been married to a proband
( HIV-infected injecting drug user) for at least 3 years. We observed
113 persons: 98 females (86,7%) and 15 males (13,3%). There was
a similar distribution of male spouses and female spouses by the se-
lected age groups; this principle was also observed in the reference
set, that is all the individuals without exception (100%), who were
married to HIV-infected injecting drug users, belonged to age group
of 26-35 years. The average age was 32,1+2,3 years and practically
did not differ from the average age of probands.

To study the frequency of detection and the structure of clini-
cal manifestations of mental and behavior disorders amongthe
spouses of HIV-infected injecting drug users, as well as to study
the role of hereditary factors in the incidence of these disorders,
we formed and examined a control group.
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To be included in the control group, a person must:

- be 25 years old or older;

- sign the informed consent form for participating in the study;

- have no history of being a psychiatric outpatient;

- have no history of being a psychiatric outpatient because of
mental and behavior disorders, caused by drug abuse;

- be married for at least three years;

- have a healthy marriage;

- have family members without HIV/AIDS.

A total of 91 persons were examined: 79 males (86,8%) and
12 females ((13,2%). The average age of the investigated per-
sons was 31.6+1,4 years. The data regarding the marriage dura-
tion among people in the control group indicated that almost
89.0% of the people in the control group were married for 3-5
years. The distribution by marriage duration practically did not
differ from the one in main group.

The presented data regarding age and sex characteristics and
the duration of the marriage for the main group (persons married
to an HIV-infected injecting drug user) and for the control group
show that they are statistically equivalent.

During the study we examined 113 families of HIV-infected
injecting drug users (probands), where 15 families (13.3%) had
a female proband and 98 families (86.7%) had a male proband,
that is, 98 co-dependent women and 15 co-dependent men. A
total of 483 people, including probands (excluding probands’
children), were examined.

The experimental group consisted of 91 persons: 79 men
(86.8%) and 12 women (13.2%).

For the research we used the following methods: clinical-
anamnestic, clinical-psychopathological, clinical-genealogical,
statistical (statistical analysis of the obtainedresults).

Clinical and anamnestic methods were based on the study of
biographical information and on processing medical documen-
tation.

The sociodemographic method was used to study the relevant
characteristics of the examined groups of patients (sexual and
age characteristics, educational background, marital and occu-
pational status, etc.).

Clinical-psychopathological method was based on generally
accepted diagnostic approaches tothe mental examination of pa-
tients via standardized interviews according to the research and
clinical criteria of ICD-10.

The clinical-genealogical method was used to track the
transmission of the studied symptom (illness) among all the
first-degree relatives of persons married to theHIV-infected
injecting drug user. The geneolody with its further analysis
was built on the basis of collected information about the fam-
ily and personal examination of family members (proband,
wife, husband, parents).

The statistical processing of the obtained data and the con-
struction of tables and pictures was performed via Microsoft
Excel computer program and the statistical package SPSS Sta-
tistics for Windows (version 20.0). Mathematical and statisti-
cal processing of data was performed via a variational statistical
method. Fisher’s criterion (¢) was used to assess the significan-
ceof differences. For the statistical study of the relationship be-
tween the values, the linear correlation coefficient of Pearson (r)
was used.

Results and their discussion. As a result of the clinical-psy-
chopathological study of relatives with the first degree of kinship
(father, mother, siblings, excluding children) with HIV-infected
injecting drug users and their spouses (without sex differentia-
tion), it was found out that in most cases they were on the drug
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user registry or followed up with a mental health professional
because of their mental and behavioral disorders caused by alco-
hol and opiates abuse, depressive episodes, recurrent depressive
disorders, somatized disorders, hysterical personality disorders.
Thus, these structures of psychopathological disorders observed
among the relatives with the first degree of kinship (excluding
children) with the probands (HIV-infected injecting drug user)
and their spouses are presented as narcological diseases and
mental disorders. After that we studied the frequency of oc-
curences of narcological diseases and mental disorders among
relatives with the first degree of kinship (excluding children)
with the probands and their spouses. Almost all the fathers of
probands were diagnosed with narcological diseases: 100 (85%)
of 113 study subjects; and 75 individuals (66,4%) were diag-
nosed with mental disorders. Attention is drawn to the fact that
the total number of diagnoses is 1.5 times higher than the num-
ber of parents’ checkups, indicating that a person, who has a
substance abuse condition, also has a mental health condition.
Out of 113 mothers of HIV-infected probands, substance abuse
and mental conditions were observed in 41 individuals (36.3%),
that is accordingly 22 individuals (19.5%) and 19 individuals
(16.8%).

As for siblings (144 individuals), substance abuse conditions
and mental conditions were equally found in 80 individuals
(55.5%) and 78 individuals (54.2%). This fact indicates that all
the siblings of probands, without exception, have both substance
abuse and mental conditions and the total number of illness cas-
es slightly exceeded the total number of study subjects. The data
analysis suggests that practically all the relatives with the first
degree of kinship with the probands (370 people) equally have
substance abuse conditions (202 people, 54.6%) and mental
conditions (172 people, 46.5%).

Out of 113 parents of the spouses of probands, 82.3% (93
people) were subjects to substance abuse and 77.0% (87 people)
were subjects to mental disorders. In general, the total number
of cases of a disease was 1.5 times higher than the total number
of study subjects, which indicated they had a mixed pathology.

Out of 113 mothers of the spouses of probands, 26 individu-
als (23.0%) had substance abuse conditions and 69 individuals
(61.0%) had mental disorders.

Thus, 84.0% of mothers (95 individuals) of the spouses of
probands had certain psychopathological disorders. Out of 128
siblings from probands’ families, 80 siblings (62.5%) had sub-
stance abuse conditions and 95 siblings (74.2%) had mental
disorders. Attention is drawn to the fact that the total number
of cases of a disease is 1.4 times more than the total number
of siblings, which means that the same person could have been
diagnosed with several diseases.

We made a comparative analysis of prevalence of substance
abuse conditions among the relatives with the first degree of kin-
ship (excluding children) with the probands (without gender di-
vision) and the first degree relatives of the spouses of probands.

The cumulative number of substance abuse conditions
among relatives with the first degree of kinship (excluding
children) with the probands was 54.6% (202 people out of
370 study subjects) and did not differ statistically (P ¢>0.1)
from the results of their spouses: 56.2% ( 199 out of 354
study subjects). This fact indicates that probands’ families
and the families of their spouses are characterized by a high
degree of cumulation of substance abuse conditions and do
not differ from each other.

We also conducted a comparative analysis of the prevalence
of mental disorders among the first degree relatives (excluding
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children) of the probands (injecting drug users) - 46.5% (172
individuals out of 370 study subjects) and the first degreerela-
tives of the spouses - 70.1 % (251 individuals out of 354 study
subjects).

As it turned out, the rate of prevalence of mental disorders
among relatives (excluding children) with the first degree of
kinship with the spouses of HIV-infected injecting drug users
is statistically significantly higher (Pe <0.001) than among the
probands themselves.

The results of the clinical-genealogical research of the rela-
tives (excluding children) with the first degree of kinship with
the probands (HIV-infected injecting drug users) and the first
degree relatives of the spouses indicate a high degree of cumula-
tion of substance abuse conditions and mental conditions among
family members (the same study subject could have a combina-
tion of diseases).

Clinical-psychopathological study of fathers, mothers and
siblings as probands (without gender division) and their spouses
indicates that they have the following disorders: mental and be-
havioral disorders due to alcohol abuse; behavioral disorders due
to the use of opiates; depressive episodes; recurrent depressive
disorders; somatized disorders; hysterical personality disorders.

Conclusions. The data of comparative analysis show that
the degree of accumulation of substance abuse among parents,
mothers and siblings of probands doesn’t differ statistically from
that degree among spouses of probands, whereas the accumula-
tion of mental disorders among relatives (excluding children)
with the first degree of kinship with the spouses of proband is
statistically significantly higher than among the probands them-
selves, confirming the existence of assortative type of marriage
with a male proband, and also that the proband’s spouses are a
high-risk group for substance abuse conditions and mental dis-
orders. This fact makes this research a long-run perspective in
terms of developing measures for the primary prevention of sub-
stance abuse conditions and mental disorders.
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SUMMARY

THE PROBLEM OF CO-DEPENDENCE AMONG HIV-
INFECTED DRUG-ADDICTED FAMILY MEMBERS

Gunko B., Viltsaniuk O., Stepaniuk A.

National Pirogov Memorial Medical University, Vinnitsa,
Ukraine

This paper is dedicated to the study of clinical-psychopatho-
logical manifestations of co-dependence in the families of HIV-
infected injecting drug users and to finding out the structure of
these manifestations and how often they happen, as well as the
evaluation of the role of hereditary factors in the formation of
co-dependence among those who are married to HIV-infected
injecting drug users.

It has been established that the specificity of genealogies of
patients with co-dependence is confirmed by the following fac-
tors: high frequency of mental and behavioral disorders caused
by alcohol abuse, as well as mental and behavioral disorders
caused by opiate abuse, assortative mating of co-dependent
persons, accumulation of chemical dependencies and other de-
pendencies like pathological gambling, personality disorders
and affective disorders, comorbidity of pathologies in families
of co-dependent persons and their spouses. It has also been es-
tablished that in accordance with ICD-10 criteria the following
clinical signs of co-dependence were manifested: mental and be-
havioral disorders caused by alcohol abuse (9.7%), mental and
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behavioral disorders caused by opiate abuse (15.0%), depres-
sive episodes (14.1%), recurrent depressive disorders (34.5%),
somatoform disorders (13.3%), hysterical personality disorders
(32.7%). 1t was proved that the comorbidity of pathology is
the key feature of clinical manifestations of co-dependence of
persons who are married to HIV-infected injecting drug users.
And it was determined that hereditary factors, the phenomenon
of assortative mating and HIV-infection of a spouse as a main
chronic stressful factor are involved in the formation of the clini-
cal manifestations of co-dependency.

Keywords: HIV-infection, dysfunctional family, substance
abuse, co-dependence, comorbidity.

PE3IOME

MPOBJIEMA CO3ABUCHUMOCTHU B CEMbBE IIOTPE-
BUTEJIEM ICHUXOAKTHUBHBIX BEIIECTB, HH®OH-
OUPOBAHHBIX BUPYCOM HMMYHOJIE®PUIIUTA
YEJIOBEKA

I'ynabko B.A., Buasnaniok O.0., Crenaniok A.T.

Bunnuyxuti HAyuOHAIbHGIL MEOUYUHCKUL YHUBEPCUMENM UM.
H.U. Ilupozosa, Yxpauna

He.ﬂb HCCIICNOBAHUSA - U3YYUTb KIIMHUKO-IICUXOIIATOJIO-
IMYeCKHe INPOSBICHUS CO3aBHCUMOCTH B ceMmbsix BHY-
UHQHUIUPOBAHHBIX OTPeOHTENeH HHBEKIIMOHHBIX HAPKOTHKOB,
MX CTPYKTYpPY U YacTOTY, OLICHUTb POJIb HACJIEICTBEHHBIX (hak-
TOPOB B (JOPMUPOBAHUS CO3aBUCHMOCTHU CPEIH TEX, KTO COCTO-
ut B 6paxe ¢ BUU-nH}puMpoBaHHEIMU NOTPEOUTEISIMU HHBEK-
HHUOHHBIX HAPKOTUKOB.

YCTaHOBIEHO, YTO KIMHUYECKHE HPOSBICHUS CO3aBHCHUMO-
ct B coorBercTBUM ¢ Kpurepusimu MKB-10 npossisiucs:
paCCTpOl\;ICTBaMI/I IICUXUKU U ITOBEACHUS, BBI3BAHHBIMU YIIOTPE-
6nenunem ankorons (9,7%), onmaroB (15,0%), nemnpeccuBHbIM
snuzonoM (14,1%), peKyppeHTHBIM AENPECCUBHBIM PacCTpOi-
ctBoM (34,5%), comaropopubiM pacctpoiictBoM (13,3%), uc-
TepUYEeCKUM paccTpoiictBom nuuHocTH (32,7%). [lokasaHo,

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

YTO ONPEACISIONICH OCOOCHHOCTHIO KIMHUYECKHX IPOsIBIIC-
HHUH CO3aBUCHMOCTH Y JIHII, Haxo[suxcs B Opake ¢ BUY-
MH(QHUIMPOBAaHHBIM HHBEKIIMOHHBIM NOTPEOUTEIEM HAPKOTH-
KOB, SIBJISICTCSI KOMOPOUIHOCTH Matojoruu. OnpeaeneHo, 4To
B (DOPMHUPOBAHNHN KIMHHYCCKHX MPOSBICHHUI CO3aBUCHMOCTH
Y4acTBYIOT HACJICACTBCHHBIC (aKTOphl, (EHOMEH accop-
TaTMBHOCTH Opaka M Hanu4ue y Opauynoro mapraepa BUU-
I/IH(l)CKLlI/Il/I B KQ4€CTBE€ OCHOBHOTI'O 3aTAXHOI'O IICUXOTPaABMU-
pyrotero pakropa.
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IMPOBJIEMbI OBECIIEYEHMUSA U PEAJIM3ALIUU ITPAB ICUXWYECKHU BOJIBHBIX JIUIL
B YI'OJIOBHOM ITPOU3BOJACTBE YKPANHBbI

"FOxHo A.A., 'Tino6enxo I H., '®omuna T.I., 2/Ienucosa A.B., 2Pynoii E.H.

' Xapvko6cKutl HAYUOHAbHBII YHUSEPCUMEN GHYMPEHHUX 0elL;
200ecckuti 2ocyoapcmeennslil yHusepcumen eHympenHux oeln, Ykpauna

Ha tepputopun Ykpaunsl u ctpaH ObiBiiero COBETCKOro
Coro3a Ha 3aKOHOAATEILHOM M MPAaBOIPUMEHUTEILHOM YPOB-
HSIX OCYILECTBIISAIOTCA MEPbI [0 HEAOMYILECHUIO PENPECCUBHBIX
JIeWCTBUIT 1O OTHOLICHHIO K IICUXMYECKU OOJNBHBIM JIUIIAM, YeM
Korna-To 3noynorpedmsiin padborauku ObiBuiero KI'b CCCP u
€ro pecnyOiaMK C ILeIbl0 W30JSILUU OTAEIbHBIX I'PakKAaH, BbI-
CKa3bIBABIINX JIMYHOE MHEHHUE WU MOJUTHYECKUE YOSKICHUSA
OTHOCHTENBHO AEHCTBUI BIacTu TOro BpeMeHu. COBpeMEHHBIN
HOPSIOK OCYIIECTBIECHHs YTOJOBHOTO IPOU3BOJCTBA OCHOBBI-

920

BaeTCs Ha 3aKpeIUIEHUM NPUOPHUTETa 3aIlUTHI IpaB, cBOOOI U
3aKOHHBIX HMHTEPECOB JIMYHOCTU B YI'OJIOBHOM IIPOU3BOJICTBE,
0cO0yI0 KaTeropuro KOTOPBIX COCTABISIIOT MCHXUYECKH OO0IIb-
Hble Juia. M, BUOMMO, HE 3psi YIOJOBHOE MPOU3BOJICTBO MO
NPUMEHEHUIO NIPUHYAUTEIBHBIX MEP MEAUILIMHCKOI'O XapaKkrepa
BXOIUT B CUCTEMY OCOGBIX MOPSAKOB YTOJIOBHOI'O IIPOMU3BOACTBA
(rnaBa 39, pasnen VI YIIK Vipaunsr). Yka3zanHoe 00yCIOBICHO
0c000i1 3a00TOH U 3aIUTON TaHHOW KaTeropuu NpaBOHAPYIIU-
Telel CO CTOPOHBI MHPOBOTO COOOIIECTBA, YTO TPeOyeT TaKkKe
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OT HAILIEro roCylapCTBa MOCTOSHHOIO COBEPIIEHCTBOBAHUS Ha-
IIMOHAJILHOTO 3aKOHOJATEeJIbCTBA U IPUBEICHUS €r0 B COOTBET-
CTBUEC C MEKAYHApPOAHO-IIPABOBbLIMU CTaHAapTaMH.

Crnetyet 00paTUTh BHUMAHHUE, YTO B ITOCIICIHUE TO/IbI HAOIIO-
JAeTCSl TEHICHLUS IO YBEJIMUYCHMIO KOJIMYEeCTBa OOIIECTBEH-
HO-OITaCHBIX ﬂeﬂHMﬁ, COBCPUICHHBIX MNCUXWYCCKU 60J'[beIMI/l
nunamu. Tax, B 2013 roxy co Bcex YroOBHBIX IPOU3BOJCTB,
HaIpasJeHHBIX B cya, 1112 mocTynuio ¢ xogaTaiicTBOM O Ipu-
MEHCHHHU NPUHYAUTECIIbHBIX MEP MEAULIMHCKOI'O XapaKkTepa, 4To
cocransieT 0,52% oT 00111er0 KOIHUYeCTBa POU3BOJICTB, paccie-
JyeMBIX OpraHamy J1ocyneOHoro paccienoBanus. B nocnenyro-
IIMe IO/l 3Ta TeHCHLUS COXPAHMIIACh U KOJIMYECTBO OCTAJIOCh
npuMepHo oauHakoBbIM. Tak, B 2014 rogy B cyn HampabieHO
940 yroysioBHBIX IMPOU3BOJCTB C XOAATAHCTBOM O MPUMEHEHUU
IPUHYIUTENbHBIX Mep MeauuuHckoro xapakrepa (0,52%); B
2015 romy — 946 (0,56%); B 2016 rony — 866 (0,61%); B 2017
rogy — 1 100 (0,61%); 3a 8 mecsnes 2018 roga — 636 (0,53) [4].
AHaHl/I3 CTAaTUCTUYCCKUX TAHHBIX CBI/I)IeTeHbCTByeT O TOM, 4YTO
CIKEIroJHO OKOJIO THICAYH IICUXUYCCKH 60.]'[]>H]>IX JIML coBeEplia-
I0T OOLIECTBCHHO ONACHBIC NCSHHUS, NPELYCMOTPEHHBIE 3aKO-
HOM YKpauHbI 00 yroJIoBHOIT OTBETCTBEHHOCTH. BmecTe ¢ aTum,
Ba)XHO HE TOJILKO HAKa3aTb JIMI{ 32 COBEPLICHHOE AEsHHE, HO U,
YUYHUTBIBAsI UX 0COOBIN MPOIeCcCyalbHBIN CTATyC, 3aKPEITUTh Ha/l-
JISKAIIUH 1 ICUCTBEHHBIN MEXaHH3M 00 CIICUCHHS ITPaB JaHHON
KaTeropyH JIUI] B XOZI¢ YTOJI0BHOro IpoussoncTsa. Heo6xonumo
OTMETHTB, YTO BHICOKHE II0Ka3aTe/ N COBEPIICHUSI OOIIECTBEHHO
OITaCHBIX )leﬂHI/lﬁ NICUXHUYECCKH 60J'[beIMI/l JIMIaMHu HaGJ'I}OIla}OT-
csl He TOJIBbKO B YKpauHe, HO ¥ B Ipyrux crpaHax. Hampuwmep, B
Ksebexe (Kanana) xaxapiit rox ot 350 1o 400 My>k4uH U JKeH-
IHUH 06’])$IBJ'I5I}OTC$[ yFOHOBHO HC HO):[CleHbIMI/I H3-3a IICUXHU4YC-
ckoro paccrpoiictBa [17]. CortacHo nanHbsiM HarponanbHOTO
anpsiHca 1o rcuxudeckuM 3abosnesanusiM (CLIA), npumepHO
8% Bcex 3aKJIIOYCHHBIX TIOPEM M U30JIATOPOB BPEMEHHOTO CO-
JACpKaHUA CTpadaroT TAXKCIbIMU ICUXUYCCKUMU 3a60J’leBaHl/Ifl—
MH, TAKAMH KaK MH30(GPEHIS WX OUIOJSIPHBIC pacCTPOICTBA.
9TI/I CTaTUCTUYCCKUE NaHHBIC ABJIAIOTCA IPSAMBIM OTPAXKCHUEM
HECIIOCOOHOCTH TOCYAAapPCTBEHHBIX CHCTEM OXPaHbl MCHXHYE-
CKOT'O 3/10pOBbs 00€CIEUUTh HAUICKAIUN YXO U JICUCHHUE JIH-
[[aM C TSOKEJIBIMU TICHXUYECKUMHU 3a00sieBaHusImMH [ 14].

Bompoc 00 onpeneneHuu npaB NCUXUYESCKH OOJIBHBIX JIMI B
YTOJIOBHOM IIPOM3BOJCTBE HE MOTYy4MI PACIPOCTPAHEHHOTO HC-
CJICAOBAHWA WM HAYYHOT'O H3y‘[eHI/I$[, HOCKOHbe 6OJ'II>LI_II/IHCTBO
paboT MOCBSAIEHbI UCCIEA0BAHUIO OCOOEHHOCTEH YrolnoBHOIO
IMPpOU3BOACTBA IO NPUMEHCHUIO le/lHy}ll/lTeHbeIX MEp MEOU-
LIMHCKOro XapakTepa. [loaTomMy ceronHs B mpaBONpUMEHUTEIIb-
HOIl TpaKkTHKe BO3HUKAET MHOTO MPOOJIEMHBIX BOIPOCOB MO
yKa3aHHOU TemaTHke, TpeOyromux Ooee yrIyOIeHHOTro Teope-
TUYECKOI'0 aHAJIN3a U IIEPEOCMBICIICHHUS.

y'-ll/ITbIBaSI H3JI0KECHHOC, LCJIBIO HaCTOS{LI.lefI CTaTbHu SBJIACT-
Cs UCCJICAOBAHUE COLACPIKAHUA ITpaB IICUXUYCCKH 6OJ'[beIX JIMIY
BO BpeMsl OCYILIECTBJICHUS YIOJIOBHOTO Ipou3BoxacTBa. s no-
CTIDKCHUS YKa3aHHOW LIeJM IOCTaBJICHbI CJICAYIOLIUE 3a1auu:
BO-IIEPBBIX, ONPEACIUTL NEPEUCHL IIpaB, KOTOPbIMU HaJCIICH
TNICUXHUYCCKH 60H]>HOﬁ YECJIOBEK B COOTBETCTBUU C YT'OJIOBHBIM
IPOLIECCYaIbHBIM 3aKOHOATEIbCTBOM YKpPAUHBbI, ¢ TEM, YTOObI
BBISICHUTH UX COOTBECTCTBHE Me)KI[yHapO):(HbIM IpaBOBbIM CTaH-
JapTaM B cdepe 3amuThl MPaB JIUI ¢ ICHXHUESCKUMH HEIOCTAT-
KaMH; a BO-BTOPBIX, MPOAHAIM3UPOBATh CYLIECTBYIOLINE MPO-
OJIeMbl peasi3aliy [paB TAKOH KaTeropuu JHI U IPEIOKUTH
IIyTH UX PEUICHMA.

Marepuaj u MeToabl. JlJis JOCTHIKEHHUS TMOCTABICHHON
LEJM HCIOJIb30BaHbl OOILICHAYYHBIE U CIICIHAIbHBIE METOJIbI
HO3HAHUSI, N30paHHBIE C YYETOM Liesii paboThl. Tak, ¢ TOMOIIBI0
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METO/a IOPUANYECKOT0 aHaIU3a ONpeesieH 00beM IpaB IICUXU-
4ecKH OOJIBHOTO YeIOBeKa B YyTOJIOBHOM Ipou3BozacTBe. CraTtu-
CTHYECKHI METO UCIOJIB30BAJICS JIJIsI HCCIACA0BAHUS JUHAMUKH
B IIPOLIECCAX, CBSI3aHHBIX C PAcCIeIOBAHUEM U HAPaBJICHUEM B
CyIl YTOJIOBHBIX IIPOM3BOACTB C XOAATalCTBOM O NPUMEHEHUU
IPUHYIUTENIBHBIX MEp MEIULMHCKOTO Xapakrepa. CpaBHUTEIb-
HO-HpaBOBOﬁ METOJ IO3BOJIMJI COINOCTAaBUTbL HOPMBI HalUMO-
HaJbHOTO 3aKOHOJATENbCTBA C MpakTHkol EBpomeiickoro cyna
no npasam 4yesioBeka (nanee — ECITY) o Bo3MoKHOCTH arien-
JSIIMOHHOTO M KaCCAallMOHHOTO 00)KaI0BaHHs IPUMEHEHHS [1PH-
HYAWUTCIIBHBIX MEPp MEAUIIMHCKOTO XapaKTepa.

Pe3yabTarhbl H UX 00CYKIEHHE.

PernameHTaum{ IpaB MNCUXUYECCKU GOHBHBIX JIM1 B YrOJIOB-
HOM IIPOLIECCYaIbHOM 3aKOHOIATENIbCTBE YKPAUHBI.

B monoxenmsax ct. 506 VIIK Ykpaunsl onpeneneHs! Ipa-
Ba JIMI[, B OTHOLICHUU KOTOPBIX MPECAIOJIaracTcsa NpuMEHECHUE
NPUHYAUTEIIBHBIX MEP MEAUIMHCKOTO XapaKTepa WK peliacT-
¢s1 BONpoc 00 uX nmpuMeHeHuH. JlaHHast Hopma SIBIISIETCSl OTChI-
JIOYHOM, TIOCKOJIbKY HE COAEPKHUT KOHKPETHOTO IMEepeyHs IpaB
IICUXUYECKH OOJIEHOTO YesIOBeKa, a ONpeAeisieT HX Yepes3 Ipasa
0/103pEBAEMOro, OOBHHSIEMOTO, HPEIYCMOTPEHHBIE B CT. 42
VIIK VYkpaunsl. Mcxons u3 3THX MOJOKECHUH, TaKOE JTHIO 00-
nagaeT CIACAYIOLIMMH IpaBaMu: OBITh YETKO U CBOEBPEMEHHO
OHOBeLLIéHHbIM O CBOMX IIpaBax; y4JaCTBOBaTb B ITPOBCACHUU
IPOIECCYaNIbHBIX JICHCTBUH; 3asBJISATH OTBOJIBI U XOJaTalCTBA O
IPOBEACHUU TIPOLECCYAJIBHBIX ﬂeﬁCTBMﬁ; 3HAKOMHUTHCA C Mare-
pHuanamu 10Cye0HOro paccieaoBaHus; 00KaloBaTh PELICHNS,
JeicTBus U Oe3neiicTBUS ciaeoBaTesis, IPOKypopa, CIEACTBEH-
HOTO CYJIbH, @ TAKXKEe Cy/IeOHbIC PEICHHUS U T.]I.

[Io sTOMy BOIIpOCY B IOpUIMYECKOM JHTEpaType yKa3blBa-
C€TCs, 4YTO OLINOOYHBIM H HEBEPHBLIM SBJISICTCA YTBEPIKIACHUC
0 TOM, YTO IICUXHYECKH OOJIBHOU 4YesioBeK 00NanaeT mpaBaMu
oOBuHsieMoro. Ero mpasa MoryT B pse ciydaeB COBIaaTh U
COOTBETCTBOBATH IIpaBaM 06BI/IHﬂeMOFO, HO 5TO UMCHHO IIpaBa
JiMga, B OTHOLICHHUU KOTOPOI'o BEACTCA MMPOU3BOACTBO O IIPpUME-
HEHUH NPUHYAUTEIBHBIX MEP MEAMIMHCKOIO XapakTrepa. YKa-
3aHHOC JIMIIO — HE 06BHHHeMbIﬁ, a ABJIACTCS CaMOCTOSATCIIbHBIM
YYaCTHUKOM YTOJIOBHOTO cynonpousBoactsa [1, ¢. 57]. IToato-
MY, 110 MHEHHIO HEKOTOPBIX YYCHBIX, HeO6XO}:[I/lMO JOIIOJIHUTH
YTOJIOBHOE IPOLECCyalbHOE 3aKOHOIATEIBCTBO CHELUAIbHON
cTaThel, peycMaTpuBaoLei npasa Takux jaun [13, c. 72-73].

B onpenenenHoit ctenenu ¢ ykazaHHbIM MOJKHO COTJIACHTBCS,
IIOCKOJIbKY 3aKpeIUICHHEe Ha YPOBHE 3aKOHA KOHKPETHBIX IPO-
HECCYyaJIbHBIX ITpaB TaKoM KaT€ropuu Jiul BHECET sICHOCTDb B I10-
HUMaHHE CIIEIOBATEIEM, IPOKYPOPOM, CIICIACTBEHHBIM Cy/bEH,
CYIOM - Kakyl0 Mepy BO3MOXKHOTO ITOBEACHHSI MCHXUYECKH
OOJIBHOTO YeJIoBeKa JIOMyCKaeT 3aKoHonaresb. OIHaKo Mo pe-
3yJbTaTaM HCCJIEIOBaHUS YCTAHOBJICHO, YTO ONpPENeIUTh KOH-
KPETHBIH MepedeHb PaB TaKOro yYacTHHKA YTrOJIOBHOTO IPOM3-
BOJICTBA HE MPEJCTABISETCS BO3MOXKHBIM. JTO CBSA3aHO C TEM,
4TO0 00BEM €ro HpaB ONPEeNsIeTCs XapaKTepoM PacCTpoii-
CTBAa MCHUXUYECKOW JEATENIbHOCTU MM ICHXHYECKOro 3abo-
JICBaHUS C YYETOM OOCTOSITENICTB COBEPIICHHS KOHKPETHOTO
YrOJIOBHOTO IpaBoHapyuieHus. Kpome Toro, B IpaBompu-
MEHHUTEJIBHOI NMpaKTHUKE CIEI0BaTel0, MIPOKYPOpY CilenyeT
yuecTb nozunuio I[lnenyma Bepxosroro Cyna Ykpausns! (11. 4
ITocTanoBnenus «O mpakTHKe NPUMEHEHHUS CyJaMH IMPHUHY-
JUTCJIBHBIX MEP MCEIAWLHHCKOI'O XapakTeépa U IPUHYAUTECIIb-
Horo nedeHus» oT 03.06.2005 r. Ne7), uro 10 BCTymiIeHHs B
3aKOHHYIO CHJIY CyAeOHOr0 PeLIeHUsI 0 HEBMEHSIEMOCTH JIUIa
U NIPUMEHCHUS K HEMY IIPUHYAUTEIIbHBIX MEP MEAULIUHCKOT'O
XapaxkTepa OH He OTPaHHYMBACTCS B IIpaBax, KOTOPbIMU HaJle-
JeH cornacHo Konctutynuu u 3akoHaM YkpauHsl [7].
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Takum 00pa3om, pemias BOnpoc 06 oobeMe npaB HCUXUUECKH
0OJILHOTO YeJIOBEeKa B YTOJIOBHOM ITPOU3BOJCTBE CIEAYET OTMe-
TUTb, YTO YKa3aHHOE JIMLIO 06.nazlaeT TaKHWMHU K€ IpaBaMu, KaK 1
1o/103peBaeMblii, 00BHHsIeMbIi. Ecii u3-3a paccTpoiicTBa 1cu-
XUYECKOM IeATEIILHOCTH WIN IICHXMYECKOTO 3a00JIeBaHUs CyOb-
€KT HE MOKET CaMOCTOSITEIbHO OCO3HABATh U PEaIn30BaTh CBOU
KOHCTUTYLIMOHHBIE U IPOLIECCYalIbHbIC TIPaBa, OH OCYILECTBIIA-
€T UX B YTOJIOBHOM IIPOU3BOJICTBE Yepe3 3aKOHHOTO IPE/ICTaBU-
TCJIs U 3alllMTHUKA.

OTaenbHOMY PaCCMOTPEHUIO MOAJIEKUT BOIIPOC O BHIICHEHUH
coJlepKaHMs IPaB YeJIOBeKa BO BpeMs IIPOBEACHUS ICUXUATPU-
yeckol skcrepTusbl. JlaHHas sKcrepTu3a SABISETCS 3HAUMMOM
JUIS YTOJIOBHOTO IPOU3BOJCTBA, MOCKOJIBKY TOJBKO Onaromapst
€e MPOBEICHUI0 MOXXKHO YCTaHOBUTb, MOIJIO JIMIIO OCO3HABaTh
cBoM JeiicTBus (Ge3neiicTBre) MO0 PYKOBOAWTH MMM BCIIEI-
CTBUE XPOHUYECKOIO IICHXUYECKOro 3a00JIeBaHUsI, BPEMEHHOIO
paccTpoiicTBa IICUXUYECKOH e TENbHOCTH, CIa00yMHUsT HITH HHOTO
GoJsie3HeHHOr0 cocTosiHUs ncuxuku. Kak ompenerneno EBporeii-
CKHUM CYJIOM I10 IIpaBaM 4eJIoBeKa B PELICHUHU 110 AeNy « AHATOIMH
Pynenko nporuB Yipaune ot 17.04.2014 1., ToibKo 00BEKTHB-
Hasi MEIMLIMHCKAs SKCIEepTU3a JOJDKHA JOCTOBEPHO I0Ka3arh,
YTO JIMIO sABJsieTcs ncuxudecku 6ospHbIM [10]. Cnenyer ot-
MCTHUTB, YTO H606XO)11/IMOCTI) Ha3HA4YCHUA l'lCPIXPIanPI‘leCKOﬁ
9KCIIEPTU3bl BO BPEMs pacciieloBaHMs MIPECTYIUICHUH Ipenyc-
MOTpEHa HE TOJILKO B YKpawHe, HO W B JIpyrux crpaHax. Ha-
npumep, M. CBeiiHII011, paccMaTpUBAIOLINI IPABOBBIC ACHIEKTHI
HICUXUUYECKH OONBHBIX MPecTymHUKOB B fOxHOM Adpuke, oTMe-
THJI, 9TO CyJT OOBIYHO 10JIaraeTCsi Ha MEAULIMHCKHE T0Ka3aTelb-
CTBa M JIOJKEH OBITh YOCIKICH B TOM, YTO €CTh 000CHOBAHHOC
HOJI03pPEHHE, YTO OOBUHSEMBIN HE CIOCOOEH OLICHUTH IPUPOLY
CyaeOHOro pa30upaTeNbCTBa WM MPOBECTH HAUISKALIYIO 3a-
muTy [15].

ITo noBoxy oObeMa mpaB IICUXMYECKH OOJBHOIO 4YeIOBEKa
BO BpEMs NPOBEICHUS ICUXUATPUUECKON IKCIIEPTHU3BI CIEIyeT
3aMETUTh, YTO YIOJIOBHOE INPOLECCyaIbHOE 3aKOHOAATCILCTBO
YKpanHbl 3TOMY BOIIPOCY HE YIEJISeT JOCTaTOYHOrO BHUMAHHUS.
Bwmecre ¢ Tem, crarbeit 25 3akona Ykpaunsl «O rncuxuarpuye-
ckoii momotu» ot 22.02.2000 r. onpenesneHsl npasa JIHIl, KO-
TOPBIM OKa3bIBACTCA ICUXUATPUUYECKAA IOMOIIb, B YaCTHOCTHU
IIpaBO Ha YBAXUTCJIBHOC U I'YMAaHHOC€ OTHOLICHHUEC K HHUM, HC-
KJII0YAIOLIee YHIDKEHHE YECTH U IOCTOMHCTBA YEJI0BEKa; MOy-
yeHre MH(OPMAIMU O CBOMX IPaBax, CBI3aHHOW C OKa3aHUEM
IICUXUATPUUECKON MOMOIIH; OOpallieHre Mo BOIPOcaM OKaza-
HUSL ICUXMATPUUECKOI TOMOIIN HEMTOCPEICTBEHHO K PYKOBOHU-
TENIO0 WIK 3aBEAYIOIIEMY OTACICHHEM YUYPEKICHUS IO OKa3a-
HUIO TICUXUATPUYECKOM MTOMOIIIH.

B uccnenoBannu yka3aHHOTo BOIIpoca CJIEAYET TaKXKe yUecTb
npaktuky ECIIY. Tak, B pemenun no aeny «Bopsa mpotus
Monbmm» ot 27.11.2003 1. cya OTMETHII, YTO HAa3HAYCHUE TICH-
XPIanPI'—leCKOfI OKCIIEPTU3BI C LECJIBIO OIPCACICHUA MCUXHUYC-
CKOTO COCTOSIHMS JIMIIA, OOBHHSIEMOTO B COBEPILCHUH MPaBO-
HapyLIEHUsI, OCTAaeTCsd HeOOXOAUMON Mepoit JUIsl 3alIMThI JIUL,
CHOCOOHBIX COBEPIIATh NPAaBOHAPYLICHUS B COCTOSIHUN YacTU4-
HOH ITOTEpU CBOMX YMCTBEHHBIX criocoOHocTel. OnHako opra-
HBI TOCYIApCTBEHHOW BJACTH O0S3aHBI YOCMUTHCS, YTO TaKas
Mepa He HapyllaeT CIpaBEIIMBOrO OajnaHca MEXAy IpaBaMH
4eJI0BeKa, B YaCTHOCTU IPABOM Ha yBa)KEHHE YaCTHOH JKU3HU
1 320070 006 00ecrieyeHNH HaIIeXKAIEro OTIPABICHUS IPABO-
cyaus [2]. Ha HeoO6XxoanMocCTh COOIIONCHHS CIIeIOBATEISIMU 1
CyeOHBIMY OpraHaMy MpaBa Ha YBaKCHUE YaCTHOM )KU3HU TIPH
IPEOCTABICHUM IICUXUATPUYECKONH IOMOILH, IOJICKAILETO
obecriedeHuto, coriacHo 4. 1 cr. 8 KoHBeHIuM 0 3amuTe npas
JesIoBeKa U 0CHOBHBIX ¢BoOO, ECITY Takxke oOpaiactT BHIMA-
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Hue B perieHuu «botka u [las npotus Asctpun» ot 29.03.1993
r. [3]. C uenbro obecneyeHus MpaB MCUXUYCCKH OONBHBIX JIUI]
yKa3aHHbIE PELICHUs IOJDKHBI OBITh YUTEHBI JOJDKHOCTHBIMH
JIMLIAMH, OCYIIECTBIAIOIUMH J10CyAeOHOE pacciaeJOBaHUE U Cy-
Je0HOe pPa3dnpaTesIbCTBO YTOJIOBHBIX IIPOU3BOJICTB.

Peanuzayus ncuxuuecku OONbHbIM JUYOM CE0UX NPAB Yepe3
3auUMHUKA U 3AKOHHO20 NPeOCmAasumerns.

[IpaBoorpaHnunTENbHBIN XapakTep MpOLECCyalbHbIX OeH-
CTBHUiT 00yCIIOBIMBAET HEOOXOAUMOCTD YCTAHOBJICHUS] CHCTEMBI
rapaHTuii, 0OecreunBaloNMX WX 3aKOHHOE M OOOCHOBAHHOE
IIPOBEJICHUE B OTHOLICHUU JIMIA, KOTOPOE BCIEACTBUE Oo0e3-
HEHHOTO COCTOSIHMSI TICUXMKH Hy)KAaeTcsi B ocoboil 3ab0Te co
CTOpOHBI rocynapcTBa. OCHOBHBIM MEX/yHAapOIHO-IIPABOBBIM
AKTOM, OTPaXKAIOIIMM OCHOBHBIC HJ/IEH TYMaHHOTO OTHOILICHUS K
JIMLAM C ICUXUYECKUMU HEeJJOCTATKaMH, SBISIOTCS «[IpuHIUIIBI
3aIIUThl ICHXUYECKH OOJNBHBIX JIMI[ U YIyUIICHUS ICUXUATPHU-
4ecKoii oMoy, npuHsaTeie [enepansroii Accambneeit OOH
17.12.1991 r. [6]. Tak, B 18-M npuHLIKIIE 3aKPETUICHO MPABO Ha
aJIBOKaTa AJIsl MPEeICTaBUTEIbCTBA MHTEPECOB M ONPECIICHO,
YTO «IMAIMEHT MMEeT MPaBO BBIOMpPATh M Ha3HAYaTh aJIBOKaTa
VIS €ro IPEACTaBUTENbCTBA KaK TAaKOBOTO, BKJIIOUas IpeicTa-
BUTEIILCTBO B XOI€ JII000i1 MpOoLeyphl pPACCMOTPEHHS JKaI00bI
win anewsinuu. Ecnn nmauueHT He obecneynBaeT caMoCTOsI-
TENLHO TAaKWe YCIYrH, aJBOKaT Ha3HA4YaeTCsl MalueHTy Oec-
IUIATHO, MOCKOJIBKY AAHHBIH MAalMeHT HE MMEeT J0CTaTOYHBIX
CPEZACTB Ul OILIAThI €r0 YCIyD».

HanuonaabHBIM 3aKOHOAATEIBCTBOM MJIS JIMIA, B OTHOIIIE-
HH{ KOTOPOTO TPEINOJIaraeTcsi NpUMEHEHHE TPUHYANTEIbHBIX
Mep MEIULUHCKOIO Xapakrepa, MpeayCMOTPEeH psiji mpoueccy-
anbHbIX rapantuil npas. [Ipexne Bcero, B YIIK VYkpauns! 3a-
KPEIJICHO IPaBUJIO O JBOMHOM IPEICTAaBUTEIbCTBE HHTEPECOB
NCUXUYECKH OOJIBHBIX JIMI[ — 3ALMTHUKOM U 3aKOHHBIM IIpe-
CTaBUTeNIeM. Y4acTHe 3al[UTHHUKA JODKHO OBITh 00SCIIeUeHO ¢
MOMEHTa yCTaHOBJICHHMS (haKTa HAJIUYUS Y JIMIA ICHXUIECKOTO
3a00NIeBaHMs WM JPYTUX CBEICHUIL, BHI3BIBAIOIINX COMHEHHE B
€ro BMEHSEMOCTH. DTO MPSIMO 3aKPEIUICHO B IOJIOKEHUSX II. 5
4.2 ct. 52 u B cT. 507 YIIK Yipaunsl. KoHCTUTYLIHOHHOE ITPaBO
YeJioBeKa Ha MPOQeCcCHOHANBHYIO IOPUINUECKYIO TIOMOLIb B Ta-
KOil KaTeropuu yrojOBHBIX ITPOM3BOACTB MpHOOpeTaeT ocoboe
3HAuUCHME, IOCKOJIBKY pPedb MICT O 3alUTe MIPaB JIUL, KOTOPbIE
CaMOCTOSITEIbHO HE MOTYT €ro peann3oBathb. [IoHATHO, 4To yua-
CTHE 3allUTHUKA B TAaKOM BHUJE IIPOM3BOACTBA SABIIsETCA Oe3yc-
JIOBHOM rapaHTHeil IpaB MCUXUIECKU OOJILHOTO YeJIOBEKa, a €ro
OTCYTCTBHE M HeoOecIiedeH e SBISITCS HapyIIeHHEeM IpaBa Ha
3aLIUTY.

CormracHO MCCIIENOBaHUAM 3apyOe)KHBIX YUEHBIX, 3aHHMa-
IOIMXCSl M3yYCHUEM IIpaB MCUXUYECKH OOJBHBIX JIUI[ BO Bpe-
M YTOJIOBHOTO CYIONPOM3BOJCTBA, BO MHOTHMX CTpaHax (Ha-
npumep, ['peruu, Uranuu, Ilopryranuu, Anrmuu, I'epmanun,
benbrun, ABcTpum, M3pausne) momospeBaeMblii UMeET MPaBo
Ha aJIBOKara, Ja)Xe €CJI ATO IPOTUBOPEUHUT BOJIE OOBHHSIEMOTO.
Cynpl KpaiiHe OCTOPOXHBI B OTHOIIEHHM BO3MOXKHOCTH Ipel-
CTaBJICHUS CBOUX IIPAB B CYJIC CAMUMH IICUXUYECKU OOJILHBIMHU.
B GonbiinHCTBE cTpaH pacxo/bl Ha aJJBOKATA MOKPHIBAET MUHU-
CTEPCTBO FOCTHUIINH, a OOBUHICMBIN HE 0053aH (PHU3HMUCCKH yUa-
CTBOBATh B Cy€OHOM MpOLecce, XOTsl OH J0JDKEH SBUTHCS B CYIT
Ha oramenue npurosopa [18, c. 101].

K coxaiienuto, B HallMOHAJIBHOM Cy/IeOHON MPaKTHKE BCTPE-
qaloTcsi (DaKThl HapyLICHWs I[paBa Ha 3alIUTy HCHXUYECKH
OosibHBIX JML. Hampumep, B mocTaHOBIEHHH AMEIUISLIUOHHO-
ro cyna Yepkacckoit obmactu ot 13.08.2013 1. mo gemy Ne 11-
cc/793/299/1 ykazano: «Kak criemyer U3 MarepHaioB YrojoB-
HOT'O NTPOU3BOACTBA, IIPH PACCMOTPEHHHU CJICICTBEHHBIM CYy/Ibei
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xofaraiicTBa cienoBaress 0 npuMeHeHud B otHowmeHuu OCO-
BA 5 mepsl mpecedeHys B BUJIE IOMEIIEHHS B ICUXUATPHUECKOE
YUpEXIEHHUE B YCIOBHAX, UCKIIOYAIOLINX ONACHOE IOBEICHUE,
OTCYTCTBOBaJI 3alllUTHUK, YTO SABJIACTCA 6e3yCJ'lOBH]>IM OCHO-
BaHUEM [UIsI OTMEHBI BbILICYKa3aHHOT'O Cy)le6HOl"O peumcHu, B
CBSI3U C HapyILIEHUEM IIpaBa I10103peBaeMoro Ha 3amuTy» [12].
B npuBeneHHoM npumMepe cyabei ObuT BeIsiBIICH (DakT HapyIie-
Hus TpeboBanuil nonoxennit YIIK Ykpanust 00 o0s3aTensHOM
YYaCTHH 3aILUTHUKA B YyTOJOBHOM IIPOU3BOJCTBE IPU ITPUMEHE-
HUM OPUHYIUTENBHBIX MEP MEJULIMHCKOTO XapakTepa. YyacTtue
3aIIUTHUKA B TAKUX CIIy4asiX 00eCIeYrBaCTCsI C IENIbI0 HOMOIIH
HCUXUYECKH OOJbHOMY JIMIy B peaju3alliy CBOMX IpOLEcCy-
AJIbHBIX IIpaB. 3aLl.lI/ITHHK JOJDKEH OCYLICCTBUTH IIOATOTOBKY
TAKOro JIMLA K CyaeOHOMY pa3OHpaTenbCTBY xooamaicmed o
npuMeHeHuu Mepbl npeceyenus, B YaCTHOCTH, Pa3bsICHUTD CYILI-
HOCTbH XOﬂaTaﬁCTBa U IIPaBOBBLIC IMMOCJIIEACTBUSA Y1OBJICTBOPEHUSA
€ro CyJoM, OOBSCHHUTH MPOLEIYPY PACCMOTPEHHs X0JaTaicTBa.

Hmak, NOCKONBKY JIMIO B CHJIYy CBOETO INCHXHYECKOTO CO-
CTOSTHUSL HE MOXKET CaMOCTOSITEIBHO OCYILLIECTBUTH IIPABO Ha 3a-
IIUTY, CIIE€A0BATellb, IPOKYPOP, CIACICTBEHHBIH CyIbs, CYI NPH
BO3HHUKHOBEHHH COMHEHHH BO BMEHSIEMOCTH JIMLa Uiy B ciyvdae
ycTaHoBJIeHHs (aKTa HaJIMYWs y JIMIA [NCHXUYECKoro 3aboie-
BaHMs JOJIKHBI 065[3aTean0 OGeCl’[e‘lI/lTb y4acTue 3alllUTHUKA.

B YIrOoJIOBHOM IIPOU3BOACTBE 110 NPUMEHECHUIO ITPUHYAUTEIIb-
HBIX MEp MEIMIMHCKOIO XapakTepa, KpoMme 00s3aTelIbHOr0
yuyacTHs 3al[UTHHKA, TaKKe HPEIYyCMOTPEHO M 00s3aTesIbHOEe
ydacTue 3aKOHHOro npexacrtasureins. CiemayeT OTMETHUTb, 4YTO
JIeHCTBYIOILEEe YTOJIOBHOE MPOLIECCYaIbHOE 3aKOHOIATEILCTBO
VKpauHBl YETKO HE OIpe/essieT, KakKuM e 00pa3oM 3aKOHHBIH
NpEACTAaBUTE/Ib MOXKET IPEACTABIATL ICUXHUYCCKH GOHLHOFO
YeJIOBeKa, yKa3bIBas JIMIIb Ha TO, YTO OH IOJb3YyeTcs IpoLec-
CyaJIbHBIMHU IIpaBaMH JiMLa, HHTCPEChl KOTOPOIO0 OH IMpPEACTaB-
qset (4. 5 cr. 44 VIIK Ykpaunsl). B cBsi3u ¢ ykazaHHBIM, Cpeiu
Y4YCHBIX BBICKA3bIBACTCSI MHEHUE O H€O6XOHI/IMOCTI/I ﬂeTaﬂbHOﬁ
NpOpabOTKU M HAJISKAIIET0 3aKOHOIATEIILHOTO 3aKpPeIyIeHHs
npaB U 00s3aHHOCTEH YKa3aHHOIO yYaCTHHKA YTOJOBHOIO Cy-
JompousBoxcTsa [5, c. 14; 9, c. 11-17]. [lonnepxusas yka3an-
HYIO TIO3UILIMIO, TIOJYEPKHEM, YTO MpoldsieMa MpoLecCyabHOro
cTaryca 3aKOHHOIO IIPEACTABUTENs ICHUXUYECKH OOJIBHOIO
yeJIoBeKa TpeOyeT NeTaJbHOIO M3y4eHHs U PELICHUs Ha YypOB-
HE 3aKOHA IIyTEeM YETKOIO OINPEIESICHUS €ro MpolecCyalbHbIX
npaB ¥ 00s3aHHOCTEH. 3aKOHOATENILHOE 3aKpEIICHUE CTaTyca
3aKOHHOTO TPEACTABUTEINS MOJIOKUTENBHO IOBIHMSET Ha 00e-
CrieueHHe MpaB, CBOOO M 3aKOHHBIX MHTEPECOB JIHLI, KOTOPbIC
B CHJy ICHUXUYECKOTO COCTOSHMSI HE MOI'YT CaMOCTOSITEIbHO
peain3oBaTh CBOU IIpaBa.

CrnenyeT OTMETUTb, UTO yUeHble-TIpoleccyanuctsl crpad EC,
B yacTHOCTH Mukasib MeicMaH, poBOJs UCCIICAOBAaHUE BO-
MPOCOB 3aIUTHI CIPABEAIUBOIO CyAeOHOro pa3zdoupareibCcTBa
06BI/IHH€M]>IX C IICUXUYCCKHMH paCCTpOﬁCTBaMM B YIrOJIOBHOM
CYJOIPOU3BOJICTBE, YKa3bIBAIOT Ha HEOOXOIMUMOCTb HPHCYT-
CTBUSL M TOMOIIM (HAa3HAYEHHOT0) 3aKOHHOTO MPEACTABUTEIS
WIN COOTBETCTBYIOLIETO B3POCIIOrO YeJIOBEKA BO BpEeMsl KaKHX-
100 NEeHCTBUI B MOJMLEHCKOM ydacTKe MM BO BpeMs Cyneo-
HBIX cirymanuii [16, c. 21].

I[Tpu perenny TPOOIEMHBIX BOIPOCOB 10 HCCIISIYyeMOMY Ha-
IPaBJICHUIO ClIeNyeT 0OpaTUTh BHUMAaHKE, YTO COIVIACHO I10JI0-
KeHusM 4. 1 cT. 44 VIIK VkpauHbl 3aKOHHBIN NpeICcTaBUTEIb
IIPUBJICKACTCS B Cllydae, €CIM JIMLO MPHU3HAHO B YCTAHOBJICH-
HOM 3aKOHOM IOpSAKE HEIEeCIIOCOOHBIM WM OTPaHUYCHHO
neecrnocoOHbM. [Tpu 9TOM He KaXKIbli MCHXHUYCCKH OOJIbHON
YCJIIOBECK MOXKET 6bITl> IIpU3HaH HejleeCl'lOCO6HblM WJIM OI'paHu-
YEHHO J1eeClIOCOOHBIM. B TakoM citydae B IpaBONPUMEHHUTEIb-
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HOH IPaKTUKE MOT'YT BO3HUKHYTb PAaCXOXIEHHs, TOCKOJIbKY Ha
3aKOHOJATEeJIbHOM YPOBHE HE MPEIyCMOTPEHO 00s3aTelibHOe
ydJacTHe 3aKOHHOTO MPEICTABUTEIISI B KXKIOM YTOJIOBHOM IIPO-
U3BOACTBE 110 IMPUMCHEHHIO l'lpI/IHy)II/lTeJ'lele MEp MEIAWLHH-
ckoro xapaxrepa. [TosTomy cuntaeM HEOOXOOMMBIM YTOYHHUTH
nojoxkenus: 4. 1 cr. 44 YIIK VYkpaunsl. BBenenue takux 3a-
KOHOAATCIIbHBIX I/I3MCH€HHﬁ 6y}16T CBHUJCTCIIBCTBOBATHL O TOM,
YTO y4acTHe 3aKOHHOTO IPEACTaBUTEINsT OyJeT oOecreyeHo B
KaXXJ10M YT'OJIOBHOM ITPOM3BOJCTBE IO NMPUMEHEHHUIO l'lpl/IHy)II/I—
TEJIBHBIX MEpP MEAMIMHCKOrO Xapakrepa U, COOTBETCTBEHHO,
KaXX10MY IICUXUYECKU 6OHI>HOMy JiMy, B OTHOLIEHUWH KOTOPO-
I'0 OCYIIECTBIICTCA NOCYIeOHOE pacCiieloBaHue UK cynebHoe
pa3bupaTenbCTBO. YKa3aHHOE MPEIoXKeHHe 00yCIIOBICHO MO-
BBIILICHHBIM BHUMAHHEM K OXpaHE€ IIpaB, CBOGO)I N 3aKOHHBIX
UHTEPECOB JINL, KOTOPBIC 110 ONPEACIICHHBIM IIPUIYXHAM HE MO-
I'yT CaMOCTOSITENIFHO B MOJHOM Mepe pealn3oBaTh CBOM MpaBa,
a, CJIeI0BATEIIbHO, U 3ALUTHTH UX.

Peanuzayus ncuxuuecku 601bHbIM JUYOM NPABA HA 00X4CANO-
8aHue 8 y20108HOM NPOU3BOOCHIEE.

Peanu3zanus npaBa Ha 00a0OBaHUE UMECT IIETbIO 0Oecmeue-
HHUEC UCIPABJICHKSA BbILICCTOAUM Cy)lOM OL]_[I/IGOK nu Hapyl.].leHI/Iﬁ
3aKOHa, JIOHyU_[eHHbIX IIpu IPOU3BOACTBE 110 ;[eny HHKECTOs-
UM CyZIOM, o0ecIiedeHue MpaB U OXPaHsIEeMbIX 3aKOHOM HHTeE-
PECOB y4YaCTHUKOB Cy[eOHOTrO Ipolecca, yTBep)KICHHE 3aKOH-
HOCTH M CIPaBEIJIMBOCTH cynonpousBoacTsa. ObecrneueHue
IpaBa Ha al‘leﬂﬂflLII/IOHHblﬁ NEPECMOTP JCj1a U B OIIPEACIICHHBIX
3aKOHOM CITy4asix — Ha KacCallMOHHOE 00yKaJoBaHUEe CyAeOHOro
peUICHUSA ABJICTCA OOHUM U3 OCHOBHBLIX ITPUHIIHUIIOB Cylel'lpO—
u3BozcTBa (1. 8 4. 1 ct. 129 Koncturymu Ykpaussi).

Bonpocam obecrnieuenus npaBa Ha 00XajoBaHUE CyIEOHBIX
peLIeHNH yAeIeHO 3HAYUTEeIbHOE BHUMAaHUE B MEX/TyHapOAHBIX
aktax. B gactHoctH, B cT. 2 [IpoTokona Ne 7 k KonBeHuuu o
3alIMTe MpaB YeJIOBeKa U OCHOBHBIX CBOOOJ 3aKpEIICHO, YTO
Ka)K)lbIﬁ, KOro CyJ1 npusHall BAHOBHBIM B COBEPLICHUN yFOJ'lOB—
HOIo l'lpaBOHapyLL[eHI/lﬂ, UMEECT MPaBO Ha NEPECMOTP BBILLIECCTO-
e cyaeOHOW WHCTaHLMEH TPU3HAHUS €r0 BUHOBHBIM WIIM
BBIHECEHHOTrO eMy Ipurosopa [8]. Kpome Toro, B pesosntonuu
I'enepasnbhoit Accamben OOH ot 17.12.1991 r. «3amumra v
C NICUXUYCCKHMH 33.60HCBaHI/IﬂMI/I H yJ'Iy'-{L]_[eHI/Iﬂ IcuxuaTpuyec-
CKOﬁ noMomu» Cp€aru OCHOBHBIX IIpaB NCHUXHUYCCKHU 60.]'[]>H]>IX
JIML IPEIYCMOTPEHO TPaBo HA 00XKaJOBaHHE B COOTBETCTBUH
C IIpoLEeypaMu, ONIPEIEICHHBIMUA BHY TPUTOCYIaPCTBEHHBIM 3a-
KoHOJarenbcTBOM (npuHimn 21) [6].

Bonpoc o Bo3MoxHOCTH 00XKaIoOBaHUS CyAeOHBIX pELICHUi
O HNPUMEHCHHUU NPUHYAUTCIBbHBIX MEP MEIULHMHCKOIO Xapak-
T€pa MCUXUYECCKU 6OJ'll>Hl>lM JIMIOOM 10 HEAAaBHETO BPEMCHHU B
HAI[OHAJILHOM 3aKOHOJIATeNIbCTBE OBbLI PErIaMEHTUPOBAH HE
JOJDKHBIM 00pa3oM. [TockoiibKy 3akoHOM He OBbUIO MPEIoCTaB-
JICHO TIPaBO ISl TAKKX JIML[ CAMOCTOSTEIIBHO IOJaTh 3asBICHUE
00 M3MEHEHUH WIM NPEKpaIleHUH IPUMEHEHUS CYIOM IIPUHY-
JUTEIIBHBIX Mep MEIUIUHCKOro Xapakrepa. [1o aTiuM Bompocam
ECIIY B pewtennu «lopiikos nmpotuB Ykpauss» ot 8.11.2005 .
OTMETHJI, YTO JOCTYII JIMLA K CyAbe HE JOJDKeH 3aBHCETh OT
J00poi BOJIM aJAMUHMUCTPALMU YUPEKICHUS, T€ COAEPKHUTCA
JIMLO, @ TAK)Ke HCIIOJIb30BaThCs 110 YCMOTPEHUIO PYKOBOJCTBA
MequuuHCKoro yupexaenus [11]. Urak, B yka3aHHOM pelie-
Huu ECIIY nomguepkHys1, 4TO KIIIOUEBOM TapaHTHEH BBIIOJIHE-
Hust KOHBEHIIMM O 3aluTe MpaB 4eIoBeKka U OCHOBHBIX CBOOOJ
SBJIAETCA TO, YTO JIMLO, KOTOPOEC l'lpl/IHy)lI/lTeJ'll)HO COLCPIKUTCA
B IICUXUATPUYECCKOM y'-lpenc)lemdu, JOJDKHO HMMETHh IIpaBO Ha
CyIeOHBIH MEepecMOTpP COOTBETCTBYIOIEro perieHus. Jloctyn
IICUXUYECKH OOJILHOTO YeNIOBEeKa B CY/| HE JOJDKECH 3aBHCETh OT
paspClICHus aAIMUHUCTPALUU TICUXUATPUIECKOTO y'—lpe)l(}leﬂldfl.
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Cne)lyeT OTMETUTH, YTO OCHOBBLIBAACH Ha HNPCATIOKECHUAX
y‘leHle U IMPAKTUKOB, a TAKXKE y‘lHTbIBaS[ KpI/ITI/IKy MEXAYyHa-
poaHbIx HHCTUTYTOB 14.11.2017 I. myTem npuHsATus 3aKoHa
VYkpaunel «O BHECEHHH HM3MEHEHHH B HEKOTOpbIE 3aKOHO-
JATCJIbHBIC AKThI praI/IHbI OTHOCHUTECIIBHO MPEAOCTaBICHUA
MCUXUATPUYECKON TOMOUIN» ObUIM OCYLIECTBJICHBI HEKOTO-
PbIC 3aKOHOAATEJIBHBIC HW3MCHCHHUSA B perJ'[I/IpOBaHI/II/I JaH-
Horo Bornpoca. CerojHs cornacHo TpeboBanusM 4. 3 cT. 514
neiictByromero YIIK VYkpaunsl paccmoTpeHue Bompoca o0
M3MEHEHUH WU TPEKPAILEHUH NPUMEHEHHUS CYAOM IIpu-
Hy)lI/ITeJ'IbH])IX MEPp MECAMLIUHCKOTO XapaKTepa MOXKET TaKKE
OCyLL[eCTBJ'IﬂTbCﬂ o Hl/ICbMeHHOMy 3as4BJICHUIO JIMIA, K KOTO-
pOMy IIPUMECHSAIOTCA l'lpI/IHleI/ITe.]'leble MEPBI MEAUITUHCKOI'O
xapakrepa. [IoHATHO, YTO 3aKOHOAATENb CeIal IO3UTUBHbIE
mary Ha nytn npubmwkenus YITIK Vkpaunbel k MexayHa-
POAHBIM MPAaBOBBIM CTaHIApTaM B cdepe 3aIUThl ICHXHYe-
CKH 6OJ'll>HbIX JIAII. O)lHaKO CyuTacM, 4TO TaKUC M3MCHCHUS
HE B JIOCTaTOYHON Mepe CIOCOOCTBYIOT pealM3aliy MpaBa
Ha oO)kaJoBaHUE INCUXUYECKH O0iabHBIM jiuuoM. ITockois-
Ky YKa3aHHBbIE HOBOBBEIECHHUs IMPELYyCMOTPEIN: BO-TIEPBBIX,
BO3MOXHOCTDH IIOJa4M 3as4BJICHUS TOJIBKO 06 HN3MCHCHHH HIIU
IpEKpaleHUH IPUMEHEHUS CYIOM IIPUHYAUTEIBHBIX MEP Me-
JUIIMHCKOTO XapakTepa, a He 0 caMoM (akTe UX MPUMEHEHHS,
U, BO-BTOPBIX, PACCMOTPEHHUE JaHHOTO BOIIPOCA OCYIIECTBIIS-
eTcs Cy[oM, B Ipefesiax TepPUTOPHAIBbHON IOPUCAUKIINY KO-
TOPOro MPUMEHSETCS Ta Mepa WIHM IIPOUCXOIUT JICUCHHE, a
HE BBILIECTOSLIHUM CYLOM.

CrneoBarenbHO, IPU CUCTEMHOM aHAJIM3E TOJIOKEHUH JIeH-
crytomero YIIK VkpauHbl npuxoauMm K BbIBOLY O HEBO3-
MOXHOCTH TICUXHUYCCKHU 60.]'[]>HI>IM JIMIIOM  CaMOCTOATCIIBHO
peanu30BbIBaTh NPABO Ha OOXKAJIOBAaHUE CyAEOHOTO PELICHUS
B BBIIIECTOSAIIYIO CyAeOHyI0 MHCTaHLM0. Benp, comtacHo 1. 5
4. 1 ct. 393 VIIK VYkpauHb! IIpaBOM aneuIALHOHHOIO 00Xajo-
BaHMsI HAACJICHBI SaKOHHbIﬁ NpeACTAaBUTE]Ib U 3AlLIUTHUK JIMIIA,
B OTHOLICHWU KOTOPOI'0 pe€uiajicsa BOIPOC O NPUMEHCHUU IPU-
Hyle/ITe.]'l])HbIX MEP MCAWIMUHCKOTO XapakKTe€pa W JIMIICHO CaMO
JIMOO, B OTHOLICHUH KOTOPOI'O NPUMEHEHBI 3TH MEPLI. AHaHO—
I'MYHBIE MIOJIOKEHUS MIPELYCMOTPEHBI B Ciydae IOfayy Kacca-
UOHHOM kanoOsl (1. 5 4. 1 ct. 425 VIIK Ykpaunsr). [Iponucas
9TH MOJIOXKEHUS, 3aKOHO/ATeIb (PAKTUYECKH OTCTPAHUII JIMIO, B
OTHOLICHUHN KOTOPOIO NMPUMEHCHBI IPUHYAUTEJIbHBIE MEPBI MC-
JUIIMHCKOTO XapakTepa U3 Yuclia JIML, UMEIOLIMX IpaBo o0xa-
JIOBATh CyJICOHBIC PEILICHHUSI.

C y4eToM H3JI0KEHHOI'O CUHUTAEM, YTO ITOT IPoOes I0DKCH
61Tk ycrpaneH. B VIIK Ykpaunsl He00X0AMMO HPeyCMOTPETh
IPaBo JIMILA, B OTHOIIEHUH KOTOPOIO pelIajcs BONPOC O Mpu-
MCHCHHUU l'lpl/lHy)lI/lTe.]'lebIX MEP MCIAMIUMHCKOTO Xapakrepa,
Ha aleJUIILMOHHOE M KacCalllOHHOE O00XaJOBaHUE DPELICHUH
cyna. [Toaromy nmpeanaraem 1. 5 4. 1 ct. 393, a Taxke 1. 5 4. 1
ct. 425 VIIK YKpauHbl U3JI0KUTh B TAKOW pEeIaKuu: «5) JIHILIO,
B OTHOLICHWU KOTOPOI'0 pe€uiajicsa BOIPOC O NPUMEHCHUU NPU-
Hyle/ITe.]'l])HbIX MEP MCAUIMHCKOTO XapakTepa, €ro 3allluTHUK U
3aKOHHbIﬁ NpEeACTaBUTEIIb).

Beisosbl. MccnenoBanue oobeMa mpaB MCUXUUECKU OOJBHOTO
YeJI0BeKa B YTOJIOBHOM IIPOM3BOJACTBE MO3BOJISCT CIEJaTh BbI-
BOJI, YTO yKa3aHHOE JIMLIO 00JIaaeT TAKMMH Ke IIPaBaMu, KaK 1
0/103peBacMblii, 00BUHsIEMbIH. ONPEaCTUTh Ha 3aKOHOIATEITh-
HOM YPOBHE KOHKPETHBIH I1epeueHb MIPaB yKa3aHHOTO y4acTHU-
Ka YTOJIOBHOTO IIPOU3BOJCTBA HE MPEACTABIIACTCS BO3MOKHBIM.
O0beM 1paB TaKoro JIMLA ONPEIeISIeTCS XapaKTepoM pPacCTpOii-
CTBa HCHXHHGCKOﬁ JACATCIIBHOCTH JIMILIA HJIM IICUXHYCCKOIo 3a-
0oJIeBaHMsI C YUETOM OOCTOSITENECTB KOHKPETHOTO YrOJIOBHOIO
npousBoicTBa. Eciim BBUIY paccTpoiicTBa ICUXHYECKOU nes-
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TEJIBHOCTH MIIH IICUXUYECKOTO 3a00JIEBAHKS YEJTOBEK HE MOXKET
CaMOCTOSITEIbHO PEaIn30BaTh CBOM KOHCTUTYLMOHHBIE U MPO-
LieccyajbHbIe IPaBa, TO OH OCYLIECTBIISIET UX B YTOJIOBHOM IIPO-
W3BOJICTBE UePe3 3aKOHHOTO TPEACTABUTEIS U 3AIIUTHUKA.

CeroziHsi CyliecTByeT mpoliieMa 3aKOHOIATEeIbHOTO 3aKpe-
IUICHUS MPOLIECCYaJIbHOTO CTaTyca 3aKOHHOTO INPECTaBUTEIL
B YTOJIOBHOM ITPOU3BOJICTBE 110 MPUMEHEHUIO IPUHYAUTEIbHBIX
Mep MEeIUIMHCKOro xapakrepa. [loatomy cunrtaem, uro B YIIK
YKpauHbl HEOOXOIMMO OIPEACIUTh MpaBa U OOSI3aHHOCTH 3a-
KOHHOT'O IIPEACTaBUTEINS KaK OJHOIO U3 OCHOBHBIX CyOBEKTOB,
MPEJCTABIISIONUIET0 UHTEPECHI IICUXUYECKH OOJILHOTO YeJIOBEeKa
B YTOJIOBHOM ITPOU3BOJICTBE.

Heo0xonumMocTh NpUMEHEHHsI B XOJ€ YTOJIOBHOIO IIPO-
u3BojctBa npaktuku ECITY, u B yacTHOCTH €ro BBIBOJIOB,
colepJKaluxcsi B pelleHuun mno jeny «lopmkoB mnporus
VKpauHbI», CBUACTEIBCTBYET O MOTPEOHOCTH MepecMoTpa
HaIlMOHAJIBHBIX 3aKOHOJATEJIbHBIX MOJIOKEHUH O BO3MOXKHO-
CTH aneJUISIIMOHHOTO M KacCAllMOHHOTO 00KaJOBaHMS IICH-
XUYECKH OOJIbHBIM JIMLIIOM NPUMEHEHHS MNPUHYAUTEIbHBIX
Mep MEIMIMHCKOro Xapakrtepa. Ha ocHoBaHMM HCCien0Ba-
HUS IOPEUIOKEHO BHECTU M3MeHeHus B neiictByromuil YIIK
YKpauHbl U IPEIOCTABUTH MPABO HA 00KATOBaHUE CYNEOHBIX
peLIeHUH ICUXUYECKU OOJIbHBIM JIUIAM.
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SUMMARY

PROBLEMS OF ENSURING AND IMPLEMENTING
THE RIGHTS OF MENTALLY DISTURBED PEOPLE
WITHIN CRIMINAL PROCEEDINGS OF UKRAINE

Yukhno A., 'Hlobenko H., 'Fomina T., 2Denysova A., 2Rudoi K.

!Kharkiv National University of Internal Affairs; *Odessa State
University of Internal Affairs, Ukrane

The objective of this article is to determine the scope of the
rights of mentally disturbed people while carrying out criminal
proceedings.

To achieve this objective, the authors have formulated the
methodological complex, which included both general scien-
tific methods and special methods of cognition. The scope of the
rights of a mentally disturbed person in criminal proceedings
has been determined with the help of the method of legal analy-
sis. The statistical method was used to study the dynamics in
the processes related to the investigation and submission to the
court of criminal proceedings with a petition for the application
of compulsory medical measures. The comparative and legal
method made it possible to compare the norms of national legis-
lation with the cases of the European Court of Human Rights on
the possibility of appeal and cassation appeal of the application
of compulsory medical measures.

© GMN

The conducted study led to the conclusion that mentally dis-
turbed people are a special category of participants in criminal
proceedings in Ukraine. These persons have the same rights as
a suspect, accused and, in certain cases defined by the law ex-
ercise them through a legal representative, a defense attorney.
Since the status of a legal representative is not legally defined
in national legislation, the authors have offered to establish the
rights and obligations of a legal representative as the main sub-
ject representing the rights and interests of a mentally disturbed
person in the Criminal Procedural Code of Ukraine.

The need to apply the practice of the European Court of Hu-
man Rights in Ukraine during criminal proceedings demon-
strates the advisability of revising national legal provisions on
the possibility of appealing and cassational appealing of com-
pulsory medical measures by mentally disturbed people.

Keywords: mentally disturbed people, compulsory medical
measures, criminal proceedings, human rights, defense attorney,
legal representative, appeal hearing, cassation appeal, cases of
the European Court of Human Rights.

PE3IOME

ITPOBJIEMbBI OBECIIEYEHUS U PEAJIN3ALIUU [TPAB
IICUXUYECKHW BOJIBHBIX JIMI B YI'OJIOBHOM
IMPOU3BOACTBE YKPAUHBI

"FOxno A.A., 'Tno6enxo I'U., '®omuna T.I",
2JlenucoBa A.B., ’Pynoii E.H.

I XapbKko6CKull HAYUOHANLHBLIL YHUBEDCUMEM GHYMPEHHUX O,
200ecckuil 20cy0apcmeentbvlil YHUGePCUMem 6HYmMpeHHux 0er,
Vrpauna

Lenbio vccaenoBanus SBUJIOCH OINpenesieHne odbeMa mpan
ICUXUYECKH OOJBHBIX JIUL NPH OCYUIECTBIECHUU YTOJIOBHOIO
CYZIOIIPOM3BOACTBA.

MeTo010rHYeCKUi KOMIUIEKC BKIJIIOYA KaK OOLIeHAyJHBIE,
TakK U CIICHUAJIBHBIC METOAbI ITO3HAHMUA. C IIOMOIIIBKO METOoaa
IOPUAMYCCKOTO aHAIM3a OIMpPEACICH 00beM MpPaB MCUXUYCCKH
0OJILHOTO YeJIoBEKa B YrOJIOBHOM IMpou3BojcTBe. Cratucruye-
CKHU METOJ MCIOJB30BaJICA IS MCCIENOBaHUS JUHAMHUKH B
npolieccax, CBsI3aHHBIX C pacclieIOBAHUEM W HAIpaBJICHUEM B
CYIl YTOJIOBHBIX IIPOM3BOJACTB C XOAATalCTBOM O NPUMEHEHUU
IPUHYIUTENIBHBIX MEP MEIULMHCKOTO Xapakrepa. CpaBHUTEIb-
HO-HpaBOBOﬁ METOJ IO3BOJIMJI COINOCTAaBUThL HOPMBI HalUMO-
HaJIbHOTO 3aKOHOZAATENbCTBA C MpakTHKoi EBpomneiickoro cyna
10 MIpaBaM YeJIOBEKa O BO3MOJKHOCTH aneJUISIIIMOHHOTO M Kac-
CallMOHHOTO 00KATIOBAaHMsI IPUMEHEHHUS TIPHUHYIUTEILHBIX MEp
MEJIMIIUHCKOTO Xapakrepa.

[IpoBeneHHoe HCCIEIOBAHUE TIO3BOJISIET 3aKIIOUUTh, YTO
MICUXWYECCKH OOJbHBIC JIMIA SIBISIFOTCSA 0CO00M KaTeropueii
YYaCTHHKOB YTOJIOBHOTO NPOM3BOJICTBA B YKpauHe, 0071a1aloT
TaKMMHM K€ MPaBaMH, YTO M TOAO03pPEBACMbIH, OOBUHIEMbIN U,
B OIPEAECICHHBIX 3aKOHOM CIydYasX, OCYLIECTBISIET MX uepes
3aKOHHOTO TIPEACTAaBUTEINS, 3allUTHUKA. [[0CKOJIBKY B HaIMO-
HaJIbHOM 3aKOHOJATENIbCTBE CTATYC 3aKOHHOT'O IIPEACTaBUTEINA
HOPMAaTUBHO HE OIpEJENIeH, IPEAI0KEHO 3aKPENUTh B YTrOIOB-
HO-TIPOLIeCCyaIbHOM KOZEKCe YKpauHbI IpaBa U 00S3aHHOCTH
3aKOHHOTO IPEJICTaBUTEIISI KAK OCHOBHOTO CYOBEKTa, ITPe/ICTaB-
JISTFOIIIETO TIPaBa U MHTEPECHI IICUXUYECKU OOJIBHOTO YEIOBEKA.

Heo6xonuMocTh NMpUMEHEHUsI B XOAE YTOJOBHOIO IIPOU3-
BOZICTBa IpakTHkK EBporeiickoro cyna mo mpaBam 4ejoBeKka B
VYKpauHe IUKTYeT 1eJeco00pa3HOCTh epecMOTpa HalluOHAIb-
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HBIX 3aKOHOAATCIIbHBIX MTOJIOKEHHUI O BO3MOYKHOCTH aneJuIsnu-
OHHOI'0O M KaCCallMOHHOI'O 00KaTOBaHUS TICUXUYECKH OOJIbHBI-
MU JIMIIaMU [IPUHYAUTCIBHBIX MEP MEAUIIMHCKOTO XapaKTepa.
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TOBACCO SMOKING AMONG TEENAGE GIRLS AS A MEDICAL PROBLEM IN MODERN UKRAINE

Belyaev S., Belyaeva 1., Nazarenko L., Gorbach T., Fedota A.

Kharkiv Medical Academy of Postgraduate Education, Department of Genetics, Obstetrics, Gynecology and Fetal Medicine;
Kharkiv National Medical University, Department of Biochemistry, Kharkiv National University. V.N. Karazina,
Department of Obstetrics and Gynecology, Ukraine

The medico-social significance of any phenomenon or patho-
logical condition is determined, primarily by the prevalence in
population groups and its influence on the main indicators, on
which the parameters of mortality, health, quality of life depend
on. There is a well-known negative influence of tobacco smok-
ing, including passive (inhalation of tobacco smoke) on human
reproductive health: oogenesis, spermatogenesis, ability to con-
ception and pregnancy.

The beginning of the 21st century is characterized by the
spread of the habit of smoking among the youth of Ukraine,
while in the developed countries of Western Europe and North
America the prestige of a healthy lifestyle is strengthened. Of
particular note is the spread of this pernicious among adoles-
cents. According to the European Regional Bureau of the World
Health Organization, 57.2% of young Ukrainians aged 13 to
15 years are exposed to tobacco combustion products in public
places and 22.2% due to the tobacco use of relatives living with
them [2]. It is well-known that toxic products are formed during
the process of smoking and not only in the smoker’s body, but
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also in the environment, can have a negative effect on the men
and women’s reproductive system. It has been proved that the
effect of tobacco combustion products on a placenta and fetus is
associated with a risk not only in the gestation period, but also
in cases where the expectant mother stopped smoking before
pregnancy [1,11,12]. Based on this, the problem of smoking of
future mothers, - adolescent girls, attracts special attention of
researchers and the medical community.

The motivation of such behavior is created by the environ-
ment, therefore, in order to successfully combat smoking, it is
necessary to understand the medical and social characteristics of
this environment. Traditionally, for this purpose, sociological re-
search based on questionnaires is used [5,6]. However, it should
be recognized that the effectiveness of this method is very con-
ditional, since the expected result is insincerity, withholding
objective information in questionnaires, even by adult women.

Objective of the work - on the basis of objective tests, to clar-
ify the true prevalence and medico-social aspects of smoking
adolescent girls in the regional center of the east of Ukraine.
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Material and methods. An anonymous survey of 60 students
of 10-11 grades of secondary schools of the city of Kharkov at
the age of 14-16 years, selected by the method of continuous
sampling. The questionnaire included 49 self-assessment ques-
tions spread out in 6 blocks: “About my family and myself”,
“My health and I, “Alcohol and I”, “My attitude to smoking”,
“And finally, a little about school life “. Each questionnaire
contained a special code allowing to compare its data with the
results of an objective study of nicotine markers in biological
liquids.

For objectivizing contact with tobacco combustion products,
a questionnaire was supplemented by a quantitative determina-
tion of the concentration of thiocyanide ions (syn. Thiocyanate,
thiocyanides, rodanides) in the urine of respondents. Thiocya-
nides are products of hydrocyanic acid (HCN), contained in
tobacco smoke, that is, rhodanides of biological fluids (urine,
saliva, blood) are products of cyanide neutralization. It has been
established that a large number of rhodanides is prodused in the
smokers body, since the activation of the trigger enzyme rhodan-
ase is an adaptive response. Taking into account that rhodanides
are stable metabolites with a half-life of about 2 weeks, their
intensity in biological fluids can determine the intensity of both
active and passive smoking [8,10].

The author’s modified method of determining thiocyanide
ions in urine has been used [4]. Rodanide content was deter-
mined using a calibration chart based on an analysis of standard
solutions of potassium thiocyanide. Urinary thiocyanate content
up to 3 mg / | was considered background (negative), 3-4 mg /
1 was borderline, and more than 4mg / | was a positive result,
figures over 7 ml / 1 were considered as characteristics of a sig-
nificant concentration of tobacco combustion products which
“inveterate” smokers usually have.

Statistical analysis to estimate the frequencies of the analyzed
parameters was performed using the Fisher angular transform.

Results and their discussion. Determining the concentration
of thiocyanide ions in the urine of the surveyed showed that 21
people out of 60 (35%) have direct contact with the combustion
products of tobacco: 18 surveyed have the level of thiocyanatu-
ria in the range of 4.13-6.03 mg / 1, and three girls have got the
figures that reached 8.05-9.01 mg / 1, which indicates a clear
abuse of smoking. It is noteworthy that all three deny the fact of
their own smoking and smoking of relatives living with them in
their questionnaires. 12 of the remaining 18 confirmed the pres-
ence of a harmful habit during the survey, another 4 indicated
that they live in families with intensively smoking parents (fa-
ther), the rest deny both their own smoking and smoking of their
parents. Thus, making allowance for the possible passive con-
sumption of tobacco combustion products by four respondents
who live in families with smoking parents, it can be concluded
that 17 out of 60 (28.3%) adolescent girls are active smokers,
and 12 out of 17 (71%) give true information about their habits
in the questionnaires.

All girls (21 people) with a concentration of thiocyanide ions
in the urine of more than 4 mg/l made up the group “T” (“tobac-
co0”, i.e. the inhaled products of tobacco combustion). 30 people
have the level of thiocyanaturia within 0.68-2.89 mg/l, which
indicates the absence of contact with tobacco smoke, at least
for the last 10 days (group “K” - control). Nevertheless, three
respondents indicated in the questionnaires that they had been
regular smokers for 1-3 years.

The remaining 9 surveyed had a “borderline” concentration
of thiocyanide ions in the urine within 3.05-3.47 mg/l, and ac-
cording to the survey results, none of the girls uses any tobacco
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products, which made it possible to classify these patients as
non-smokers (“N”). Thus, 39 people out of 60 (65%) do not
smoke and do not have contact with tobacco smoke neither in
the family nor at school.

Obviously, the data obtained using objective methods of iden-
tifying the combustion products of tobacco in the body, gives
twice the large number of active smoking among adolescent
girls in the mega polis of Ukraine (28.3%) compared with the
results based solely on a survey (14.4%) [6]. According to for-
eign researchers, the proportion of adolescent girls who smoke
is very variable and amounts to 14.3% in Germany, 17.5% in the
Russian Federation, 29% in Canada [7,9,13].

The factors influencing the formation of a model of behavior
of adolescent girls were analyzed, including: living conditions,
composition and level of the family status, parents’ occupation,
degree of trust in the family relations, and the presence of un-
controlled “pocket money”. It turned out that high and very high
incomes in the family are a risk factor for bad habits among girls
living in such families. So, without exception, the girls of the
“T” group live in private houses or isolated apartments, 43% of
the interviewed assesses their family’s well-being as “high” and
“very high”, 29% does not walk and do not use city transport,
but are delivered to school or home only by cars. It is not surpris-
ing that 57% of respondents in this group have a lot and quite
a lot of “pocket money” (“I buy, everything I want, including
jewellery, things, expensive gadgets” or “if there is not enough
money for expensive things at once, you can still save quickly
enough if you want “). At the same time, the same number of
respondents (57%) noted a high level of confidentiality in their
family relations, in particular, with their parents.

In the group of non-smokers, the analyzed indicators have sig-
nificant and reliable differences: 38% of respondents live with
their families in a dormitory, a communal or rented apartment
(p<0.001 compared with group “T”), their family’s well-being
is estimated as “high” or “very high” 23% of respondents, and
only 8% (p <0.05 compared with group “T”) use their parent’s
car. Only 31 respondents have “a lot” or “quite a lot” of “pocket”
money (p <0.05 compared with group “T”), while only 38 point
out a high level of confidence in relations with their parents.

This suggests that the high welfare of the family entails a large
amount of uncontrolled pocket money for a child, and is also an
essential prerequisite for the development of his bad habits. On the
contrary, in families with low and medium incomes, against the
background of tight financial control including “pocket” money, the
appearance of bad habits among teenage girls is less likely.

We have not found significant differences in the composition
of the family and the type of activity of the girls’ parents of both
compared groups, as well as the reliable relationship between
smoking and drinking alcohol by their parents and their addic-
tion to their bad habits . So, in the group “T” parents smoke and
consume beverages (at least once in 2 weeks) in 19 and 29%
of families, respectively, and in group “K” - in 13 and 54%.
Nevertheless, the availability and lack of control of adolescents’
money not only justifies smoking, but also drinking alcohol:
43% of girls-smokers vs. 15% of non-smokers (p<0.05) sys-
tematically use alcohol (as a rule, wine, carbonated alcoholic
beverages, cocktails, less often - brandy). It is noteworthy that
in the overwhelming majority of cases, parents are aware that
their child is drinking alcohol, but are not able to take effective
countermeasures. As for smoking, the maximum that should be
expected from parents in the event of the discovery of this bad
habit of their daughter, in the opinion of the latter, is “explana-
tory conversation”.
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According to the survey, the state of health is not significantly
different between groups: 29% of smokers and 38% of non-
smokers suffer from chronic diseases. This fact is quite logical
to explain the small experience of the use of tobacco products by
girls-smokers, and consequently, the lack of time for the devel-
opment of diseases which are connected with this habit. Perhaps
a lower health index among girls of the “S” group plays a deter-
rent role in the desire to become active smokers.

Analyzing the smoking of adolescent girls as a phenomenon,
it was found that 100% of smokers consume both filter cigarettes
and hookah. It is obvious that the harmfulness of the latter is
clearly underestimated by young people, who consider hookah
as a “safe alternative” to classical smoking. Half of the respon-
dents prefers “light” and “lightweight” filter cigarettes, the rest
prefers “standard” tobacco products, smoking on the average of
10-20 cigarettes per week. Answering the question “Why do you
smoke?”, 3/4 of girls consider smoking as a means of relieving
stress, and the same amount of girls gets pleasure from this pro-
cess. All, without exception, smokers are given an example by
friends and acquaintances, which greatly increases the degree
of their relatives’ influence. A huge role in the development of
smoking habit is played by the presence of uncontrolled “pock-
et” money: all, without exception, girls-smokers buy cigarettes
on their own, for “their own” means, although 25% of them do
not refuse to smoke if someone treats them with a cigarette. The
close proximity of retail outlets selling tobacco products to mi-
nors to a school, combined with the lack of control by teachers
during a break, according to the girls, also plays a provocative
role in the development of addiction.

All, without exception, smokers are aware of the dangers of
smoking for their health, but have not thought about the nega-
tive impact of tobacco combustion products on the fetus, even in
case of abandoning the bad habit before pregnancy. It is ironic
that the overwhelming majority of girls-smokers (75%) does not
see any positive aspects of smoking.

Despite of the fact that this study is devoted to the problem
of smoking of future mothers, adolescent girls, in our opinion,
answers to the questions of the block “And finally, a little about
school life.” are interesting and deserve attention.

None of the girls surveyed supports wearing school uniform.
However, 75% believes that certain restrictions in clothing
should still be and only 1/4 of the respondents are sure that there
should be no restrictions in clothing. 35% of respondents are
confident that mobile phones significantly harm learning and
see the need to take them out, at least during the lessons. The
conditions and work of the school canteen deserves a special
attention: 85% of the respondents do not have the opportunity
to eat food properly only due to the delays at the lessons after
the start of the break, but also due to poor organization of the
canteen staff, lack of order, small assortment, lack of hot dishes
and extremely poor quality of them.

Conclusions. Tobacco smoking of 14-16-year-old school-
girls, residents of the regional center of Ukraine, is a very com-
mon phenomenon: 35% systematically has direct contact with
tobacco smoke, 28.3% is active smokers. The overwhelming
majority of smokers (71%) frankly confirms the presence of a
bad habit during questioning, and, some of the girls are prone to
aggravations, i.e. exaggeration of the fact of their own smoking.

The high financial condition of the family and, as a result,
the presence of sufficiently large amounts of “pocket” money
among adolescent girls, combined with the lack of control over
this money against the background of trusting relationships in
the family, can be a real foundation for the emergence and fur-
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ther rooting of the smoking habit. This is facilitated by com-
munication with friends, smokers and the availability of tobacco
products in retail outlets near the school, with complete lack of
control by the schoolgirls’ teachers during the breaks between
classes.

There is a lack of awareness of adolescent girls about the
long-term effects of smoking on the development of the fetus
and the functioning of the placenta complex in the future, even
if you do not have direct contact with tobacco smoke during
pregnancy. The delusion that there is no harm for health when
smoking hookah as an alternative to regular smoking is wide-
spread among young people.

There is a great concern about the adolescents’ delusion, al-
legedly, of lesser danger when using the so-called “light” and
“lightened” cigarettes, which, in its turn, is reinforced by the
design of cigarette packs and the advertising of tobacco prod-
ucts. Unfortunately, the use of “light” cigarettes does not reduce
their harmful effects on the future mother’s health: all cigarettes
of different varieties contain one type of tobacco and differ only
in the number of holes in the filter through which air is supplied,
which allows to reduce the concentration of tar and nicotine a
little. The idea of light cigarettes is nothing more than a market-
ing ploy, therefore, according to the WHO Framework Conven-
tion, it is forbidden to use the above inscriptions due to the fact
that they misinform consumers [3].
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SUMMARY

TOBACCO SMOKING AMONG TEENAGE GIRLS AS A
MEDICAL PROBLEM IN MODERN UKRAINE

Belyaev S., Belyaeva 1., Nazarenko L., Gorbach T., Fedota A.

Kharkiv Medical Academy of Postgraduate Education, Depart-
ment of Genetics, Obstetrics, Gynecology and Fetal Medicine;
Kharkiv National Medical University, Department of Biochem-
istry; Kharkiv National University. V.N. Karazina,

Department of Obstetrics and Gynecology, Ukraine

Purpose of the study - based on objective tests, to clarify the true
prevalence and medical and social aspects of tobacco smoking of
adolescent girls in the regional center of the east of Ukraine.

Anonymous survey of 60 students of 10-11 grades of a sec-
ondary school of Kharkov at the age of 14-16 years was con-
ducted. To objectivize the contact with the combustion products
of tobacco, the survey was supplemented with a quantitative de-
termination of the concentration of thiocyanide ions in the urine
of the respondents. The content of the latter in the urine to 3 mg/1
was considered as background (negative), 3-4 mg/l as border-
line, and more than 4 mg/1 as a positive result.

Determining the concentration of thiocyanide ions in the urine
of the surveyed showed that 21 people out of 60 (35%) have
direct contact with the combustion products of tobacco (thiocya-
naturia within 4.13-9.01 mg/1); 17 out of 60 (28.3%) adolescent
girls are active smokers, and 12 out of 17 give true information
about their habit in questionnaires. The control group consist-
ed of 39 people with a thiocyanaturia level of 0.68-3.47 mg/l,
which indicates the absence of contact with tobacco smoke.

Among the factors that influence the formation of the behav-
ior of adolescent girls, the highest importance is the high welfare
of the family, which entails the presence of a large amount of un-
controlled “pocket” money from a child, which is legalized not
only by tobacco smoking, but also by the use of alcoholic bev-
erages: smokers vs. 15% non-smokers (p<0.05) systematically
use alcohol. All, without exception, smokers are exemplified by
friends and acquaintances, which greatly exceeds the degree of
influence of relatives. A provocative role is also played by the
proximity of retail outlets selling small tobacco products to the
school, combined with the lack of the teacher’s control.

35% of school girls between the ages of 14 and 16 years
systematically have direct contact with tobacco smoke, 28.3%

© GMN

are active smokers. The presence of sufficiently large amounts
of uncontrolled «pocket» money can be the foundation for the
emergence and further reproach of the smoking habit. This is fa-
cilitated by communication with friends, smokers and the avail-
ability of tobacco products in retail outlets near the school.

Keywords: Tobacco smoking, thiocyanate, adolescent girls.
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TABAKOKYPEHHE JEBOUYEK-IIOAPOCTKOB KAK
MEJUKO-COIIMAJIBHASI MTPOBJEMA COBPEMEH-
HOM YKPAUHBI

BeasieB C. I, beasiesa U.C., Hazapenxo JLI., I'opoau T.B.,
®enora A.M.

Xapvkosckas MeOuyuHcKas akaoemust NnocieounioMHo20 00-
pasosanusi, Kageopa eeHemuru, aKyulepcmed, SUHeKoNo2UU U
MeOuyuHsl n100a,; XapoKoSCKUll HAYUOHALbHbIL MEOUYUHCKULL
VHusepcumem, xageopa ouoxumuu; XapbKoGCKUll HAYUOHAIb-
Houil ynusepcumem um. B.H. Kapasuna, kaghedpa axywepcmea
u eunexonocuu, Yrkpauna

Leap uccnenoBanms - Ha OCHOBAHUH OOBEKTHBHBIX TECTOB,
YTOUYHHUTH UCTUHHYIO PACIIPOCTPAHEHHOCTh M MEINKO-COLHAIIb-
HbBIC aCIeKThl TaOaKOKYpEHHs JIeBOYCK-IIOPOCTKOB B 00JaCT-
HOM IICHTPE BOCTOKA YKpaUHBI.

ITpoBeneno aHoHnMMHOe aHkeTupoBaHue 60 yuenun 10-11
KJ1accoB 00111e00pa30BaTeIbHOM CPEAHEH MIKOJIBI I. XapbhbKOoBa B
Bo3pacte 14—16 ner. [yt 0ObEeKTUBU3ALUH KOHTAKTa C MPOIYK-
TaMH CropaHus Tabaka aHKeTHPOBAaHHE OBbLIO JOMOJHEHO KO-
JIMYECTBEHHBIM OMNpEIeICHHEM KOHIIEHTPALMH THOLHMAaHHU/HBIX
HOHOB B Mo4e ornpoieHHbIX. CoiepkaHue KOTOPBIX B MOYE 10
3 Mmr/a cuntanu GOHOBBIM (OTpULATENbHBIM), 3—4 MI/iI — 110-
IPaHUYHBIM, a 6oJiee 4 MI/J1 — MOJIOKUTEITBHBIM PE3yJIBTAaTOM.

OmnpezeneHne KOHIGHTPALMY THOLIMAHUIHBIX HOHOB B MOYE
oOciieryeMbIx nokasano, uro 21 (35%) u3 60 yueHun umeer
HEMOCPE/ICTBCHHBII KOHTAKT C MPOAYKTAaMU CropaHus Tabaka
(Tnonmanarypus B npenenax 4,13-9,01 mr/n); 17 (28,3%) neBo-
YEK-TTOJPOCTKOB SIBIISIOTCS aKTHBHBIMU KyPHIBIIUIAMH, HPH-
yém 12 (71%) u3 17 npenocTasisioT NpaBIuByI0 HHPOPMALHIO
0 CcBOCH NpHBbIUKE B aHKeTaX. KOHTPOJIbHYIO IpymIly COCTaBU-
mu 39 yuenun ¢ yposaeMm Troumanarypun 0,68-3,47 mr/i, 4ro
CBH/ICTEIILCTBYET 00 OCTYTCTBHU KOHTAKTa C TAOAYHBIM JABIMOM.

Cpenn (akTopoB, OKa3bIBAIOIINX BIMSHHUE HA (OPMHUPOBAHHE
MOJIEJH TTOBE/ICHHS JICBOUCK-TIOJIPOCTKOB, HAUOOJIbIIIee 3HAYCHHUE
MIMEET BBICOKOE OJIaroCOCTOSIHHE CeMbH, BIICKyIee 3a co00i Ha-
JIM4Ke OOJIBILIOTO KOJNUEeCTBA OECKOHTPOIBHBIX «KapMaHHBIX)» Jie-
HEr y JIeTeH, YTO MPOBOLMPYIOT HE TOJIBKO TAOAKOKYPEHHE, HO U
ynoTpeOIeHHE aJIKOTOIBHBIX HAITUTKOB: 43% 1eBOUEK-KYPUIIBLIHL]
npotuB 15% nekypsinwx (p<0,05) cucteMarniecku ynorpeosior
anKorosb. Beem, 6e3 MCKITIOYeHHs, KYPHIIbIIHLAM TIpUMep Tofa-
0T JIpy3bsl U 3HAKOMBIE, YTO 3HAYUTEILHO IPEBBIIACT CTEHCHb
BIIVSIHUSL POJICTBEHHUKOB. [IpOBOLMPYIOIIYIO POJIb UTPaeT TaKKe
OJIM30CTD K IIKOJIC TOPTOBBIX TOYEK, MPOJAIONINX TabauHyI0 Mpo-
JYKLHIO HECOBEPILCHHOJIICTHUM, OTCYTCTBUE KOHTPOJISI CO CTOPO-
HbI IIperoJaBareei.

35% neBouek-1IKOIbHUIL B Bo3pacte 14-16 nieT cuctemaruue-
CKH MMEIOT HEIOCPEICTBEHHbIM KOHTAKT C Ta0auyHbIM JBIMOM,
28,3% ABISAIOTCS aKTUBHBIMU Kypuibliunamu. Hamuuue nocra-
TOYHO OOJIBIIMX CYMM OECKOHTPOJBbHBIX «KapMaHHBIX)» JCHEr
MOJKET CcTaTh (QYHIAMEHTOM JJIsl BOSHUKHOBEHHS U JaJbHEHIIe-

929



r0 YKOPEHEHHsI IPUBBIYKN Ta0AKOKYpEHHUs. DTOMY CIIOCOOCTBY-
€T 00LIEHHE C APY3bSIMHU-KYPUIIBIIUKAMH H JOCTYITHOCTh Tabay-
HOH NMPOIYKIHUU B TOPTOBBIX TOUYKAX HEMONAJIEKY OT LLIKOJIBL.
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DUCTULAR REACTION AT THE EARLY AND LATE STAGES OF BILIARY OBSTRUCTION:
IS THE MECHANISM THE SAME?

'Azmaiparashvili E., 'Bebiashvili L., 'Karumidze N., *Tsomaia K., '? Kordzaia D.

'Iv. Javakhishvili Thilisi State University, Faculty of Medicine, *Al. Natishvili Institute of Morphology, Georgia

Ductular reaction (DR) is the histologic phenomenon ex-
pressed by an increased number of ductular profiles (DPs) on
the liver slices in different pathological conditions. Attention to
the research of the essence of DR is stipulated by its potential
role in regeneration and carcinogenesis [16,25,9,21,23,24,20]
also its easy reproducibility in the rodent models [8,19,22,26].

Three main types of DR are identified: 1. “Typical” (bile duct
proliferation); 2. “Atypical” (ductular metaplasia of hepato-
cytes: trans-differentiation into biliary epithelial cells); 3. “Stem
cells proliferation” (oval cells proliferation) [5] The 1st type of
DR classically develops in biliary obstruction [18], while the
2nd and 3rd types of DR features different liver pathologies
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caused by acute and/or chronic intoxication (acute and chronic
hepatotoxic insults or in cholangiopathies characterized by cho-
lestatic condition [22].

It was established that common bile duct occlusion (CBDO) de-
rived typical DR is based on the proliferation of the existed ductular
epitheliocytes accompanied by the proliferation of biliary ductules
[22,26]. This process in the rodents is developed from 2nd/3rd days
and is sharply expressed on 2nd/3rd weeks after biliary obstruc-
tion. The cells covering the small bile ducts (<15 um) undergo the
marked proliferation from 2nd-3rd days which reaches its peak on
Sth- 6th days after CBDO. This proliferation is accompanied by
prolongation and/or sprouting of bile ducts [1].
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However, we have shown that the increase in number DPs
can be revealed already at 6-24 hours after CBDO, significantly
earlier before the cholangiocytes begin to proliferate. These sud-
denly appeared DPs may be found in portal/periportal areas, in-
tralobularly and even in the areas adjusted to hepatic vein tribu-
taries of different calibers. Thus, the early DR revealed on the
1st-2nd days after CBDO could not be a result of proliferation. It
was proposed that CBDO derived biliary pressure leads to wid-
ening of bile ductules and appearing of “new” (invisible before)
ductular profiles of branches periportal biliary plexus and/or in-
tralobular ductules (cholangiols) and canals of Hering existed
in different areas of liver lobules [17,21,]. We have named this
phenomenon as a “Pre-proliferative” stage of DR [2,12].

As it was previously described, beside of biliary cells, the he-
patocytes also undergo the remarkable proliferation in biliary
obstruction. The peak of Hepatocytes’ mitoses appears on the
41.5" days after CBDO. The majority of proliferating hepato-
cytes is located in the periportal areas [7]. The proliferation of
cholangiocytes and hepatocytes is accompanied by the prolif-
eration of liver progenitor cells, the number of which is also
higher in portal/periportal areas. The proliferating progenitors
differentiate to biliary cells lineage and take part in formation
of new DPs [10].

We have also shown that along with pre- and proliferative
stages of DR, biliary trans-differentiation of hepatocytes is also
developed. This feature first manifested already on 12™ hour of
CBDO and continued on the consequence stages of biliary ob-
struction. The hepatocytes undergo the changing of their cy-
tokeratin profiles, starting to express the immunohistochemical
markers of biliary epitheliocytes. Hepatocytes’ transdifferentia-
tion into biliary cells is accompanied by the significant increase
(more than 30%) of amount of cytokeratins with masses 61,56
kDa and 40 kDa — which correspond the cholangiocyte-specific
cytokeratins — CK19 and CK7 [3].

Thus, all three types of the DR based on cholangiocytes/bile
duct proliferation, hepatocytes and liver progenitor cells prolif-
eration, and ductular metaplasia of hepatocytes can be revealed
in the initial terms of biliary obstruction. Moreover, CBDO-
derived biliary hypertension should be considered as the main
stimulus of all above mentioned “pre-proliferative” (widening
of existed ductules), “proliferative” and “para-proliferative”
(hepatocytes’ biliary trans-differentiation) processes [4,13].

However, it was found that the new DPs continue to develop
and their number is permanently increased in association with
the prolongation of the terms of cholestasis — 4 weeks after
CBDO. Furthermore, the lately appeared DPs reveal the simi-
larity with DPs described on the earlier terms of biliary obstruc-
tion. However, little is known about the three-dimensional archi-
tecture of ductular reactions after BDL [28].

We have previously shown that the biliary pressure after two
weeks of CBDO goes down and on the 4™ week of cholestasis

it is lower than in control. The cause of it is the interruption
canalicular-ductular junction due to biliary thrombi and desqua-
mation of biliary epitheliocytes [14].

Taking into the consideration all above-mentioned, the re-
search question was formulated as follows: If the pressure in
bile ducts (common bile duct — CBD) is decreased, what is the
stimulus for the continued ductular reaction?

Material and methods. 24 Wistar rats were subjected to bili-
ary obstruction. The CBD was ligated by two knots distanced at
0,5 cm from each—other. The distal knot was placed in 1 cm from
common bile duct entrance into the thin intestine (“duodenum”).
The needle movement around the CBD was performed in the
“peritoneal duplication” free from pancreatic tissue (to avoid
the complications as are bleeding and pancreatitis). All surgeries
were conducted under standard ether anesthesia with mask. The
special pump providing the surgical table was absorbing ether
from the mask area avoiding its ether influence on the operator.

The livers of 6 rats were investigated on the 1% week, 6 rats on
the 4" week and 6 - on the 5" week after CBDO. 6 rats subjected
“sham operation” served as a control. 2 of them were investi-
gated on 1% week, 2 - on the 4™ week and 2 - on the 5" week
after “sham intervention”. The methods of Histology, and the
macro-microscopic investigation of biliary corrosion casts were
used (Table 1).

All livers were investigated after the second intervention. For
histological (H&E) investigation the right and left medial lobes
of the livers of 2 sham-operated animals was removed en-bloc
and fixed in Neutral 10% formalin prepared on 7,3 M Phosphate
Buffer. The other lobes of the same livers were washed out by
0,9% saline through the catheter inserted in portal vein towards
the liver and fixed in the vessel by two ligatures. Inferior vena
cava superiorly to the diaphragm was preliminary ligated. The
injected saline outflow was provided through the especially dis-
section performed on right femoral vein. As soon as the color
of the liver became light-pink, the injection of solidifying mass
was performed for the corrosion casting of biliary tree. The
mixture of the liquid and powder components of “Protacryl M”
widely implemented in orthopedic dentistry (LC-PM and PC-
PM) and Peroxide Benzoyl (PB) in ratio (LC-PM [10 ml] + PC-
PM [0,5 g] + PB [10,16]) was used. (This mixture was success-
fully tested in pilot studies on rat liver blood vessels showing
the complete solidification [polymerization] of injected mass in
two hours). The process of solidification was accompanied by
exothermic reaction in range 48-50 °C. The above mentioned
mass was injected in biliary tract through the catheter inserted in
CBD - from distal to proximal direction and fixed by two liga-
tures (Fig. 1A,B). The similar procedures were done for all ani-
mals of CBDO groups. The injection of the mixture for biliary
casting was conducted with pressure 70-75 mmHg measured by
the modified Catheter Inflation Balloon Device Indeflator. The
adequate completion of the biliary tract by the solidifying mass

Table 1. Distribution of the experimental animals in accordance of experimental models and the methods of investigation

Methods Histology SEM of Corrosion Comment
Experimental models (H&E) Casting of bile ducts

CBDO — 1 week 3 3

CBDO — 4 weeks 4% 6 (4% +2) * number of the animals which
" " livers were investigated with all

CBDO - 5 weeks 4 6 (4% +2) appropriate methods

Sham operated (Control) 4% 6 (4% +2)
Total 16* 24 (16*+8) 24
© GMN 101
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Fig. 14 - Two provisory ligatures around occluded CBD (1 week after CBDO), B - Catheter is inserted and fixed in CBD
(1 week after CBDO); C - The adequate completion of the biliary tract by the solidifying mass. Arrowhead - white dots on the
liver surface reflecting the liver lobules which biliary network was filled by injected mass. Arrow - the CBD filled by injected mass

was the appearance the white dots on the liver surface reflecting
the liver lobules which biliary network was filled by injected
mass (Fig. 1C). 2 hours later after injection of “Protacryl - M”
the liver was excised and immersed into 20% NaOH solution for
tissue corrosion, according to the previously described method
[15,11]. After complete dissolving of the liver tissue, the ob-
tained plastic casts were rinsed under the water flow and let to
be dried at the room temperature. The dried casts were studied
by electro-optic device ProScope-HR with magnification X10,
X50 and X200.

Results and their discussion. The comparison of histological
slices of the livers with 1-week biliary obstruction (Fig. 2A,B)
and 4-5 weeks biliary obstruction (Fig. 2C,D) confirms that the

permanently increased in association with the prolongation of
the terms of CBDO. Furthermore, DPs continue to develop in
all areas of liver lobules — from portal/periportal region up to
the regions containing central veins (hepatic veins tributaries of
small calibers). These lately appeared DPs reveal the similarity
with DPs described on the earlier terms of biliary obstruction.
The part of DPs has wide lumens, while the lumens of another
part of DPs are hardly notable. This finding contradicts the data
indicating that the lumens of small biliary ductules detected at
remote stages of CBDO are barely visible and don’t distinguish
from those on the early stage of cholestasis [28]. However, the
higher concentration of both type DPs is localized along the ar-
eas corresponding to the 1st zone of liver acini. These cohorts of
DPs border the adjacent lobules (Fig. 2A,B,C; Fig. 3A).

g

Fig. 2. A B - Liver tissue histology (H&E,; OcX20, ObX10) (I week after CBDO), C - Liver tissue histology (H&E; OcX20,
ObX20) (4 weeks after CBDO); D - Liver tissue histology (H&E; OcX20, ObX20) (5 week after CBDO);
E,F - Liver tissue histology (H&E; OcX20, ObX40) (5 week after CBDO).
Arrowhead — the small groups of normal by form and structure hepatocytes forming the separate small islets
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Fig. 3. A - Arrow - the ductular metaplasia of liver tissue (4 weeks after CBDO), B - Arrowhead - ductular profiles;
Arrow - the lumen of sinusoids (4 weeks after CBDO); C - Arrow — mitotic figures of hepatocytes (4 weeks after CBDO)

The mitotic figures were found in several hepatocytes (Fig.
3 C). Besides, the sinusoidal and ductular profiles of simi-
lar forms and sizes were described (Fig.3 B). Taking into the
consideration the above mentioned and also adjacent loca-
tion of epithliocyte-like (progenitor) cells and hepatocytes it
could be proposed that trans-differentiation and proliferative

activities of cells are continued and the formation of new DPs
is still progressing. This suggestion is in accordance with the
data obtained from the patient with long-standing extrahe-
patic bile duct obstruction, showing that biliary trans-differ-
entiation occurs mainly in the hepatocytes localized in the 1%
zone of hepatic acini [6].

Fig. 4. A - Corrosion Cast of Billiary pathway (1 week after CBDO). ProScope-HR, X50; B - Corrosion Cast of Billiary pathway
(4 week after CBDO). Arrowhead - the amputated ends of the corrosion casts of lobar bile ducts. ProScope-HR, X10;
C - Corrosion Casts of Billiary pathway (1 week after CBDO). Arrowhead — corrosion casts of bile cannaliculi network.
ProScope-HR, X200, D - Corrosion Cast of Billiary pathway (4 week after CBDO).
Arrow - the loop formed through the self-joining of small biliary ducts. ProScope-HR, X200

© GMN
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The results of our investigations of biliary corrosion casts on
the 4" and 5" weeks of CBDO show that solidifying mass injected
through the CBD can’t reach the small ducts/ductules and espe-
cially bile canaliculi (Fig. 4B). The branches of biliary casts seem
as amputated in the comparison with corrosion casts obtained after
1-week of CBDO, when the casts of the finest biliary ductules and
even bile canalicili are revealed (Fig. 4A,C). In several areas the
loop formation through self-joining of biliary ducts (described by
Vartak et al. [28]), was found (Fig.4 D). The casts of leakages of
solidifying mass continued directly in the casts of lymphatic vessels
are revealed. This confirms that due to the high pressure of injec-
tion (70-75 mmHg) the walls of bile ducts had disrupted and the
injected mass is absorbed by peribiliary (portal) lymphatic vessels.
(Fig. 4D). However, the mentioned high pressure is not sufficient
for the penetration of injected mass to the bile ductules and cana-
liculi. Probably, the cause of interruption of canalicular-ductular
communication might be the “bile thrombus™ and the desquamated
plasts of the biliary epithelial layer.

In spite of evident ductular metaplasia of hepatic tissue, the small
groups of normal by form and structure hepatocytes forming the
separate small islets could be revealed (Fig.2 E,F). These islets are
surrounded by connective tissue fibers containing multiple DPs of
different types (with wide and narrow lumens). Histological fea-
tures of these hepatocytes supports the proposition that these cells
maintain the functional activity on the 4th-5th weeks after CBDO.

These data indicate that if the canalicular-ductular junction is
interrupted, the canaliculi formed by the preserved hepatocytes
can’t be drained into the biliary ducts. This condition is similar
to the cholangiolar derangement syndrome featuring the con-
dition of ““ intrahepatic cholestasis” [27]. In this condition the
pressure in preserved bile canaliculi is increased. In parallel, the
bile masses congested in the hepatocytes also should increase.
The co-existence of biliary hypertension in bile canaliculi with
increased content of bile substance in hepatocytes - should stip-
ulate their mitotic activity, from the one side, and biliary trans-
differentiation, from the other side. Both these processes support
the generation of ductal-like structures and appearance of new
DPs. The further investigation of the hepatocytes by TEM as
well as immunohistochemical investigation of liver tissue with
the cytokeratin and proliferation markers should add the evi-
dence to this proposition.

Conclusion. DR accompanying CBDO is featured by the devel-
opment of new DPs, the number of which is permanently increased
in association with the prolongation of the terms of Cholestasis.

Biliary hypertension continues to be the main trigger of DR
on the 4th-5th weeks of CBDO. The increased pressure in pre-
served bile canaliculi should stipulate the mitotic activity and
biliary trans-differentiation of hepatocytes on the late terms
of CBDO and support the generation of ductal-like structures
and appearance of new DPs. These ductules generally are not
drained into the entire biliary tree.

The further TEM and Immunohistochemical investigations
should add the evidence to this proposition.
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SUMMARY

DUCTULAR REACTION AT THE EARLY AND LATE
STAGES OF BILIARY OBSTRUCTION: IS THE MECH-
ANISM THE SAME?

!Azmaiparashvili E., 'Bebiashvili I., 'Karumidze N.,
12Tsomaia K., > Kordzaia D.

'Iv. Javakhishvili Thilisi State University, Faculty of Medicine,
Al Natishvili Institute of Morphology, Georgia

Ductular reaction (DR) is one of the classical features of bili-
ary obstruction in humans as well as in experimental models. It
is the histological phenomenon expressed by the increased num-
ber of ductular profiles (DPs), which is especially intensively
studied in rodents’ model of common bile duct ligation (CBDL).
However, some issues related with DR in long-term CBDL are
not clear enough.

The liver tissue of male Wistar rats (150-200 g) subjected to
CBDL were studied histologically (H&E). The architectonics of
the biliary tract was studied by investigation of the corrosion
casts obtained by retrograde injection (trough CBD) the solidi-
fied mass prepared on the basis of “Protacryl M” widely imple-
mented in orthopedic dentistry. The casts were investigated by
electro-optic device ProScope-HR with magnification X10, X50
and X200.

DR accompanying CBDO is featured by the development of
new DPs, the number of which is permanently increased in as-
sociation with the prolongation of the terms of Cholestasis. DPs
continue to develop in all areas of liver lobules — from portal/
periportal region up to the regions containing central veins (he-
patic veins tributaries of small calibers). The part of DPs has

© GMN

wide lumens, while the lumens of another part of DPs are hardly
notable. In spite of evident ductular metaplasia of hepatic tissue,
the small groups of normal by form and structure hepatocytes form-
ing the separate small islets could be revealed. Histological features
of these hepatocytes support the proposition that these cells main-
tain the functional activity on the 4th-5th weeks after CBDO.

The results of investigations of biliary corrosion casts on the
4th and 5th weeks of CBDO show that solidifying mass can-
not reach the small ducts/ductules and especially bile canalic-
uli. This fact confirms the interruption of ductular-canalicular
junctions (IDCJ). We propose that due to IDCJ the increased
pressure in preserved bile canaliculi should stipulate the mitotic
activity and biliary trans-differentiation of hepatocytes on the
late terms of CBDO and support the generation of ductal-like
structures and appearance of new DPs. These ductules generally
are not drained into the entire biliary tree.

Keywords: common bile duct occlosion, ductular reaction,
corrosion casts of biliary tree.

PE3IOME

AYKTVYJISIPHAS PEAKIIUSA HA PAHHUX W IO3/1-
HUX CTAAUSX XOJECTA3A: MEXAHHW3M OJIUH U
TOT KE?

'Asmannapamsmwm E.JL., 'Beonamsuiaun U.C.,
"Kapymunze H.A., "Llomas K.B., ?Kopazana JI./Tx.

"Tounucckuil 2ocydapemeennsiil ynusepcumem um. Me. Jicasa-
Xuweunu, MeOuyuHckull gaxyivmem, Hucmumym mopgonozuu
um. An. Hamuweunu, I'pyzus

Jyxrynsapnas peakuus ([IP) siBisiercss KJlacCHUECKUM Xapak-
TEPHBIM MPU3HAKOM OMIIHApHOM OOCTPYKLMH KaK y JIONeH, TaK
U y 9KCIIEPUMEHTAIbHBIX XHUBOTHBIX. JTOT I'MCTOJIOIMYECKUH
(heHOMEH, BBIPKAIOIINICS B YBEIMYCHUN YUCIIA TyKTYISIPHBIX
npoduiein (A1), xoTopslii 0COOEHHO HMHTEHCHUBHO H3yd4aeT-
CSl IIPU SKCHENHUMEHTAIbHOM JIMTUPOBAaHUU OOILEro YKEI4HOIO
npotoka (JIOXII) y rpeizynoB. OgHako, HEKOTOpbIE 0COOEHHO-
ctu JIP Ha no3aubix craguax JIOXKII HenocTtaTrouHO N3y4eHBI.

TkaHb meueHn caMIoB Kpbic mopozabl Wistar (150-200 1) k
koHIy 1, 4 n 5 nenens mocne JIOXKII nccnenoanu rucrono-
rugeckd (I'&D). ApPXHUTEKTOHHMKY KETUCBBIBOAALIMX IyTeH
U3y4ajayd MyTeM HCCIEeJOBaHHsA KOPPO3UOHHBIX CJICIIKOB, MOIY-
YEeHHBIX peTporpaaHoi unbekuueil yepes OXII TBepaeroeit
MaccChl, IPUTOTOBIICHHON Ha ocHOBe «lIpoTakpuiia My, mupoxo
IPUMEHAEMOI0 B OpToneauyeckoil cromaroioruu. Cienku uc-
CJIeIOBAIH € MOMOLIbI0 UdpoBoro Mukpockona ProScope-HR
¢ yBesnmueHueM X10, X50 u X200.

Jyxrynsapras peakuus, conpoBoxaromas JIOXII, xapaxre-
pusyercsi pazButueM HOBbIX JII, Konn4ecTBO KOTOPBIX MOCTO-
SHHO YBEJIMYMBACTCS B CBSA3HU C IIPOJUIEHHEM CPOKOB XOJIeCTasa.
JIT npomomkaioT pa3BUBaThCS BO BCEX OONACTSIX JIOJIEK Iede-
HH - OT MOpTaJIbHOW/IepUnopTanbHOl obnacTeld, 10 obnacreii,
COZiep KaIKX [IEHTPaIbHbIC BEHB! W/HIHM MIPUTOKH MEYSHOYHBIX
BeH HeOombimux KannOpos. Yacts JII1 uMeeT mmpokue mpo-
CBETHI, TOIJa KaK MpocBeTsl apyroit yactu JI1- ensa 3ameTHbI.
Hecmotps Ha oueBHIHYIO TyKTYJISAPHYIO METAIUIA3UIO T€4EHOU-
HOM TKaHH, MOT'YT ObITh OOHAPYIKEHbI HEOOJIBIINE TPYIIITBI HOP-
MaJIbHBIX 10 (popMe M CTPYKType renarolHuTOB, 00pa3yomnx
OT/IeNIbHbIE MaJIeHbKHME OCTPOBKH. I'McTOnmOrMueckue ocodeH-
HOCTH 3THX I'€lIaTOLUTOB HNOATBEPKAAIOT MIPEANOI0KEHHE, YTO
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9TH KJICTKH COXPAHSIOT (YHKIMOHAJIBHYIO aKTHBHOCTh Ha 4-5
Hezensax nocne JIOXKII.

PesynbraTel uccienoBaHU OMJIMAPHBIX KOPPO3HMOHHBIX
cienkoB Ha 4 u 5 Henensax JIOXII noka3piBaroT, 4TO 3aTBEp-
JIeBalolas Macca HE MOXKET MPOHUKHYTh B MEJIKUE IPOTOKU
¥ 0COOCHHO B JKEITYHBIC KaHAJBI[bl, YTO yKa3bIBaeT Ha Hapy-
IIeHHEe KOMMYHHUKAIMi MEXIy CHUCTEMaMH IMPOTOKOB U Ka-
HanbleB. [IpeanonaraeM, 4To MO 3TOM NMPUYMHE OBBIIACTCS
JIaBJICHUE B COXPAHCHHBIX JKEYHBIX KaHAJbLAX, YTo, 110 BCEH
BEPOSITHOCTH, OOYCIIOBIMBAET MUTOTHUYECKYIO AKTHBHOCTH W
OunnapHyto TpaHcaupGepeHIHalUIo renaToluTOB Ha MTO3JHUX
cpokax JIOXII. DTo, B cCBOIO 04Yepe/ib, CIIOCOOCTBYET 00pa3oBa-
HUIO AYKTYJSIPHBIX CTPYKTYP U nosiBiIeHn 0 HOBBIX JI1. D11 HO-
BoOOpa3oBanHble Ha 4-5 Henemsx nocie JIOXKII nporoku Takxe
HE JPCHUPYIOTCS B PYCJIO KETUYHOIO TPAKTA.

Ggboydy

QOO0 ogdes bowgerol Jgygdgbol sp@gge wo
Yodggen 3ogdbyg: oMol 0y s@s dgdsbobdo dbysglo?

9. 5B8o0ge®sTgomo, lo. 39305Tg0am0, 6. Jo@ydady,
4. m3s00, . 3m6dsos

log. xogobodgomols bsb. mdogoliol babgadfogm obo-
394L0d g0, 390iE0bols Gs39mBgd0, 2om. bomodgoaols
dodgmammaools 0bbEoEYH0, boJo®mgganm

A0 Ggodcos (@) Fomdmewygbl Gmamas
5080569630, 0bg gJU39M0dgbH e 3bmggegddo bowg-
@ols bog®omm bowobos®ol mganygbools (bLLm) gOm-g90m
geoobogy® doboslboomgdganls, Jobmamaoy® ¢96mdgbl,
o3 3odmobsBgds AP YN0 3OHmRBomgdols (©3) Go-
M bmdol 5@ 9d0m. @ 0b@gbloy@sw dgolifegangds
9JU39M03gbH e dmpgargdby oMby gddo - bLLm-
ol abom. doygbgpoge ddsgsao 3gemggols bLLm-ol
YOy g3o090bg (4-5 33005) ©@-Lmsob ©s353306g-
5900 bmaog@mo bsgombo xgd 30093 3933939200,

Wistar-ols xc0dols 35860 go@mogggdols (150-200 ) mgod-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

ol Jbmgoano dglfogamogr ofbs bLLm-sb 1,4 ©s 5
330M0b 99dwgy dobEmemmpogdse (3&g), boam bswg-
ol 2%bgdol s@Jodgddmbogs - gm@mbogmo 3Mg3s-
5B gdol Igomwon. bomgmmol abgool Ggognmgdo dJowg-
o0 0dbs m@mm3groge bEmMIsEmamma0sTo godmmw
3odmygbgdowo ,,Protacryl M”-ols doboby odbowgdygano
30dgodgdoo Jslol GgBOmadop s, bll-sb obo-
9dcool abom. dowgdygemo H3oRMgdo  Aodm g gymos
9509dHOM-m3B0 3900 35530l ProScope-HR-0l Lodeygs-
@gdomn X10,X50 ©s X200 po@o@gdol 300mdgddo.

3odmg@obes, GmId bLbm-ol gowol do@gdobmsb g@-
0o do@ Y@ML ©3-g00L MomEgbmds. sdobmsbogy, w3-
900 gmobgds Jmgen @godaol Joansszdo - 3o Yo/
390M3mOG Yo Mga0mbowsb wsFygdymo, 39bG@ s y-
@0 39b69d0l/@godanols 396900l gmogno dgbsgowgdols
V9933900 Josdml hosmgemom. ©3-gdols boFoel sJgl
B3O Lobomy@o, 3530b Am@Es Lbgs ©3-0b Lobosmygdo
dbgano aobsdhggos. doygbgooge mgodaols Jlmgogols
>dgots B agmgao  dg@edmabools, godmgarobws
LAOYJH9Ogme bo@dygmo 3935@mEodgoolysb gd-
M0 o 3gamo 3300y  J9bdgmgdol  s@Lgdmdes.
o8 3935@m30dHgdol JolGmamyoyg®o dsbslosmgdangdo
335993l R gdsls gogoMoygomm, @md gl gx®gogdo
0600h9b9096 B9bJ309® oJBogmdsl blbm-osb dg-4 -
d9-5 33000l dergombsg.

bLLm-0l @ gy go9dbg Lobswgag Lowobs®gdols
3OOmbogmo  3M93o@o@gdol  ggmrggol  Ygogagods
ohggbs, ®Mm3 bLl-Eob @g@Bmmydspygmsn  Jgggsboano
3odgodgdomo  dobs g9  omfggl  bowgmol  {gdoan
Lo0b®9ddo s, dom YBOM, bowgmol  3o3o@s®gddo,
@53 ool ghgdl  godomodgm-eahama®o  gog-
Yo gool ao(y390oL. gb, Logs@agome, 0fg93L dgmbg-
bogn  bowgmol godoms®godo [bgzol aob@sl, @oi
bganls 9Fygmdl domo 3mabsbmg@geo?? 3g3s@mEodgool
doAmbgdl s dogoyd  HOSbLEoRngAgbioszosl  ©s
A0 LEHOYJHYOgdol FoddmJdbsl ws gobsdo-
HM393L sboemo ©3-gdol aohgbols. gb, bLLm-ol o gyan
35090bg YomdmJdbogno, 0B amgoo o@ gbos 043696
©53583009d 90 bowgaols Log@mm gos3m@masb.

OCOBEHHOCTHU CTPYKTYPHBIX U3BMEHEHHWM B JIETKAX KPBIC ITPU IPUMEHEHUA
PA3JIMYHBIX METOJ0B PETUJPATALIMH IMOCJIE OBHIET'O OBE3BOKUBAHUSA

I'epacumiok U.E., Bauuk M.A., I'epacumiok M.U.

Tocyoapcmeennoe gvicutee yuebnoe 3asedenue « TepHononvbCkutl 20Cy0apcmeentbill MeOUYUHCKUL yHusepcumen
um. UA. Topbauesckoco M3 Vipaunwiy, Yxkpauna

ITpnannoii 06€3BOKMBAHNS OPraHU3Ma SBIISIOTCS PA3INIHBIC
KaK 9K30TeHHbIE, TaK M YHJOTCHHBIC (DAKTOPHI, KOTOPHIE MPHBO-
JIIT K CyIIECTBEHHBIM HApyIICHHSM I'OMEOCTa3a, 4TO, B CBOIO
odepesib, MPOSBISIETCS OIIyTHMBIMH CTPYKTYPHBIMH H3MEHE-
HUSIMH CO CTOPOHBI BHYTPEHHHX OopraHoB [4,5,7,11]. [ToaTomy
COOTBETCTBEHHOE M YCTOWYHMBOE COIEPIKAHHE BOJBI SIBISETCS
Ba)KHBIM YCIIOBHEM >KH3HEISSTEIILHOCTH JIF0OOTO )KUBOTO CyIIe-
cTtBa. HeoctarouHOCTE BO/IBI B OpraHN3Me MOXKET CTaTh MIPUIH-
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HO#l TSDKEJIBIX KaK (DyHKIHOHAIBHBIX, TaK 1 MOP(OIOTHYECKHX
HapyIICHUH, B TOM YHCIIC U B JIETKHX [3,0].

ITpu npoBeJCHHUH JCTHPATALMH CIICAYEeT YYUTHIBATh LICIIbIi
psia hakToOpoB, TAK KAaK HeaJCKBATHAs KOPPEKIMS MOKET HpH-
BECTH K HEXeNareJbHbIM nocieacTBusiM. [Ipu neruaparannu
B KIMHHKE HHOTZA PEKOMEHIYIOT YIOTpeOIeHHE OOJbLIOro
KOJINYECTBA JKUAKOCTH. OIHAKO, TPUEM OOJIBIIOTO KOIMYECTBA
JKUJIKOCTH MOXKET CO3/1aTh CEPhE3HYIO ONAcHOCTh B BHJIE pas-
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BUTHs BopHOM mHTOKcHKauuu [8-10]. TIpu aToM m30bITOUHOE
HaKOIUICHUE BOJbI B COCYIHMCTOM PYCJIe MOXKET HPUBECTH K TH-
TMOHATPUEMHUH C NEPEXOAOM KUAKOCTH B KIIETKU U MEKKIIETOY-
HOE NPOCTPAHCTBO U K Pa3BUTHIO O0TeKoB. C Ipyroil CTOPOHBI,
HEKOHTPOJIMPYEMOe yIOTpeOIeHHe PacTBOPOB C BHICOKMM COJiep-
JKaHHUEM HaTpus MOXKET BbI3bIBATb PA3BUTUE TUIICPHATPUEMUU C
obparHbIM 3(hdhexToM. HecMoTpst Ha 11eITbIit psi HCCIeI0BaHMIA, TI0
cert JEHb HET €IMHOI'O MHCHUA 06 ONTUMAJIBHOM KOJIMYCCTBC U CO-
CTaBe )KUJIKOCTH ULl PEruApaTaviu.

Llenpio MCCIEIOBaHUs SIBUJIOCH OINPEACICHUE CTPYKTYPHBIX
U3MEHEHHH B JIETKUX KPBIC IPU IPUMEHEHUHU Pa3IMYHBIX METO-
JIOB PErUApATaIMK TOCIIe 001Ier0 00C3BOKUBAHUSL.

Marepuas 1 MeTOAbI. DKCIEPUMEHTHI IpoBeaeHbl Ha 102
6eJ1bIX Ta00PAaTOPHBIX MOJOBO3PEIBIX KPhICAX-CaMIIaX C MACCOH
tenma 160-180 r B Bo3pacte 2,5-3 Mecsia, KOTOpbie ObLIH pasze-
JIeHbI Ha S rpynil. M3 Hux 6 5KUBOTHBIX COCTaBUIIM KOHTPOJIBHYIO
rpymy, apyrum 24 kpsicam (II rpymma) o0uyto gerugpararmio
MOJICITUPOBAJIH ITyTeM KOPMJICHUSI CYXHM OBCOM 0e€3 JOCTyma K
Boyie B Teuenue 3, 6 u 10 cyrok (ob1iee 00e3BOKMBAaHHE JICTKOA,
CpelHell M TSHKEJIONW CTENEeHU COOTBETCTBEHHO). Takasi Monenb
HIMPOKO NpUMeHseTcs B akcnepumente [1,2]. B octanpubix 3
rpymmnax (1o 24 ocodu B Kax/J10if) IPOBOANIN BOCCTAHOBJICHHE
BOJIHOTO Oasianca rocie oouiero 06e3BoXKMBaHuUs: IPyIIa ¢ J10-
3MPOBAaHHBIM MOTPEOICHUEM TUTHhEBOI BOABI (110 2 MJI crrycTst |
4ac, B [eJIOM J10 24 MJI B TEUCHHUE [IHI), TPYIIa ¢ MoTpedieHneM
BO/IbI 0€3 OrpaHMYeHMI M Ipylna ¢ HEOrpaHHYCHHBIM MOTpe-
O1eHHeM (DU3HOIOTHYECKOTO pacTBopa. MccenoBanue mpoBo-
quy cnyers 1, 3, 6 u 10 cyTok mocie xeruaparainuu, a TaKxKe
ciycts 1, 3, 6 u 10 cyTOK BOCCTaHOBUTEIBHOTO IIEpHOJa 1OCIIe
10-aHeBHOTO 00E3BOXKMBAHUS C NMPUMEHEHHEM THCTOJIOTrHYe-
CKUX M MOP(HOMETPUUECKHX METOIUK. Marepuan [uisi THcTo-
JIOTUYECKOTO UCCIIEI0OBaHuUs (KyCOUKH JIETKHX) (QUKCHPOBAIIH B
10% ueiitpanbHoM opmasiHe. [ CTOIOrHuecKre cpe3bl OKpa-
IIMBAJIM TeMAaTOKCUIMHOM U 303UHOM U 110 Ban ['u30H.

JKMBOTHBIX BBIBOJMIIM M3 IKCIIEPUMEHTA METOJIOM ObICTpOM
JIEKalUTallMM 110J] KETAMMHOBBIM 00e300imBanneM. Bce skc-
NEPUMEHTHI IIPOBOJUIIMCH B COOTBETCTBHUU C IIPUHLUIIAMHA ouno-
9TUKH, U3JIOKEHHBIMU B XEJIbCUHKCKOM JIeKIapaui U 3aKoHe
VYkpaunubl «O 3aluTe )KUBOTHBIX OT )KECTOKOTO 00pareHusD (Ne
1759-VI ot 15.12.2009).

MopdomeTprudecknue HCCICIOBaHHS BKIIOYAIH OIpEAeIie-
HUE: TOJIIIMHBI MEXaJIbBEOJISIPHBIX TIEPEropooK (MKM), Tuame-
Tpa anbBeos (MKM), TOJIUHBI MHOTOPSIHOTO MEpLATeIbHOr0
SMUTEINsT OPOHXOB (MKM), @ TAKXKE IUIOIIAAN HOIEPEYHOro ce-
YEeHUS alIbBEOJI (MKM?).

[Mony4yeHHble B pe3ysIbTaTe UCCIIEIOBaHNUS JaHHbIe CTaTHCTH-
4yeckn oOpabareiBanu ¢ nomouibio Microsoft Exel for Windows
98 ¢ onpeieIeHUEeM CPEAHUX BEJTUYMH M UX CTAHAAPTHBIX OLIH-
60k. JlocToBepHOCTh oueHMBanM 1o t-kpurepuio CThroneHTa
npu p<0,05.

Pesynbrarel M ux obcy:xnenue. [lo pesynsraram npoBezneH-
HOTO WCCJICOBAHHUs YCTAHOBJICHO, YTO OOIee 00e3BOKMBAHHE
IMOCTCTICHHO IPUBOAUT K OLYTUMBIM CTPYKTYPHBIM H3MEHCHUAM
B JICTKUX, YTO IIPOSABIIACTCSA B YMCHBIICHUM MacChbl OpraHa, UcC-
TOHYCHHUH MEXKAIBBCO/IPHBIX TMEPETOPOAOK C OAHOBPEMEHHBIM
YMEHBIIICHHEM JMaMeTpa ¥ IUIOMIAH CeYCHHUsI ajbBeOl, a TaKKe
B CHWKCHUHU TOJIIIHMHBI MHOT'OPSAJHOIO MEPUATEILHOI'O SIUTEINA
ci3UcTOl 000504KkH OpoHXoB. Takue N3MEHeHHs TIPOUCXO/IIT Ha
(hoHE BOCXOMSAIICH Ba30KOHCTPHUKIMH MEIKHX U CPEIHUX BETBCH
JICTOYHBIX apTEPUii CO CHIKEHHEM UX IIPOIYCKHON CIIOCOOHOCTH
Y OIHOBPEMEHHBIM PACILIMPEHUEM MIPOCBETA U YBEIUUYEHUEM €M-
KOCTH BETBE#1 JISTOUHBIX apTepHil OOJIBIIOTO JUaMeTpa.

© GMN

[pu npoBeneHUK peruparanuy Bogoil 0e3 orpaHuyueHus ee
KOJINYECTBA B MEPBBIE CYTKH M10CJIe NPUMEHEHHs HaOJII01a10Ch
ycyryOlieHne pacCcTpOMCTB KPOBOOOpAIEHHMS, BO3HMKAIOLIMX
nocie 10-gHeBHOro 00€3BOXKMBAHUS C Pa3BUTHEM OTEUHBIX
SIBJICHUH B MapeHXumMe (yTOJ’[U.[eHI/IG MEXKaAJIbBECOISIPHBIX TIEPE-
TOPOJIOK, YBEIMYEHHE 30H JMCATEICKTAa30B) U pacIIMpEHHEM
NeprOpPOHXHATIBbHBIX U [TapaBa3alibHBIX IIPOCTPaHCTB. YacTo 00-
HapyXXUBAJIUCh NUAINICAC3HBIC KPOBOU3IUAHUSA B IIPOCBETE aJlb-
BCOJI U CKOIJICHUSA SPUTPOLUTOB B ITPOCBETE MEJIKUX 6pOHXOB u
Oponxuon (puc. 1 u 2).

v,

Puc. 1. T'ucmonocuueckuii cpes 1e2ko2o Kpblcbl CHYCmsi 0OHU
CYmKU nociie Koppekyuu obuje2o 06e360cu6anis NompeoneHu-
em 600bl 6e3 oepanuyenui. OKpacka 2eMamoKCuIUHOM U 203U~
Hom. x140

Jluaneoesnvle KpogousIUsHUsL 8 NPOCEEN AlbBEON C PACCIIOe-
HUEM MeCAbEEONAPHBIX NEPecopoOoK — 1, sapumpoyumei 6 npo-
cgeme anveeoivl — 2, npoceem anveeol — 3

Puc. 2. Tucmonocuueckuii cpes 1e2ko2o Kpblcbl CHYCmsi 0OHU
CYmKU nociie Koppekyuu obuje2o 06e360cu6ans NompeoneHu-
em 600bl 6e3 oepanuyenui. OKpacka 2eMamoKCUIUHOM U 203U~
Hom. % 140.

Kposousnuanue 6 npoceem bponxa — 1, sapumpoyumsl 6 npo-
ceeme anveeol — 2, NOIHOKPOsHAs apmepuonda — 3

KonnyecTBEHHBIM NOATBEP)KIECHUEM YCTAaHOBICHHBIX BHU-
3yaJIbHBIX U3MEHEHU OBbLIM pe3yibTaThl MOP(HOMETPHUIECKO-
r0 MCCIIeJOBaHUsI, KOTOPBIE IPEACTaBICHbI B Tabiue 1.
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Ta6ruya 1. Koruuecmeennas xapakmepucmuxka CmpyKmypHsIX KOMIOHEHMOS 1e20YHOU NAPEHXUMbL KPbIC
8 YCILOBUSIX MAICENOU CIeneHu 00ue2o 00e380CUBanLs U NPU pasiuiHblx Memooax eoccmarosienus (M+m)

Iloka3aTenn
XapakTep dKCIepuMeHTa 1 T ILiomans Tommuna
CPOK Hal.l0ieHus OJtiuHa JuameTp anbBeoJ TONepPevYHoro MHOTOpsIHOro
Me)l(aﬂbBeOJ]ﬂprlX MepllaTeJILHOrO
(MKM) ceYeHHs aTbBeoJI
neperopogoxk (MKm) 5 MUTEUsA OPOHXOB
(MKM?)
(MKM)
KoHTpoib 8,50+0,26 21,83+0,57 375,03+13,86 21,17+0,67
10 cyTok 06e3BOKUBAHNS 7,08+0,28 p<0,05 | 17,83+0,85 p<0,05 | 251,20+17,04 p<0,05 |  17,67+0,69 p<0,05
| evern 9,75+0,35 p<0,05 16,17+0,67 206,43+13,91 19,33+0,69
gz Y 1<0,05 p<0,05 p<0,05 p—NS
g § 3 evion 9,58+0,34 18,17+0,67 260,10+13,82 p<0,05 19,67+0,70
g Y 1<0,05 p<0,05 p1<0,05 p—NS
M
2 5 6 evrox 9,08+0,28 19,17+0,67 289,42+14,57 p<0,05 20,17+0,85
5 E Y 1<0,05 p<0,05 1<0,05 p—NS
Q
g8 8,75+0,30 21,17+0,85 353,30+19,79 20,83+0,85
10 cyTok
1<0,05 1<0,05 1<0,05 pi<0,05
oz 1 cyTkn 8,83+0,30 pi<0,05 | 17,17+0,85 p<0,05 | 232,35+13,07 p<0,05 |  18,33%0,60 p<0,05
=
g3 £ o 3 cyTok 8,58+0,22 pi<0,05 | 19,50+0,60 p<0,05 | 299,37+13,12 p<0,05 19,00+0,73
! (=9
g% % g 2 6 evrox 9,17+0,23 19,83+0,43 309,3249,61 p<0,05 20,00+0,52
SSEEQ Y 1<0,05 p<0,05 1<0,05 p—NS
QO O o
gg 8 10 evrox 8,83+0,35 22,16+0,85 387,33420,74 20,83+0,57
| y 1<0,05 1<0,05 1<0,05 1<0,05
1 cytku 7,4240,22 p<0,05 | 18,17+0,57 p<0,05 | 259,84+11,36 p<0,05 |  18,17+0,67 p<0,05
3 2 3 evion 8,17+0,15 19,67+0,47 304,21+10,42 19,17+0,57
£ 2 - Y 1<0,05 p<0,05 p<0,05 p—NS
ggx 8,67+0,35 20,83+0,57 341,52+13,23 20,33+0,70
S 6 cyTok
s 5 p1<0,05 p1<0,05 p1<0,05 p—NS
=g 10 evio 8,58+0,22 22,000,52 380,66+12,62 21,67+0,60
Y 1<0,05 1<0,05 1<0,05 1<0,05

npumedanue. p - 6eposamHocmsd paziudus 6 CpA6HEeHUU C KOHMpPOoJiem,

P1 - 6EPOANHOCMb paA3ludusl 6 CpadeHeHUU ¢ 10-0nesnvim 0623609{6”6&7-{“&714,
NS — paziudus cmamucmudecKku HeaOCmOSerHbl

CoracHO NOTy4YEeHHBIM JAHHBIM CIYCTS 1 CyTKM peruzapa-
TaIU¥ C UCHONB30BaHUEM BOABI O€3 OTpaHHUYEHUS €€ MOTpe-
OneHus, 3a CUeT OTeKa 3HAYUTEIHHO BO3pacTaa TOIIINHA Me-
JKaJIbBEOJISIPHBIX MEPETOPOAOK, MPUUIEM KOTHUECTBEHHO OHA
JI0OCTOBEpHO Mpeobnagana HE TONBKO HAJ JaHHBIMH, MOIY-
YEHHBIMH y JKMBOTHBIX Tociie 10-THEeBHOTO 00€3BOKUBAHUS
(1a 37,7% npu p<0,05), HO ¥ HaJg TAaKOBBIMU KOHTPOJIBHON
rpynmnsl (Ha 14,7% npu p<0,05), uTo mpuBeno K JanbHeie-
My JOCTOBEPHOMY, B CPAaBHEHHH C KOHTPOJIEM, YMEHBIICHUIO
JuaMeTpa anbBeol - Ha 25,9% 1 mIomaay ux MoNepedHoro
ceuenus - Ha 45,0%. Y xuBOTHBIX ¢ 10-IHEBHBIM 00€3BO-
JKMBaHUEM 3TH Tokasarenu coctaBuin 18,3% u 33,0%, co-
OTBETCTBEHHO. YaCTHYHO BOCCTAHABIMBAJIACH U TOJNIIMHA
MHOTOPSJHOTO MEPIAaTEeIbHOTO JMUTEIUSI OPOHXOB, OTHAKO,
HE JOCTHUTast KOHTPOIBHBIX IHH}P.

B nanpHelimeM NpoMCXOAMIIO MOCTENEHHOE BOCCTAHOB-
neHne MopGho(yHKIMOHATBHOTO COCTOSHHUS CTPYKTYpPHBIX
KOMIIOHEHTOB JIETKHX, XOTS B 3aBepIIAOIel CTaguH 3KC-
MepUMeHTa HabIromanach akTUBaLUA (UOPOIIACTHICCKUX
MPOIECCOB B MapaBa3albHBIX M MEPHOPOHXMANBHBIX MPO-
cTpaHcTBax (puc. 3).
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Puc. 3. l'ucmonoeuueckuii cpes neekoeo Kpuvicvl uepes 10 cy-
MOK nociie Koppekyuu ooue2o 06e3604CUBAHU nompebieHuem
600vb1 Oe3 oepanuuenuil. Okpacka no Ban I'uson. x140. Ilpo-
c8em 1e20uHol 6eHbl — 1, napasazanvHoe paspacmarie coeou-
HUMeNbHOU MKAHU — 2, npoceem aiveeon — 3
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[IpumeneH#e GU3MOIOTHYSCKOTO pacTBOpa 6€3 OrpaHUICHHU
ero notpebnenHust 0p110 60see IPGEKTUBHBIM, YeM IPUMEHEHHE
BOJIBI, XapaKkTep CTPYKTYPHBIX M3MEHEHHI B JIErKHX ObLI aHa-
JIOTUYHBIM, XOTS WU MCHEC BbIPAKCHHBIM. I—Iepe3 CYTKHU IIOCJIE
ynorpedneHns: GU3HOJIOTUUSCKOro pacTBopa 6e3 orpaHUYCHU
JICTOYHBIC COCYAbI KPBIC - KaK apTEepUU, TaK U BEHBI 6])[.]'1]/1 moJI-
HOKPOBHBIMH. DPHTPOLMTHI MOJHOCTBIO 3alOJHSIIM TPOCBET
COCYJIOB, B pe3yJibTaTe 4ero OH ObLI PAaCIIMPEHHBIM, a CTCHKH

Puc. 4. I'ucmonoauueckuii cpes n1eeko2o Kpvicvl uepes 1 cym-
KU nocie Koppekyuu odujeco obesgodcusanus nompeobienuem
Gusuonocuuecrkoeo pacmeopa bes ocpanuuenuti. Okpacka cema-
MOKCUNUHOM U 203UHOM. % 120).

Opumpoyumsl 6 npoceeme emeu e2ounou apmepuu — 1, spu-
MpOYUMbl 8 NPoOceeme 1e204HOU BeHblL — 2, YOI eHUe MECAIbEe-
OMIAPHBIX NEPE2OPOOOK CO CYAHCEHUEM NPOCeema anbeeon — 3

Puc. 5. I'ucmonoeuueckuii cpe3 nezkozo kpuicel uepes 10 cy-
MOK Nocie Koppekyuu 0owe2o 00e3804CUsaniss NOmpedieHuem
usuonoeuueckoeo pacmeopa 6e3 oepanuvenuti. Okpacka no
Ban I'uzon. % 140.

IIpoceem nezounoil éenvt — 1, napasaszanvhoe paspacmanue
COeOUHUMENbHOU MKAHU — 2, YMOTWeHHble CIMEeHKU anbeeol — 3

B oraenpHBIX MecTax Ha (OHE KAWLIIPOCTa30B HaOMOIa-
JIMCh MEJIKOOYATOBBIC Mep/HaIieIe3HbIe KPOBOU3IHUSHIS. Mex-
aJIbBEOJISIPHBIC TIEPEropoKH ObLIM YMEPEHHO YTOJIICHHBIMU.
Onpenensiinch JOKaJbHBIE JHcaTesieKTa3bl ¢ aedopmarmeit
MpOoCBeTa aJIbBEOJI, JIMOO MOJHBIM UX 3aKpbITHEM. B panbHei-
IIEM TIPOMCXOIUIIO MOCTENIEHHOE BOCCTaHOBIEHHE MOPhODyH-
KIIMOHAJIBHOT'O COCTOSIHUA CprKTyprIX KOMIIOHCHTOB JICTKHX

© GMN

C COOTBETCTBYIOLICH AMHAMUKONH MX KOJIMYECTBEHHBIX IOKa-
3areneid (tabiuua 1). B 3aBepuiaromied ctajiny SKCepUMEHTa
HaOJronanach akTUBalus (hUOPOIUIACTHYECKHUX MPOIICCCOB B Ma-
paBazajbHBIX M NMepHOPOHXUATIBHBIX MPOCTPAHCTBAX, OJHAKO KaK
0COOCHHOCTB CIIEIyeT OTMETHTD UX OOJIBILYIO aKTUBHOCTh B CPaB-
HEHUH C )KUBOTHBIMHU IIPEIbLIYILCH cepuH (puc. 5).

Hawubonee >pdextuBHON Obl1a 03MpPOBaHHAS KOPPEKLUS
MUTHEBOW BOJOM. [Ipu nmpuMeHeHuu 3TOro Meroaa peruapara-
LMY TIPOMCXOIMIIO TIOCTENIEHHOE, TPAKTUYECKH MOJTHOE BOCCTa-
HOBJIeHHE MOP(OQYHKIIMOHAIBHOTO COCTOSHHUSI CTPYKTYPHBIX
KOMIIOHCHTOB JICTKUX 03 BHIMMOTO mporpecca (uodporuia-
CTHYECKHUX IpoueccoB. [Ipexorsiiye HapyLIeHUs OpraHHOTO
KPOBOOOpAIIEHHSI OTMEYAIHNCh TOJIBKO B TIEPBBIE CYyTKH JKCIIe-
PHMEHTA U 3aKJII0YAINCh B YMEPEHHOM KPOBCHAIIOJIHEHUH JIe-
TOYHBIX apTepuil U BeH 0e3 BBIPAXKECHHBIX KANMLIIPOCTa30B U
C OTCyTCTBI/IeM KpOBOH3HHHHHﬁ, 4qTo CyH_ICCTBeHHO HEC BJIUAJIO
Ha CTPYKTYPHOE COCTOSIHHE M MOP(pOMETPUYECKUE apaMeTpbl
MapeHXUMbI OpraHa.

BoiBoapbl. 1. [lnutenpHoe obiiee 00€3BOXKUBAHUE TIPHBOIUT
K CyL[IeCTBCHHbIM HU3MCHCHUAM B JIETKHUX KPBIC, YTO HPOSABJIA-
eTCs B CHIKCHUHM YPOBHS MOP(OMETPUYECKHX IMapamMeTpOB
UX CTPYKTYPHBIX KOMIIOHEHTOB (YMEHBIIEHHE MAacChl Oprasa,
HUCTOHYCHUE MCEXKAJIBbBCOJIAPHBIX IIEPETOPOIOK, yMeHbH_leHl/Ie
JUaMeTpa M IUIOIIAJN CEUSHHUs ajbBeoJ, a TaK)Ke CHUKCHHUE
TOJILIUHBI MHOTOPAAHOIO MEPUATEIILHOI'O SIUTEIINA CJ'IH?)PICTOﬁ
000J10uKH OPOHXOB) Ha (JOHE PACCTPONUCTB OPTaHHOTO KPOBOO-
OpareHus.

2. Koppekuust yrorpebieHus Bobl 0e3 OrpaHH4eHUs B paH-
HHE CPOKH yCYryOnsieT reMOAMHaMUYECKIEe PaccTpoiicTBa (I1o-
HOKPOBHE apTepHil U BEH, KalWUIIPOCTa3bl, MepAnane/ie3Hble
KpOBOI/I3J'Il/15[HI/I$l) C COOTBeTCTBleH_Il/IMPl HU3MCHCHUSMU B ITIApECH-
xuMe (YTOJIIEHHE MEXalbBEOJSIPHBIX MEPEeropoaokK, yBeluye-
HUE 30H JMCATEIICKTa3).

3. Ilpu HeorpaHMueHHOM yNOTpeOIeHNH (PU3HOIOrHIECKO-
Tro pacTBOpa U3MEHEHHS B JICTKUX U UX KPOBEHOCHOM pycne B
paHHUE CPOKHU 6I>IJ'II/I HECKOJIBKO MECHEC BBIPAXXCHHBI, YEM IIPU
HEOTPAHUYCHHOM yHOTpe6HCHPlH BOJibI, OJTHAKO, B OTAAJICHHBIC
CPOKH y TaKUX XKMBOTHBIX OTMEYAJHCh aKTHBHBIE (rOpoILIa-
CTHYCCKast UBMCHCHHMU:I.

4. Haubonee 3(h(heKTHUBHBIM METOIOM PETHAPATALUH OBLIO
JI0O3UPOBAHHOE MOTpeOIeHHEe OOBIUHOM MUTHEBON BOABI, YTO 10~
3BOJIMJIO MOCTENEHHO BOCCTAHOBUTH HOpMaibHOE MopdodyH-
KLHOHAIBEHOE COCTOSIHHUE JICTKHX.
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SUMMARY

PECULIARITIES OF STRUCTURAL CHANGES IN RAT LUNGS IN APPLICATION
OF DIFFERENT METHODS OF REHYDRATION AFTER GENERAL DEHYDRATION

Herasymiuk 1., Vatsyk M., Herasymiuk M.

1. Horbachevsky Ternopil State Medical University of Ministry of Healthcare of Ukraine, Ternopil, Ukraine

Dehydration of the organism leads to the disturbances in
homeostasis and structural changes in the lungs. Inadequate
rehydration can also lead to the undesirable consequences.
Experiments were carried out on rats, which modeled general
dehydration and its correction: with metered potable water con-
sumption, with water consumption without restrictions and cor-
rection by using a physiological solution. It was established that
total dehydration leads to a decrease in the mass of the organ,
the thinning of the interalveolar partitions with simultaneous de-
crease in the diameter and area of the alveolar section, as well as
a decrease in the thickness of the multi-row blinking epithelium
of the bronchi. Such changes occur on the background of as-

cending vasoconstriction of the small and middle branches of the
pulmonary arteries with simultaneous expansion and increase in
the capacity of the large diameter branches. Rehydration without
water restriction enhances circulatory disorders with the devel-
opment of edema in the parenchyma and peribronhial and para-
vazal spaces, with the formation of perdiopedic hemorrhages.
When applying a physiological solution without restrictions, the
nature of structural changes in the lungs was similar, albeit less
pronounced. The most effective was the dosed correction of po-
table water.

Keywords: dehydration, rehydration, lungs, edema.

PE3IOME

OCOBEHHOCTHU CTPYKTYPHbIX U3MEHEHMIA B JIETKAX KPBIC
P TIPUMEHEHUU PA3JIMYHBIX METOAOB PETUAPATALIMU ITOCJIE OBIIEI'O OBE3BOKUBAHUS

I'epacumiok U.E., Banuk H.A., 'epacumiok M.U.

Tocyoapcmeennoe yuebnoe gvicutee 3asedenue « Teprononvbekuil 20Cy0apcmseen bl MeOUYUHCKUL yHusepcumen
um. UA. Topbauesckoco M3 Yrpaunwi», Ykpauna

OO6e3BOKMBAHUE OPraHU3Ma TPUBOIUT K HAPYIICHUSIM rOMe-
ocTasa M CTPYKTYPHBIX M3MEHEHHi B jierkux. HeanexBarHas pe-
THIpATAIHs MOXKET TIPUBECTH K HEXKEJIATEIBHBIM [OCIIEICTBUSIM.
DKCIIEPUMEHTHI TIPOBEIEHBI HA KPHICAX, KOTOPHIM MOJIEIHPOBAIIH
obmiee 00e3BOKHUBAHKE H €10 KOPPEKIIHIO: TO3MPOBAHHBIM MOTPE-
OJICHHEM MIUTHEBOM BOJIBI, OTPEOIICHHEM BOJIbI 0€3 OrpaHHYCHHUIA
U IIyTeM TPUMEHEHHsT (PU3UOJIOTMIECKOTO PACcTBOPa. YCTaHOBIIE-
HO, 4TO 001IIee 00E3BOKMBAHKE MIPUBOIUT K YMEHBIIEHUIO MACChI
OpraHa, HCTOHYEHHIO MEKAIBBEOJSIPHBIX IEPErOPOJIOK C OJIHOBpPE-
MEHHBIM YMEHBIIICHHEM JIMAMETPA U TUIOMIAIH CEUCHHUS abBEOJ,
a TaKKe CHWKEHWEM TOJIIUHBI MHOTOPSHOTO MEPIIATELHOIO

srmrennst OpoHxoB. Takne H3MEHEHHsT IPOUCXOIAT Ha (OHE BOC-
XOJISIICH BA30OKOHCTPHKIIMU MEJIKHX M CPEIHHUX BETBEH JICTOYHBIX
aprepHuii ¢ OJHOBPEMECHHBIM PACIIMPEHUEM H YBEIMYCHHEM EMKO-
CTH BeTBel OorbIoro quamerpa. Perunparamys 6e3 orpaHHdeHs
BOJIBI yIIIyOJIsSIeT paccTpoiicTBa KPOBOOOPAIEHHS C PAa3BUTHEM OT-
eKa B IAPEHXHUME U EPUOPOHXUAIBHBIX, & TAKKE U MapaBa3aibHIX
MPOCTPAHCTBAX C 00pa30BaHMEM IIepAHAIee3HIX KPOBOM3IIHSHHI.
I[Ipn nprmMeHeHny (pU3MONIOrHYecKoro pacTBopa Oe3 orpaHnYeHHil Xa-
PaKTep CTPYKTYPHBIX M3MEHEHHI B JIETKKX OBLT aHAJIOTMYHBIM, XOTSI
U MeHee BbIpakeHHbIM. Hanboree a¢dekTruBHOI Oblia 1031MpoBaHHAs
KOPPEKLIHsI TUTHEBOM BOIOM.
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KJETOUYHbI COCTAB SIUTEJINSI BOPCUH CJIM3UCTOI OBOJIOUKHU
JBEHAIIATUIIEPCTHO KMIIKH KPBIC B YCJIOBUSIX JENCTBUS
SMUXJOPTUIPUHA U MEJUKAMEHTO3HBIX ITPEITAPATOB

Mup3zedacoB M.A., CmupnoB A.C., Cmupnos C.H.

Tocyoapcmeennoe yupedcoenue «JIyeanckuili 20Cy0apcmeeHHblil MeOUYUHCKUL YHUsepcumemy, Ykpauna

Ha ceronusinuii neHs HacelIeHUE HAXOAUTCS 110]] BIUSHUEM
pa3IMYHBIX 3arps3HUTEINICH OKpy»Karollell cpesbl aHTPOIOreH-
HOTO IPOUCXOXKICHUS, KOTOPBIE IPU MIOIalaHUU B OPIaHU3M He-
raTWBHO BIIMSIIOT HA COCTOSIHUE 3/10pOBbs [2,6,9], BbI3bIBas pas-
BUTHE IaTOJOIMYECKUX COCTOSHHUH OpPraHOB PECIUPATOPHON,
cepueuno-cocynucto [3,11,12] u numeBapuTesbHON CUCTEM
[5,8]. Xumuueckue 3arps3HUTEIN OKPYKarolleil cpesibl MoCTy-
[AI0T B OPraHU3M YeJIOBEKa Pa3IMYHbIMU IIyTSAMH, B TOM YHUCIIE
UHranuoHHbIM [1,4,14]. OgHuM U3 Takux 3arpsa3HUTENCH sB-
nsiercst snuxstopruapue (DI1XTD), ¢ KOTOpPBIM YeIOBeK KOHTaK-
TUPYET B HIOBCEAHEBHON KM3HU ¥ IPO(PECCHOHATBHOI AesTeNb-
HOCTHU Ha HEKOTOPBIX mpousBoacTBax [10,13]. OIIXT Bnuser Ha
COCTOSIHHE OPraHOB IMUIEBAPUTEILHON CUCTEMBI, B UACTHOCTH
n3MeHsier MopQodyHKIMOHAIBHOE COCTOSHHE JKeiayaka [7].
Mexanusm aeiictBus OIIXI Ha 1BeHaIUATHIIEPCTHYIO KUIIKY
(JAK) mo ceit neHp He ucclenoBaH, HE pa3paboTaHbl METOMIb
NPOQMIAKTUKY U KOPPEKIINHU HAPYIICHUH, KOTOPbIe BOSHUKAIOT
B pesynbrare aercteust SI1XT.

Ilenbto uccaenoBanus SIBUIOCh YCTAHOBUTh XapaKTep Hapy-
IIEHUH COCTOSIHHSI BOPCHH CJIU3MCTOH OOOJIOYKH JBEHAATH-
NEPCTHON KUIIKU B YCJIOBUAX JUIMTEIBHOIO ACHCTBUS SIUXJIOP-
THIpPHHA ¥ OKCIIEPUMEHTAIBHO 00O0CHOBAaTH S(P(PEKTHBHOCTD
[IPUMEHEHUS IKCTPAKTa SXMHALCU IIypPILypPHOH U TUOTPUA3OIU-
Ha JUI KOPPEKLMU ITUX HAPyILICHUN.

Marepuana u meronbl. Vcnonb3oBanbl 180 caMIioB Oelbix
kpbic pangoM6pennoit muHHn WAG/G Sto maccoii tena 200-
250 rpam), KOTopble ObLIH pa3zelieHsl Ha 6 rpymi o 30 KpsIC B
kaxJioi: I rpynna — kontpous, Il rpynmna - KpbICbl, KOTOPLIM Ha
MIPOTSKEHUU 2 MECALEB IIATh JHEH B HENEI0, B TCUCHUE IATH
4acoB B JcHb, B o3¢ 10 [TJIK (mpemenbpHO jpomycTumasi KOH-
neHTpauus), nposoauay uHranauuu SIIXT. Kpsics! 111 rpymmst
B TE€UCHHE 2 MECSIEB, 0 IIATh JHEH B Hepemo, B 9.00 yacoB
yepes3 JKEIYIOUYHbIH 30H[ MONydYald 3KCTPAKT dXUHALEU IIyp-
mypaoit (OI1) B Buge BogHOro pacrsopa u3 pacuera 200 mr/xr
Mmaccsl Tena. Kpeicam IV rpynnsl B TeueHue 2 MecsleB, IATbh
JHeW B Hezenro, B 9.00 yacoB, BHYTpHOPIOIIMHHO, B 03¢ 117,4
MI/KT Macchl Teia BBomwin 2,5% pacTBOp THOTpHazoyiuHa. V
rpymna - kpbichl, noiayudasmue DIIXT u sxcrpaxr OI1. Kpricam
VI rpynnst BBoamu SIIXT u TnorpuasonuH.

© GMN

BeiBeeHue Kkpbic U3 9KCIEPUMEHTA OCYILLECTBISUIN Ha 1, 7,
15, 30 u 60 cyTku nocie 3aBeplieHus: BBEACHHS UCCIIETYEeMbIX
xumuyecknx BemecTB. @parmentsr JIK ¢duxcupoBamu B pac-
TBOpe (opManrHa. ['ucTomornueckyro 00padboTKy MOIyYEeHHBIX
[penaparoB IPOBOAWIM IO CTaHAApTHOM Meroauke. Ilapa-
(MHOBEIE Cpe3bl TONIUHOW 4 MKM M3rOTaBIMBAIA HAa CAHHOM
Mukporome. OKpacky cpe3oB OCYILECTBIIUIU 10 MeToauke Ban
T'n3oHa, ncnosnb30Bany OKpacKy reMaTOKCUIMHOM U D03UHOM, a
Takxke okpacky 1o I'pumenuycy..

MopdodyskimonansHoe cocrosiune JIK u KIeTOYHBIH co-
CTaB SIUTEIHS BOPCHH cim3ucToit obomouku (CO) JIK ore-
HUBAJM MMOCPEIICTBOM J1abOpaTOPHOrO MHKpockoma cepun MC
100 ¢upmbr Micros (ABCTpHS) U IIPOrpaMMHOTO 00ECTICUCHUST
«Microvisible» (Bepcusi 1.11.10). OnpeneneHue T0CTOBEPHO-
CTH PA3/IUuUil OCYIIECTBIUIM C UCIOJIb30BaHUEM Kpurepust U
Mamnna-Yutau. Paznuuus cuntanu gocrosepHsiMu rpu p<0,05.

Pesynbrarel M ux o6cyxkaeHue. B ycioBUsAX ATMTENBHOIO
neiferBust DIIXT B crenke JIK KpbIC IpOUCXOAMIN U3MEHEHHUS.
MukpocKkonupoBaHue IPErapaToB MO03BOJIUIO BbIIBUTh OCHOB-
HbIE CTPYKTYpHBIE Cllou cTeHKH, Takue Kak CO, nojcinusucras
OCHOBa, MbIIIeYHas M cepo3Has obomouku. [lo cpaBHeHHMIO C
npenaparamu JIK KpbIC TpynIibl KOHTPOJISA B IIpenaparax Kpbic,
Ha KoTopbix neiictBoBan DIIXI, HaOmomanoch yMeHbIICHUE
TommuuHbl cTeHkH JIK. DTn n3MeHeHust 0COOEHHO SIPKO IPOSIB-
JISUIUCh B PaHHUE CPOKHU IOcCIe 3aBeplieHus nHransauii DIIXT.

CO JK xpoic, koropeiM BBoauin IIIXI, kak u CO K kpbic
IpyNIbl KOHTPOJS HMeJIa TUIUYHBIC CTPYKTYPHbIE KOMIIO-
HEHTBI: DIUTENUH, 1OJ KOTOPHIM HAXOIWIHCh COOCTBEHHAs M
MbllleyHas iacTuHkU. Beicora Bopcun CO JIK nmox BnusiHMEM
OIIXT" ymensbanack. BopcuHbl, B OCHOBHOM, UMEIN LIUIUHIPU-
yeckyto (opmy, HO ux Qopma Obl1a Gostee BapHaOeIIbHOM, YeM y
KPBIC TPYNIBI KOHTPOJS, HAOMIONAICS IMOIMMOP(U3M BOPCHH.
Kpunter CO coxpaHsiii, IpenMyIecTBEHHO, TPyOUaTyro Gopmy,
BMECTE C TeM, IIyOHHa KPUIIT yMEHbIIa1ack. B oTaensHbIX MecTax
MPOCBETHI KPHUIT OBUIM HEPAaBHOMEPHO PACIIMPEHHEL.

Onutenuit CO JIK kpblc, HaXOAUBIIUXCS HOA BIUSHUEM
OIIXT, 6bUT OHOCIOHHBIM HWIIMHIAPHYECKUM. BricoTa snmte-
JIMsl B CPABHCHUU C TAaKOBOU y KPBIC I'PYIIIBI KOHTPOJISL YMEHb-
manack. B snureniy BOpCHHOK HAOMIONAINCH CTOI0YATHIE JITH-
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Tabnuya. Knemounwlii cocmag snumenust 60pcut 08eHAOYAmMunepCmHol KUWKU Kpblc

Homep JleHb Ha0I01eHUs
Iloxka3zaTesn
rpynmnbl 1 nenn 7 neHb 15 nenn 30 nenn 60 nenn
1 175,83 175,53 178,35 175,73 178,04
(n=6) +10,10 +11,03 49,54 48,20 +12,18
2 140,54 143,19 156,26 166,27 176,05
(n=6) +8,34% +8,70% +8,33% 19,43 +11,14
3 184,07 181,00 182.10 177.29 17824
KonmuecTBo KIETOK B OJHOM BOPCHHE, (n=6) +10,24 +11,27 9,57 +8,00 +12,33
M=+CKO 4 188,68 185,16 186,98 181,11 178,86
(n=6) +7,02¢ 48,85 +4.84 49,29 +10,24
5 159,71 163,13 170,09 173,42 180,03
(n=6) +7,73* +10,19% +8,99*# 49,03 +10,62
6 164,96 166,87 173.58 173,74 178,39
(n=6) +10,64% +9.26* +8,65* +7.62 +9,00
1 154,66 153,55 158,26 154,63 159,49
(n=6) +10,66 +11,74 4727 +11,17 +10,46
2 117,80 122,33 135,72 143,62 155,15
(n=6) +7,70% +7,28% +7,06* +9,38 49,92
3 162,17 158,81 161,59 155,98 159,51
KonuuecTBO cTOI0UYATHIX AIUTEIMOLUTOB (n=6) +8,16* +12,32 +7,40 +11,03 +10,41
B 0z1H0# Bopcune, M+CKO 4 166,20 162,64 165,88 159,22 160,37
(n=6) 47,16 +11,32 47,18 49,89 +9.16
5 138,51 141,64 149,58 150,82 159,24
(n=6) +10,33% +9,61* +8,35% +11,67 +10,48
6 142,58 144,71 152,67 150,81 158,50
(n=6) +9,70+ +10,00¢ +7,58¢ +9.81 +7,04
1 17,15 17,87 17,60 17,18 17,49
(n=6) +0,90 +1,06 +1,10 +0,75 +0,84
2 14,31 15,21 15,85 16,67 17,43
(n=6) +0,77% +0,91* +1,01* +0,73 +0,83
KonuuecTBo 60Kal0BUIHBIX i 17,93 18,39 17,92 17’32* 17,46
5K30KPUHOIIUTOB B OJIHOI BOPCHHE, (n=6) +0,96 +1,02 +1,03 +0,78 +0,89
M=+CKO 4 17,91 18,44 18,10 17,63 17,67
(n=6) +0,93 +1,16 +1,13 +0,80 +0,83
5 15,83 16,81 16,95+ 17,19 17,53
(n=6) +0,91 +1,00* 1,02 +0,86 +1,05
6 16,15 17,09 17,17 17,06 17,63
(n=6) +0,86" +1,05% +1,13 +0,72 +0,64
1 3,94 4,12 4,16 4,16 4,20
(n=6) +0,35 +0,23 +0,24 +0,32 +0,29
2 3,43 3,67 3,77 4,08 4,19
(n=6) +0,31* +0,23* +0,34* +0,30 +0,30
3 4,11 424 424 4,19 420
Komaectso aPFHPO‘b{m"HHX (n=6) +0,39 +0,21 +0,24 +0,31 +0,31
SHIOKPMHOLIMTOB B OJIHON BOPCHHE,
M+CKO 4 4,10 4,26 423 423 4,23
(n=6) +0,35 +0,25 +0,27 +0,32 +0,28
5 3,69 3,87 4,01 4,19 4,28
(n=6) +0,31 +0,00% +0,23 +0,46 +0,30
6 3,76 3,96 4,08 4,15 4,26
(n=6) +0,27 +0,28 +0,35 +0,29 +0,37

npumeuanusa: 1)~ - p <0,05 - cpasnenue c nokazamenem kpuic 1 epynnoi (konmponn);
2) #- p <0,05 - cpasnenue ¢ nokazamenem Kpuic, Ha komopwix oeiicmeosan IIIXT (1l 2pynna)

112




GEORGIAN MEDICAL NEWS
No 1 (286) 2019

TEJINOLUTHI, OOKATOBUIHBIC 3K30KPUHOLUTHI, IHIOKPUHOLUTHL.
B snuTenuu Kpunt npucyTCTBOBAIU CTOI0YATHIE SITUTEIHOLU-
ThI, SHIOKPUHOLUTHI 1 OOKaJIOBUHbIE SK30KPHUHOLUTHI, KIIETKH
[Manera n HennddepeHunpoBaHHbIE SMUTEIHOUUTEL. B 6a3aib-
HOH YacTHU KPUIT NPHUCYTCTBOBAIN MUTOTHYECKH IEIIAILIUECS
KJIETKH.

Cron0uarple SMUTENUOLMTHI y KPBIC, Ha KOTOPBIX BIMSLI
OIIXT, coxpaHsM XapaKTepHYIO LIMIMHIPHYECKYIO (GopMy U
HOJISIPHOCTb. AMHMKAaJIBHBIC MONIOCH CTOJIOUATBIX AMUTEIHOLH-
TOB OBLIIM HAIIPABJICHBI B IPOCBET KUILKHU, a 6a3aJIbHbIE TOIIOCHI
OblIM OOpalleHbl K 0a3zaybHOM MeMmOpaHe. Slnpa 3THX KIIETOK
UMEJH, NPEUMYIIECTBEHHO, OBAJbHYIO (OpMY M HaXOAWIIHCH
Ommke K 0asanbHOMY mosrocy. Kak u y KpbIC TpyIIbI KOHTPO-
JIs1, CTOJI0YATHIC AMUTEIUOIMTHI 00PA30BBIBAIIM AUTEITHATBHBIN
iact Grarogapst INIOTHOMY HPHJICTAHUIO OJHOW KJICTKHU K JIpy-
roii. ITocne mmrensHoro aevicteus DIIXI BbicoTa CTONIOYATHIX
SMUTEJIMOLUTOB YMEHbILAIACD.

VY kpblic, koTopbM npoBoauiu uHrazsamu DX, kak u y kpbic
IPYNIbl KOHTPOJS, OOKaTIOBUIHbBIE SK30KPHHOLUTBHI SIUTENHS
BOPCHH U SIIUTENHSI KPUIIT ObLIN PACIIONIOXKEHBI TIOOJMHOUKE Cpe-
JIM CTOJIOYATHIX AMUTEIMOLUTOB. bokanoBuiHbIe SK30KPHHOLUTHI
COXPAaHsUIH XapakTepHyIo GpopMy ¢ Goiee IHPOKUM alTKaIbHBIM
u Oonee y3kuM Oa3aibHBIM IMOMIOCAMU. SIipa GOKalOBUIHBIX
9K30KPUHOLIMTOB JIOKAJIM30BAIUCH B 0a3aJbHON 4acTH KJICTOK. Y
KpBbIC, Ha KoTopbIX aeiictBoBai DIIXI, 1 y KpbIC IpyIIIbl KOHTPOJII
kietku [lanera HaxoauMch B 0a3aibHOM YaCTH KPHIIT, ObUTH pac-
HOJIO’KEHBI, IPEUMYIIIECTBEHHO, OMHOYHO ¥ IMEJIH XapaKTEepHYIO
npusMarnieckyto ¢popmy. dopma u JTOKaIN3AMs IHIAOKPHHOLIU-
TOB KpblIc, nomy4aBumx IIIXT, He omyamich oT GOpMBI 1 JIOKa-
JIM3ALMH 3HIOKPUHOLUTOB KPbIC MPYIIIBI KOHTPOJIS.

B ycnosusix murtensHoro neifersust DIIXIT knetounsiit co-
cTaB snurTenus BopcuH JIK u3MeHsuics B CpaBHEHUH € TAKOBBIM
y KpBIC TpyIIbl KOHTPoJst. KosmuecTBoO KiIeTOK B OHON BOpCU-
He CO JIK kpslic, Ha KoTophIx AeiictBoBai JIIXI, ymenbinanocsh
[0 OTHOUICHUIO K AHAJOIMYHOMY IIOKa3aTeNII0 KPBIC I'PYIIIbI
KOHTposst Ha 1 cyTku uccnenosanus Ha 20,1% (p<0,01), na 7
cyTkH - Ha 18,4% (p<0,01), na 15 cytku - Ha 12,4% (p<0,01).
KosryecTBo cTOMOUATHIX SMUTEIHOIUTOB B 0HOM Bopcure CO
JK kpbic, Ha koTopbIX Biausu1 DIIXI, 10 OTHOLIEHHUIO K COOTBET-
CTBYIOLLIEMY ITOKa3aTeJIl0 y KPbIC IPYIIIbI KOHTPOJIS, OKA3aJ10Ch
menbIe 1, 7 u 15 cyrku Ha 23,8% (p<0,01), na 20,3% (p<0,01)
u Ha 14,2% (p<0,01), coorBercTBeHHO. [lyIMTEIIbHOE BO3ICH-
crue DIIXI" BBI3bIBANO YMEHBIIEHHE KOJINYECTBA OOKATOBUI-
HBIX 9K30KpUHOLMTOB B 0gHOI Bopcune CO JIK B cpaBHeHUU C
KOJINYECTBOM OOKaJIOBUAHBIX 3K30KPUHOLUTOB B OHON BOpCHU-
He CO JIK kppIc rpynib! KOHTPOJISL Ha 1 CyTKH MCCIIEI0BAHUS HA
16,6% (p<0,01), Ha 7 cyTku - Ha 14,9% (p<0,01) u Ha 15 cyTku
- Ha 10,0% (p<0,05). KonuuecTtBo aprupodiibHbIX SHIOKPHHO-
1utoB B oHOH BopcuHe CO JIK Kkpblc, epeHecnX HHIalsLuH
OIIXT, oka3anoch MEHbLIE YeM Y KPbIC IPYIIIbI KOHTPOJIS Ha |
cyTkH nocie npekpaenus BBenenus IIIXI na 13,1%, p<0,05,
Ha 7 cytku - Ha 11,0% (p<0,01) u 15 cyrku - Ha 9,3%, p<0,05
(Tabnuma).

KonnyecTBO KJIETOK, @ TaK)XKe KOJINYeCTBO OOKaIOBHIHBIX
9K30KPHHOLIUTOB, aprupOQUIBHBIX IYHIOKPUHOLHUTOB B O/I-
Hoit Bopcune CO JIK mox BoznerictBuem skctpakra D11 mo
OTHOILIEHHUIO K 3TUM IOKA3aTeJsIM y KPbIC I'PYIIIBl KOHTPOJIS
MEHSJIOCh CTAaTUCTUYECKH HELOCTOBEPHO. Y KpBIC, HA KOTO-
pBIX aeiicTBoBa SKCTpakT DI, KOTUYIESCTBO CTOIOUATHIX MU~
teauouuTos B ogHoi BopcuHe CO JIK B cpaBHeHuUU ¢ Konuye-
CTBOM CTOJIOYATHIX AMUTECIUOIUTOB B 0HOU Bopcune CO JIK
KpBIC TPYIIIBI KOHTPOJIS yBesnuuBanach Ha 1 cyTku Ha 4,9%
(p<0,05) (Tabaura).
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KonnuecTBo KIJIETOK B OIHOW BOPCHUHE KPBIC, HA KOTOPBIX
BO3JCHCTBOBAJ THOTPHA30JIUH, YBEIWYMBAIOCH Ha 1 CyTkH
uccienoBanus Ha 7,3% (p<0,05) B cpaBHEHHH C KOHTPOJIEM.
B ycnoBusix UIMTEIBHOTO BO3AEHCTBUS THOTPHA30JIMHA KOJIU-
YEeCTBO CTOJOYATHIX SMUTEINONUTOB B onHoM BopcuHe CO JIK
yBeanumiiock Ha 15 cytku nHaOmonenus Ha 4,8% (p<0,05) B
CPaBHEHUHU C TaKOBBIMM Y KpbIC IpymIibl KOHTpous. Ilon Biu-
SSHUEM THOTPHA30JIMHA YHCII0 OOKAJOBUIHBIX 3K30KPUHOIIUTOB
¥ aprupoQHIbHBIX YHJOKPUHOLUTOB B oHOoi Bopcune CO JIK
U3MEHSIOCh CTaTUCTUYECKH HEJOCTOBEPHO B CPABHEHHUU C CO-
OTBETCTBYIOLIMMH II0Ka3aTeJIIMH Y KpPbIC T'PYMNIIBI KOHTPOJLA
(Tabnuua).

ITocne 3aBepumienus anurenbHoro BenaeHus DX u sxe-
tpakta JI1 konmuectBo Kietok B oxHoi Bopcune CO JIK B
CPaBHEHHMHU C COOTBETCTBYIOILUM IIOKa3aTeleM y KpbIC I'pyIl-
bl KOHTPOJISI OKa3aJI0Ch MEHBILC HAa | CyTKHM MCCIIENOBAHUS Ha
9,2% (p<0,05), Ha 7 n 15 cyTku ymeHnsluenue pocturio 7,1%
(p<0,05) u 4,6% (p<0,05), coorBercTBeHHO. COMNOCTABICHHE
KoJIn4ecTBa KieTok B oxHoi BopcuHe CO JIK y kpbIc, Ha Ko-
TopbIX Bo3zaercTBoBamu DIIXI ¢ KOJIMUECTBOM KIIETOK B OHOM
BopcuHe CO JIK y kpbIc, Ha KOTOpbIX BozzaekicTBoBanu DX
u sKcTpakT DI1 0AHOBPEMEHHO, BBISIBUIIO, YTO Y IMOCICIHUX
JTAaHHBINA TIOKa3aresb ObLT OoJbilie HA 1 CYTKH HAOMIONCHUS Ha
13,6% (p<0,01), Ha 7 cytku - Ha 13,9% (p<0,01) u Ha 15 cyTku
- Ha 8,9% (p<0,05) (Tabnuma).

B ycnosusax anurensHoro aerictsusa IIIXI u sxerpakra D11
IPOUCXO/NIIO YMEHbBIICHHE KOJIMYECTBA CTOIOUATHIX SMHUTEIIHO-
uToB B oHOM Bopcune CO JIK B cpaBHEHHH C aHATOTMYHBIMU
IIOKAa3aTeJIIMU Yy KPBIC IPyNIbl KOHTposid Ha 1, Ha 7 u 15 cyT-
ku Ha 10,4% (p<0,05), Ha 7,8% (p<0,05) u Ha 5,5% (p<0,05),
cooTBeTCTBeHHO. Konmn4yecTBO CTOJI0YAThIX AMUTENINOLHUTOB B
onnoit Bopcune CO JIK kpsic, kotopbiM BBoauan DIIXI u sxe-
TpakT D11, 6bU10 OOJBIIIE TAKOBOTO Y KPBIC, HA KOTOPBIX BO3CH-
crBoBasiu Tosibko DIIXT, Ha 1 cyTku uccnenoBanus Ha 17,6%
(p<0,01), na 7 cyrku - Ha 15,8% (p<0,01), Ha 15 cyTku - Ha
10,2% (p<0,05) (Tabmuua).

KonmuectBo G0OKaIOBUIAHBIX YK30KPUHOIUTOB B OJIHOW BOP-
cute CO JIK kpsic, nomyuasumx SIIXT u sxerpakr DI, B cpas-
HCHUU C KOHTPOJIEM Ha | CyTKH MCCIIeIOBAHUS ObLIO MEHBIIIC HA
7,7% (p<0,05). Ilo OTHOWIEHHIO K KOJINYECTBY OOKAJIOBUIHBIX
9K30KpUHOLMTOB B oziHOM BopcuHe CO JIK y KpbIC, Ha KOTOPBIX
BozaeiicTBoBasin DIIXT, komM4ecTBO OOKATOBHIHBIX IK30KPH-
HouuTOB B ofHOM BopcuHe CO JIK y KpbIC, HA KOTOPBIX BO3-
nerctBoBaiu DIIXI u sxerpakrom DII, okazanoch Oosbie HA
1 cytku Ha 10,6% (p<0,05) u Ha 7 cytku Ha 10,5% (p<0,05)
(Tabnuua).

Jmurensnoe Bo3aeiictBue DIIXT u skerpaxra II1 conposo-
KIAJIOCh YMEHBLICHHEM KOJNYECTBA aprUpOQHIbHBIX DHIO0-
KpuHOIUTOB B oiHO# Bopcuue CO JIK Ha 6,0% B cpaBHEHUU C
KOHTpoJieM Ha 7 cyTku Habmonenus (p<0,05). Craructuueckn
JIOCTOBEPHBIX Pa3InUnili B KOJHYECTBE aprupOPUIBHBIX HIO0-
KpuHOLUTOB B ofHOM BopcuHe CO JIK y Kkpblc, MOTy4HBIINX
unransauu DIIXT n y kpsic ¢ Bo3aeiictBuem DIIXTI n sxcrpak-
ta OIl, HU HAa OJHOM M3 CPOKOB HCCIICIOBAHMS HE BBISBICHO
(Tabnuua).

Knerounsiii cocraB snurenus Bopcun CO JIK kpsic, nomy-
yapmux OI1X ¥ THOTpHA30/IUH, XapaKTepU30BAJICS YMEHbIIIE-
HUEM KOJIMYecTBa KJIeToK Ha 6,2% (p<0,05) B cpaBHEHUU C
KOHTposieM Ha 1 cyTku uccnenosanus. [Io oTHOLIEHHIO K KO-
JIMYECTBY KJIeTOK B opHOM BopcuHe CO JIK kpbic, momyduBIINX
uaramsauu DIIXT, naHHBIA MoKa3arelb y KpbIC, HA KOTOPBIX
BoznercrBoBasin DIIXI u THOTpUA30JIMHOM, BO3pacTan Ha
17,4% (p<0,01), 16,5% (p<0,01) u na 11,1% (p<0,05) na 1,
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7 1 15 cyTKH, COOTBETCTBEHHO (Tabnuua). Benencrsue BuusHus
OIIXT u THOTpUA30IMHA KOJMYECTBO CTOJIOYATBIX DIHTEIIHO-
utoB B oqHoM BopcuHe CO JIK ymeHbIIaI0Ch B CPAaBHEHHUHU C
koHTposieM Ha 1 cytku Ha 7,8% (p<0,05). B cpaBHeHUM ¢ Ko-
JINYECTBOM CTOJIOUATHIX SMHUTEIUOUUTOB B ofHOM BopcuHe CO
JK xpsic, nonyunsimmx uaramsinuu 1IXI y kpblc Ha KOTOPBIX
BozzericTBoBanmy DIIXI" M THOTpHUA30JIMHOM, TOT MOKa3aTellb
6611 Gostbiiie Ha 1 cyTku uccnenosanus Ha 21,0% (p<0,01), na 7
cytku - Ha 18,3% (p<0,01) u Ha 15 cyTku - Ha 12,5% (p<0,01)
(Tabmuma).

M3meHenust komvyecTBa OOKaJIOBUIHBIX YK30KPUHOILUTOB B
onnoii Bopcune CO K non Baustauem DIIXI u tnorpuazonuna
B CPaBHEHUH C KOHTPOJIEM OBUIM CTATHCTHYECKU HEIOCTOBEp-
HBI. Y KpbIC, Ha KOTOpBIX Bo3zeiicTBoBanu DIIXI" u Tnorpuaso-
JIMHOM, KOJIMYECTBO OOKAJOBHIHBIX AK30KPHHOLUTOB B OJHOIL
Bopcune CO JIK Bozpacrasio Ha 1 cytku Ha 12,9% (p<0,01) u Ha
7 cyTtku - Ha 12,4% (p<0,05) B cpaBHEHUH € COOTBETCTBYIOIUM
II0KA3aTelIeM y KPBIC, NOTYUUBIINX MHransaquu Toiabko DIIXT.
KonnyecTBo aprupo(uibHbIX SHIOKPHHOIIMTOB B OIHOW BOP-
cue CO JIK y kpsic ¢ Bozaelicteuem DIIXI' u tnorpuazonu-
HOM C TaKOBBIMH KaK y KPBIC TPYIIIBI KOHTPOJIS, TaK U y KPBIC,
KOTOpBIM BBOMIIM TONBKODIIXI, cTarucTHUeCcKH I0CTOBEPHBIX
OTJIMYMI HE BBISIBIIIO (TabiuLa).

BoiBoabI.

1. dmurensHoe BozzeiictBue DIIXI mpuBoauT K yMeHblie-
HUIO YucIIa KieTok B oqHoi Bopcune CO JIK kpbIc, coxpaHssach
¥ 110CJIe OKOHYAHHsI BBEACHUS YKa3aHHOTO XUMHUYECKOIO Bellle-
cTBa. [IpOMCXOMUT yMEHBIICHHE YHCIA CTONOYATHIX DITUTEINIH-
OLIUTOB, OOKAJOBUIHBIX IK30KPUHOLUTOB M aprupopHIbHBIX
9HJIOKPUHOLIUTOB.

2.V xpsic, He nonyyasmux JOIIXI, BBenenue sxerpakra D1
COIPOBOXKIAETCS KPATKOBPEMEHHBIM YBEIMYECHUEM KOINYECTBa
cTOJI0UATHIX AMUTENUOIMTOB B onHOW Bopcune CO JIK. Beene-
HHE THOTPUA30JIMHA KpbIcaM, KoTopble He nosryyanu JI1XT, BbI-
3bIBacT BPEMEHHOE BO3PACTaHNUE YUCICHHOCTH KJIETOK M CTOJIO-
YaThIX MUTEINOLUTOB B oiHOM BopcuHe CO JIK.

3. Ucnonb3oBanue sxcrpakra D11 Ha ¢pone unramsmit SITXT
CHIDKAeT CTEIEeHb YMEHBIICHHsI KOJIMYESCTBA KJIETOK M CToN0ua-
TBIX SMUTENHOLUTOB B 0HOI Bopcune CO [IK, ymenbL1aeT cTe-
MICHB U [UTUTEIBHOCTD YMCHBIIICHHSI KOJMUECTBA OOKATOBUIHBIX
9K30KpUHOLUTOB B o7iHOM BopcuHe CO JIK, cokpamaet nposoi-
JKHUTEIBHOCTh YMEHBILICHUSI KOJIMYECTBA aprupO(UIbHBIX YHIO0-
KpUHOLUTOB B 07HO# Bopcune CO JIK.

4. Ilpumenenue Tuotpuazonrna B couerannu ¢ I1XI" npuso-
JIUT K YMEHBIIECHHIO CTEIICHU U JJIUTEJIbHOCTH YMEHBLICHUS KO-
JIMYECTBA KJIETOK M KOJIMYECTBA CTOJIOUATHIX SMHUTEIMOLUTOB B
onnoit Bopcure CO JIK, a Takke npeaoTspamiaeT yMeHbLICHUE
KOJIMYECTBA OOKAIOBUIHBIX IK30KPHHOLUTOB U aprupoduiib-
HBIX SHJOKPUHOLMTOB B 0jHOH Bopcuue CO JIK.
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SUMMARY

THE CELLULAR COMPOSITION OF THE EPITHELI-
UM OF THE VILLUS OF THE MUCOUS MEMBRANE
OF THE DUODENUM OF RATS IN THE CONDITIONS
OF EPICHLOROHYDRIN AND DRUG INFLUENCE

Mirzebasov M., Smirnov A., Smirnov S.

State Establishment “Lugansk State Medical University”,
Ukraine

Purpose of the research is to study the nature of the disorders of
the villi of the duodenal mucous membrane (MM) in conditions of
long-acting ECH as well as to substantiate experimentally the ef-
fectiveness of the use of the extract of Echinacea purpurea (EP) and
thiotriazoline for the purpose of these disorders correction.

The withdrawal of the rats from the experiment was carried
out on the 1st, 7th, 15th, 30th and 60th day after the comple-
tion of the administration of ECH, EP extract and thiotriazoline.
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Histological processing of duodenum fragments was performed
according to the standard method. The cell composition of the vil-
lus epithelium of duodenal MM was evaluated using a laboratory
microscope of the MC 100 (Micros, Austria) and the Microvisible
software (version 1.11.10). The determination of the significance
of differences was carried out according to the Mann-Whitney U
criterion. Differences were considered significant at p<0.05.

Prolonged action of ECH led to a decrease in the number of
cells in one villus of duodenal MM. This decrease persisted af-
ter the end of the administration of this chemical. There was
a decrease in the number of columnar epithelial cells, goblet
exocrinocytes and argyrophil endocrinocytes. In rats that did not
receive ECH, administration of an EP extract was accompanied
by a short-term increase in the number of columnar epithelial
cells in one villus of duodenal MM. The administration of thio-
triazolin to rats that did not receive ECH caused a short-term
increase in the number of cells in one villus of duodenal MM
and the number of columnar epithelial cells in the one villus of
duodenal MM.

The use of EP extract on the background of inhalations of
ECH reduced the degree of decrease in the number of cells in
one villus of duodenal MM and the number of columnar epithe-
liocytes in one villus of duodenal MM, reduced the degree and
duration of reduction in the number of goblet exocrinocytes in
one villus of duodenal MM, reduced the duration of reduction
in the number of argyrophil endocrinocytes in one villus of duo-
denal MM. The use of thiotriazolin during the administration of
ECH led to a decrease in the degree and duration of a decrease in
the number of cells in one villus of duodenal MM and the num-
ber of columnar epithelial cells in one villus of duodenal MM,
and also prevented the occurrence of a decrease in the number
of goblet exocrinocytes and argyrophil endocrinocytes in one
villus of duodenal MM.

Keywords: villus of mucous membrane, duodenal mucous
membrane, goblet exocrinocytes, endocrinocytes, extract of Echi-
nacea purpurea, epichlorohydrin, thiotriazolin, epithelial cells.

PE3IOME

KJETOUHBIA COCTAB SIHUTEJNSI BOPCUH CJIU-
3UCTOM OBOJIOYKHA JABEHAJIIATHIIEPCTHOM
KHUIIKA KPBIC B YCJOBHUAX JEACTBHUS SIIU-
XJOPIMJAPUHA U MEJUKAMEHTO3HBIX TPEIA-
PATOB

Mup3sedacoB M.A., CmupnoB A.C., Cmupnos C.H.

Tocyoapcmeennoe yupesicoenue «Jlyeanckuii 2ocyoapcmeen-
HbLLL MEOUYUHCKUL YHUGepcumemy, Ykpauna

Llenpio HcClieOBaHUs SIBUJIOCh YCTAHOBUTH XapakTep Ha-
PYLICHUH COCTOSHUS BOPCHUH CIM3HCTON OOOJIOUKH JIBEHAIA-
TI/IHepCTHOﬁ KHIIIKU B YCIIOBUAX JIMTEIIBHOIO ﬂeﬁCTBHﬂ SIIN-
XJIOPTUIPUHA U SKCIICPUMEHTAIBLHO 000CHOBATh 3(P(HEKTUBHOCTH
IPUMEHEHHS 3KCTPaKTa 3XUHALleH MypIypHOH U THOTPUA30JIU-
Ha Ul KOPPEKLUH 9TUX HapyLICHUI.

BeiBenieHue KpeIC U3 SKCIEPUMEHTa OCYLIECTBIUIN Ha 1, 7,
15, 30 u 60 cyTku mocie 3aBeplleHHs BBEICHUS SIHUXJIOPTU-
npuna (OIIXI), skcrpakra sxuHauen nyprypHoi (OI1) u Tu-
orpuasonuna. ['ucronornueckyio obpaborky ¢dparmento K
MPOBOJWIIM 110 CTaHAApPTHOM Metonuke. KieTouHslid cocraB
SMUTEINsT BOpCHH ciusucToit obonouku (CO) nBeHaquaT-
nepctHoi kuiuku (/1K) oueHMBanM ¢ MCHOJIB30BaHUEM J1a0O0-
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paropaoro mukpockona cepud MC 100 ¢pupmber Micros (AB-
CTpusi) U mporpamMmHoro obecreueHus «Microvisibley» (Bepcust
1.11.10). Omnpenenenue AOCTOBEPHOCTH pa3iIMUuUil MPOBOIMIN
no kputeputo U ManHa-YuTHu. Pazinuuus cuutanu 10CToBep-
HbiMu npu p<0,05.

Jnurensroe Bozaeiictaue DIIXI npuBOaMIIO K YMEHBLICHUIO
KoJIM4YecTBa KJIeTok B ofaHoi BopcuHe CO JIK xpeic, KoTOpoe
COXPAHSJIOCh MOCIE OKOHYAHHSI BBEICHHS 3TOT0 XHMHYECKOTO
BeiecTna. [[pOMCXONII0 yMEHBIICHHE KOJTMIEeCTBa CTOI0UaThIX
SIUTCIUOIUTOB, 60](aJ'[OBl/I£[H]>IX OK30KPUHOLMTOB U aprupo-
(UIBHBIX SHJIOKPUHOLMTOB. Y KpbIC, He momydaBiunx DIIXT,
BBesleHHEe dKcTpakTa DIl compoBokaanochk KpaTKOBPEMEHHbBIM
YBEIIMYECHUEM KOJIMYCCTBA CTOJ'[6'~IaT]>IX SMUTCIUOIUTOB B OﬂHOﬁ
Bopcune CO JIK. BBesenue THOTpHA30IMHa KpbIicaM, KOTOpbIE
He nonydanau DIIXT, BbI3Bas0 HENPOJOIKUTENILHOE BO3pacTa-
HHUEC 4YHCJia KJICTOK U CTOJ'[6'-13.TI>IX SIUTCIIMOLUTOB B O)IHOﬁ BOp-
cune CO JIK.

HUcnonb3oBanue sxctpakra DI Ha done mnramsuumii DITXT
YMEHBIIIAIO CTeNeHb CHIDKEHHs KOJIMYECTBA KJIETOK U CTOJO-
YaTbIX SIUTCIHNOLMTOB, KOJIHMYECCTBO 60KaJ’lOBI/l}1HbIX OK30KpH-
HOLMTOB, COKpamaio MIUTEIbHOCTb yMeHbLLIeHI/IS[ KOJIMYECTBA
aprupouIbHBIX 3HAOKPHHOLKMTOB B oxHol Bopcune CO JIK.
[Ipumenenue Tuorpuasonuna B coueranuu ¢ DIIXI npuBonut
K yMeHbIJ_IeHI/I}O CTCIICHU WU JJIUTECJIBHOCTHU COKPAIICHUA KOJIH-
YECTBA KJICTOK U CTO.]'I6'-laTbIX SIUTCIINOIUTOB B OZ[HOI‘/’I BOPCHHE
CO JIK, a Taxoke npeoTBpaliaeT YMEHbIICHHUs KoJlyecTBa 00-
KaJIOBUJTHBIX 9K30KPHHOLMTOB M aprUpOQUIbHBIX YHIOKPUHO-
uToB B ogHo# Bopcune CO JIK.
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NALOXONE AND CTOP BLOCK NSAIDS-INDUCED ANTINOCICEPTION
IN ANTERIOR CINGULATE CORTEX OF RATS

12Tsagareli N., 'Tsiklauri N., “*Tsagareli M., 2Kvachadze 1.

!Beritashvili Center for Experimental Biomedicine, Laboratory of Pain and Analgesia, Thilisi;
Thilisi State Medical University, Department of Physiology, Georgia

Pain is a complex experience including sensory-discrimina-
tivPain is a complex experience including sensory-discrimina-
tive and emotional-affective components. Base on the intensity
and chronification, pain is divided into physiological and patho-
logical pain. Anterior cingulate cortex (ACC), which is activated
by noxious and contextual stimuli, is involved in pain process-
ing, the neural mechanisms of the ACC involvement in pain
have yet to be elaborated [17].

Non-steroidal anti-inflammatory drugs (NSAIDs) are the most
widely used analgesics in the treatment of not severe pain. They
elicit antinociception by action on the CNS, besides their well-
known effect on peripheral tissues inhibiting cyclo-oxygenase
(COX), a key enzyme in the production of prostaglandins [7].

We have recently shown that tolerance develops to analge-
sic effects of the commonly used NSAIDs (metamizol, diclof-
enac, ketorolac and lornoxicam) given intraperitoneally (i.p.)
in juvenile and adult rats in models of acute [14] and inflam-
matory pain (the ‘formalin test’) [11]. We have also revealed
that repeated microinjections of these non-opioid analgesics
into the ACC induce antinociception and the effects of toler-
ance to these drugs [13]. Just recently we have found that
cannabinoid receptor (CB1) contributes to antinociceptive
effects of NSAIDs in the ACC. When pretreated with CB1
antagonist AM-251 we showed a significant reduction of an-
algesic reaction of NSAIDs [10].

It is well established that the endogenous opioid system is
involved in the pathophysiology of pain and plays a key role
in pain control. In this work we investigated the central brain
mechanisms of NSAIDs antinociception in one of experimental
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pain models in rats, such as the ‘formalin test’. To study a rela-
tion these antinociceptive effects with endogenous opioid sys-
tem we treated experimental rats with opioid receptor antago-
nists, naloxone and CTOP in the ACC pre- and post-following
injections with NSAIDs.

Material and methods. Animals. The research was carried
out on adult male Wistar rats weighing 200-250 g, bred at the
Beritashvili Exp. BMC. The animals were kept under standard
housing conditions (22+2°C, 65% humidity, and light from 7:00
a.m. to 8:00 p.m.) and kept on a standard dr y diet with water
freely available. Every effort was made to minimize both the
number of animals used and their suffering. Six rats were used
for each experimental and control groups. The local Bioethic
Committee of the Beritashvili Center for Experimental Bio-
medicine approved the experimental protocols, adhering to the
Guidelines of the International Association for the Study of Pain
regarding investigations of experimental pain in conscious ani-
mals.

Surgical procedures. Under anesthesia with intramuscu-
lar administration of ketamine (100 mg/kg, “KharkovPharm”,
Ukraine), a 12-mm-long stainless steel guide cannula (Small
Parts, Inc., USA) was stereotaxically implanted bilaterally into
the rostral part of ACC (area I) (AP: 2.70; L: +0.5; H: 2.5) ac-
cording to the coordinates in the atlas of Paxinos and Watson
(1997) [5]. The guides were anchored to the cranium by dental
cement. The guide cannula was plugged with a stainless steel
stylet. Thereafter, the animals were handled every day for 3-4
days for 15-20 min to get familiar with the testing protocol and
experimental environment. During this time, the stylet was re-
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moved and 14 mm-long stainless steel microinjection cannula
was inserted into the guide cannula to reach the ACC, but no
drug was injected. Five days after surgery the microinjection
cannula, attached to Hamilton syringe (Hamilton, Inc., USA),
was joined to the guide cannula, and the drug was introduced
through it while the rat was gently restrained.

Drugs. Diclofenac (diclofenac sodium, 75 pg/0.5 ul, Hemo-
farm, Serbia), ketonal (ketoprofen, 25 ng/0.5 ul, Sandoz, Slo-
venia), ketorolac (ketorolac thromethamin, 90 pg/0.5 pl, Grin-
dex, Latvia) or xefocam (lornoxicam, 12 pg/0.5 pl, Nycomed,
Austria) were injected through the microinjection cannula as
we used in previous works [13]. The guide cannula was then
plugged with a stainless steel stylet. Isotonic saline was injected
in the same volume (0.5 ul, GalichPharm, Ukraine) and man-
ner in a separate group of rats for controls. In the second set
of experiments opioid receptor antagonists, non-selective nalox-
one (0.25 ng/0.5 pl, Sigma-Aldrich, St. Louis, MO, USA) and
selective p-opioid CTOP (D-Phe-Cys-Tyr-D-Trp-Orn-Thr-Pen-
Thr-_,,,) (100 ng/0.5 pl, Sigma-Aldrich) were injected through
the microinjection cannula. A similar procedure was followed
for the repeated microinjections of diclofenac, ketoprofen, ke-
torolac and lornoxicam or saline into the ACC. Solutions were
microinjected in about 10-12 seconds.

Behavioral testing. Twenty minutes post microinjection
of NSAIDs or saline into the ACC, i.e. 10-min before the
peak of the drugs’ effect is normally reached, rats were tested
for antinociception using the thermal paw withdrawal (Har-
greaves) test (IITC #390, IITC Life science, Inc., Woodland
Hills, CA, USA) and mechanical paw withdrawal threshold
(von Frey) test (IITC Life science, Inc., USA). For Harg-
reaves’ test Rats were first habituated over three successive
daily sessions to stand on a glass surface heated to 30 + 1 °C
within a ventilated Plexiglas enclosure. Before formal test-
ing, baseline latencies for paw withdrawals evoked by radiant
thermal stimulation were measured five times per paw, with
at least 5 min intervals between tests of a given paw. A light
beam (Plantar Test 390, IITC) was focused onto the plantar
surface of the hindpaw through a glass plate from below, and
the latency from onset of the light to brisk withdrawal of the
stimulated paw was measured. To prevent potential tissue
damage, a cutoff time of 20 s was used if no paw movement
occurred. For von Frey test baseline mechanical withdrawal
thresholds were assessed using an electronic von Frey fila-
ment with 90 g range (1601C, IITC) pressed against the plan-
tar surface of one hindpaw. This device registered the force
(g) at the moment that the hindpaw was withdrawn from the
filament.

In the second set of experiments, pretreatment of rats with
nalocon and CTOP in the ACC were followed by thermal and
mechanical tests. 10 min after they were treated with NSAIDs in
the same dose as in the first set of experiments and were then re-
tested again. Different animal groups were used for the first and
second sets of experiments. The number of rats in each group
was Six.

Formalin-induced nociception test. Rats were placed in plas-
tic cylinders on a room temperature glass surface and allowed
to acclimate for approximately one hour before injection. The
formalin solution was prepared at 10% in saline from a formalin
stock (Sigma-Aldrich, USA) and a unilateral intraplantar injec-
tion (right hindpaw) was made in a volume of 50 ml. The for-
malin stock corresponded to a 37% formaldehyde solution. In
rodents, intraplantar injections of formalin produce a biphasic
behavioral reaction consisting of an initial phase of paw-flinch-
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ing occurring about 3—5 min after the injection, followed by a
quiescent period, a then second phase of flinching beginning
after 2030 min. The intensities of these behaviors are depen-
dent on the concentration of formalin that is [4]. We presently
collected data at minute 5 post-formalin injections representing
the first phase, and at minutes 15 and 60 post-formalin injections
representing the second phase.

Histology. At the end of each set of experiments, the micro-
injection sites were marked with 2 pl of saturated solution of
Pontamine Sky Blue (Sigma-Aldrich, USA) and the animal was
euthanized with pentobarbital. After fixation by immersion in
10% formalin, the brain was sectioned and counterstained with
Cresyl Violet. The microinjection sites were histologically veri-
fied and plotted according to Paxinos and Watson (1997) stereo-
taxic atlas coordinates [5].

All mean control and experimental groups’ values are pre-
sented as mean + S.E.M. One-way analysis of variance (ANO-
VA) with post-hoc Tukey-Kramer or Dunnett’s multiple com-
parison tests were used for statistical evaluation of comparisons
between treated and saline groups, and treated and naloxone/
CTOP groups, respectively. The Kolmogorov—Smirnov test was
applied to verify normality. The statistical software utilized was
InStat 3.05 (GraphPad Software, San Diego, CA, USA). Dif-
ferences between means of saline control and treated groups,
and opioid antagonists and NDAIDs treated groups of rats were
acknowledged as statistically significant if p<0.05.

Results and their discussion. Antinociceptive effects of
NSAIDs injected into the ACC

Firstly, we tested the effects of the NSAIDs on thermal and
mechanical paw withdrawal reflexes during the post-formalin
phase II. Five min following intraplantar formalin injection
(phase 1), prior to the injection of NSAIDs into the ACC, all ani-
mals showed a significant reduction in thermal paw withdrawal
latency and mechanical withdrawal threshold compared to pre-
baseline values (p<0.001) (Fig. 1A,C). These data show some
spreading hyperalgesia from the formalin-injected paw to the
non-injected paw (p<0.05) (Fig. 1B,D).

Fifteen minutes after formalin injection, either saline, diclof-
enac, ketoprofen, ketorolac or lornoxicam was administered into
the ACC, and thermal and mechanical paw withdrawals were
assessed again bilaterally 15 and 45 min later (i.e., at minute
30 and 60 post-formalin) during phase II. As can be seen in
the saline treatment group, withdrawals recovered to near pre-
formalin baseline levels. A simple comparison of pre-formalin
baselines with thermal paw withdrawal latencies and threshold
data at minute 30 and 60 post-formalin clearly shows antinoci-
ceptive effects of all NSAIDs in both formalin injected and not
injected paw (p<0.001) (Fig. 1).

Pretreatment with naloxone prevents NSAIDs-induced antino-
ciception

In the second set of experiments, we tested if pretreatment
with non-selective opioid receptors’ antagonist naloxone would
prevent NSAIDs-induced antinociception in the ACC in the
post-formalin phase II. Ten minutes after unilateral intraplantar
injection of formalin, rats received naloxone, followed 15 min
later by microinjection of one of the NSAIDs or saline. Pretreat-
ment with naloxone completely prevented any thermal or me-
chanical antinociceptive or anti-hyperalgesic effect of all four
NSAIDs during the phase II in the formalin-injected paw (Fig.
2A, C). In the non-injected paw we observed almost same reduc-
tion of antinociceptive effects of all NSAIDs in the ACC during
phase II for thermal and mechanical paw withdrawal reflexes
(Fig. 2B, D).
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Fig. 1. Latencies of the thermal paw withdrawal reflex (s) (A, B) and thresholds of the mechanical paw withdrawal reflex (g)
(B, D) after intraplantar formalin injection to one (right) paw. Note analgesics result in a significant increase in latencies
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Post-treatment with naloxone abolishes NSAIDs-induced an-
tinociception

In the third set of experiments, we tested whether post-treat-
ment with naloxone abolishes NSAIDs-induced antinociception
in the ACC at 30 min of post-formalin. These results showed
that naloxone abolished thermal or mechanical antinociceptive
reactions of all four NSAIDs almost to the baseline level (Fig.
3A,C). For the non-injected paw we observed same effects of
naloxone for all NSAIDs in the ACC during phase II for thermal
and mechanical paw withdrawal reflexes (Fig. 3B,D).

Pretreatment with CTOP prevents NSAIDs-induced antinoci-
ception

In the same manner as naloxone, pretreatment with selec-
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tive p-opioid receptor’s antagonist CTOP completely prevented
NSAIDs-induced antinociception in the ACC in the post-forma-
lin phase II (Fig. 4A,C). In the non-injected paw we observed
almost same reduction of antinociceptive effects of all NSAIDs
(Fig. 4B,D).

Post-treatment with CTOP abolishes NSAIDs-induced antino-
ciception

In the last set of experiments, post-treatment with CTOP fol-
lowed NSAIDs, also completely abolished analgesia produced
by diclofenac, ketoprofen, ketorolac and lornoxicam injected
into the ACC (Fig. 5A,C). For formalin non-injected paw we
observed almost same reduction of antinociceptive effects of
these NSAIDs (Fig. 4B,D).
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Fig. 4. Pretreatment with u-opioid receptor antagonist CTOP completely prevents analgesic effects of NSAIDs in ipsilateral
(formalin injected) paw (4, C) and contralateral (non-injected) paw (B, D) in latencies of the thermal paw withdrawal reflex (s)
(4, B) and thresholds of the mechanical paw withdrawal reflex (g) (C, D) for post-formalin phase II (30 min), respectively
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The present findings have shown that microinjection of com-
monly used NSAIDs (diclofenac, ketoprofen, ketorolac and
lornoxicam) in the ACC induces antinociception in an inflam-
matory pain model induced by intraplantar injection of formalin
into one (right) hindpaw of rats. These data confirmed our previ-
ous results in an acute pain model with tail-flick and hot plate
tests [1,6-9,12].

According to the recently established concepts, the mecha-
nism producing NSAIDs analgesia can be due to blocking in-
duction of prostaglandins and of involvement of endogenous
opioid peptides [2,3,7,15]. We have recently clearly shown that
systemic pre-treatment with naloxone completely prevented the
analgesic effects of 7.p. injected NSAIDs, in thermal paw with-
drawal and mechanical paw withdrawal tests in the formalin
model of pain [11].

In this study, we have revealed that pre- or post-treatment with
naloxone and CTOP injected into the ACC significantly prevent-
ed or diminished NSAIDs-induced antinociception. These data
support the role for the endogenous opioidergic descending pain
control circuits. The latter consists of the brainstem pain modu-
latory periaqueductal grey — rostral ventro-medial medulla axis
underscoring the strong convergence of antinociceptive mecha-
nisms for non-opioid and opioid analgesics [2,3,15,16].

Conclusions. Similar to our previous studies, here we dem-
onstrated that microinjection widely used non-opioid, NSAID
analgesics, diclofenac, ketoprofen, ketorolac and lornoxicam in-
jected into the rostral part of the ACC, induced antinociception
in rats. The present findings support the concept that NSAIDs-
evoked antinociception is mediated via descending endogenous
opioid and cannabinoid systems.
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SUMMARY

NALOXONE AND CTOP BLOCK NSAIDS-INDUCED
ANTINOCICEPTION IN ANTERIOR CINGULATE COR-
TEX OF RATS

12Tsagareli N., 'Tsiklauri N., "*Tsagareli M., 2Kvachadze 1.

!Beritashvili Center for Experimental Biomedicine, Laboratory
of Pain and Analgesia, Thilisi; *Thilisi State Medical University,
Department of Physiology, Georgia

Anterior cingulate cortex (ACC), which is activated by nox-
ious stimuli, is involved in pain processing, the neural mecha-
nisms of the ACC involvement in affective pain have yet to be
elaborated. To study relation antinociceptive effects induced by
non-steroidal anti-inflammatory drugs (NSAIDs) with endog-
enous opioid system we treated experimental rats with opioid
receptor antagonists, naloxone and CTOP in the ACC pre- and
post-following microinjections with NSAIDs.

We measured nociceptive thermal paw withdrawal latencies
and mechanical thresholds in rats” formalin test following mi-
croinjections of NSAIDs (diclofenac, ketoprofen, ketorolac and
lornoxicam), saline or opioid receptor antagonists, naloxone and
CTOP in the ACC.

Five minutes following intraplantar formalin injection all
animals showed a significant reduction in thermal paw with-
drawal latency and mechanical withdrawal threshold com-
pared to pre-baseline values. Fifteen minutes after formalin
injection, diclofenac, ketoprofen, ketorolac and lornoxicam
clearly showed antinociceptive effects of NSAIDs. When
pretreated with naloxone and CTOP we found a significant
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reduction of analgesic effects of NSAIDs as well as post-
treatment of these completely abolished NSAIDs-induced
antinociception.

We demonstrated that microinjection widely used non-opioid,
NSAID analgesics, diclofenac, ketoprofen, ketorolac and lor-
noxicam injected into the rostral part of the ACC, induced an-
tinociception in rats. The present findings support the concept
that NSAIDs-evoked antinociception is mediated via descend-
ing endogenous opioid system.

Keywords: antinociception, formalin test, hyperalgesia, nal-
oxone, CTOP, pain.

PE3IOME

AHTUHOIMLEIIHUS, BBI3BBAHHAS HIIBII BJIOKU-
PYETCS HAJJOKCOHOM U CTOP B IEPETHEM ITAH-
T'YJIAPHOM KOPE KPbIC

L2[[arapeaun H.M., 'Huxaaypu H.J., “*Iarapesu M.T.,
ZKpauanze U.1I.

Hlenmp oxcnepumenmanvnoi ouomeduyunvt um. U.C. Bepu-
maweunu, Jlabopamopus 6oau u ananveesuu, >Tounucckuil 2o-
CYOapcmeeHHblil MeOUYUHCKULL YHUSepcumem, O0enapmamenm
Gusuonoeuu, I'pyszus

Iepenuss uuarynspuaas kopa (ITLIK) BosieueHa B 06padot-
Ky 00JM, MeXaHU3Mbl KOTOPOi Mo ceif IeHp He 10 KOHLA pas3-
pabotanbl. J{Js1 U3ydeHUs] B3aUMOCBSI3U aHTHHOIUIICTITHBHBIX
3G EKTOB, BBI3BAHHBIX HECTCPOUIHBIMU MPOTHBOBOCIIAIIN-
tenbHbIMU npenaparamu (HIIBII), ¢ sHporenHoi onmounaHon
CHCTEMOM aBTOPbI BBOIMJIM KPbICAM aHTArOHUCTBI OMUOUIHBIX
peuenrtopoB  (HanokcoH, CTOP-D-Phe-Cys-Tyr-D-Trp-Orn-
Thr-Pen-Thr-, ) 8 IIIK 10 u nocie mukpounbeximii HITBIT
B MOJICJIN HEOCTPO# OO y KPBIC, T.H., TeCT Ha (opMaum.

JKHBOTHBIM HMIUTAHTUPOBAIN HAMPABISIONYIO KaHIOIIO
B [IIIK u TecTupoBaiu Ha aHTHHOLMLEMIIUIO MTOCIE MUKPO-
unbekuuii HIIBII. M3mepssiv JlaTeHTHBIA TEPHOJ HOLM-
ICNITUBHBIBHOTO peduiekca OTACPrHUBaHUS Jambl W MOPOT
MEXaHUYEeCKOTO JaBiieHusl mocie Mukpounbekuuin HIIBII
(nuxnodenak, KetompodeH, KETOpOJiaK U JIOPHOKCHKAM),
(dbuspacTBOpa WIM AHTArOHHCTOB OIMHOWIHBIX PEIEITOPOB
Hasokcona u CTOP B TTLK.

CrycTsi ISThb MHUHYT I10CJ€ IOAIOAOLUIBEHHOIO BBEICHHUS
(dopmaniHa y BceX )KUBOTHBIX 0OHAPYKEHO 3HAYUTEILHOE CHU-
JKCHHE JIATGHTHOCTH OTBOZA JIallbl M TMOpOra MEXaHU4eCKOro
JIaBJICHHS B CPABHEHHHU C KOHTPOJIBHBIMU 3HaueHUsIMU. CriycTs
15 MUHYT 1OCIIe MHBEKIMHU (OpMAIMHA, TUKIO(PEHaK, KETOIPO-
(heH, KeTOpOoIaK M JIOPHOKCHKAM YCTKO MPOSBUIM aHTHHOIIM-
uentuBnyto peakiuio Ha HIIBII. [Ipu npenBapurensHoit oOpa-
0OTKE aHTAarOHUCTAMHU ONMHOUIHBIX PELUEHTOPOB HAIOKCOHOM M
CTOP o0OHapyKeHO 3HAYNUTEIbHOE CHI)KEHUE OOJIeYTOSIOMINX
a¢ddexros HITBIT. MUKpPOHHBEKIIMH 3THX JKE aHTATOHUCTOB IO~
cite HIIBII takke CHU3MUIM aHTUHOIUIICTITBHBIC 3 EKThI qaH-
HbBIX aHAJITCTUKOB.

[Mony4yenHble pe3ynbraThl MOKa3ajid, YTO MUKPOUHBEKLIUH
IIIPOKO UCTOb3yeyMblx HeonnonaHbix HIIBII-ananereruxos,
BBOAMMBIX B pocTpanbHyto yacTs [IL[K, BbI3bIBatOT aHTHHOLU-
Lenuuio y Kpbic. HacTtosimue naHHble NOATBEPXKIAIOT KOHLIEH-
uuio, uyto Bbi3BaHHas HIIBIIT anTuHONMUENIMS OmocpenoBaHa
HUCXOASIIECH 3HI0IeHHOM ONMOUIHON CHCTEMOI Mo3ra.
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THE SPECIFIC FEATURES OF CELL DEATH OF CIRCULATING NEUTROPHILS
IN A SETTING OF EXPERIMENTALLY INDUCED CRUSH SYNDROME

"Pylypchuk T., *Delibashvili D., 'Usynskyi R., 'Kozak K., '"Maruschak M., 'Krynytska I., *Tskhvediani N.

'I. Horbachevsky Ternopil State Medical University, Ukraine,; *Tbilisi State Medical University, Georgia

Due to the dramatic increase in natural disasters, hostilities,
man-made disasters and motor vehicle accidents seen in recent
decades, the studies of crush syndrome (CS), a dangerous com-
plication of direct injury, damage or compression have acquired
special significance [14]. The principal clinical manifestation of
crush syndrome includes rhabdomyolysis, a condition character-
ized by destruction of skeletal muscles with subsequent release
of intracellular enzymes into general circulation and by systemic
complications [7,8]. Although extensive muscle trauma classi-
cally occurs in casualties of mass disasters, muscle crush injury
may also occur after penetration into muscle by high-velocity
projectiles, blunt external trauma, or even by gravity during pro-
longed immobilization in comatose patients after head trauma or
alcoholic or drug overdose [19].

A number of authors identify groups of individuals with high-
er risk for rhabdomyolysis; these include obese patients, sub-
jects taking lipid-lowering drugs, people with drug abuse and
postoperative patients [3,9,10]. Although the overall incidence
of trauma-induced CS is as low as 0.1 per 10,000 of population
(according to the 2015 data of National Center for Health Statis-
tics), which makes it one of the least common traumatic injuries,
the hazard of CS lies in the high incidence of hemodynamic and
metabolic complications, which call for an early diagnosis of
this syndrome.
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From the pathophysiological point of view, the rupture of
muscle cells releases myoglobin, which is converted into met-
myoglobin and ultimately into acid hematin, which is released
into the circulation. The local ischemia secondary to occlusion of
muscular micro- and macrocirculation causes the release of so-
dium, calcium and fluid, leading to increased volume and disten-
tion of muscle fibers. Also, there is ATP depletion and activation
of nitric oxide, the latter leading to vasodilatation in the muscles
and to aggravation of hypotension [17]. Reperfusion will impair
the mechanism of sodium-potassium-ATPase, resulting in the
release of myoglobin degradation products, lactic acid, uric acid
and muscular enzymes into the circulation, further complicating
the course of the post-injury period [6]. Renewal of circulation
in the injured and ischemized area is accompanied by a release
of free oxygen radicals from the activated neutrophils, which
leads to oxidative processes [12]. This in turn leads to destruc-
tion of the cell membrane and cellular lysis [4].

Therefore, the objective of this work was to evaluate the spe-
cific features of cell death of neutrophils in rat blood as they
changed with time using the model of endogenous toxemia
formed in a setting of crush syndrome.

Material and methods. The experimental studies were con-
ducted on 40 nonlinear mature white male rats weighing 180-
200 g, which were distributed into the following five groups: the
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intact group (n=8) and four experimental groups (1, 3, 7 and 14
days of observation, respectively) with 8 animals for each dura-
tion of observation.

The selected durations of the study were consistent with the
generally accepted periods of crush syndrome development:
early period (1 to 3 days), intermediate period (3 to 7 days) and
late (restorative) period (7 to 21 days) [13].

All manipulations with experimental animals were performed
in compliance with applicable regulations and according to Eu-
ropean convention for the protection of vertebrate animals used
for experimental and other scientific purposes [5].

The experiments were carried out under deep anesthesia using
intraperitoneal administration of ketamine hydrochloride (at 100
mg/kg of body weight). The left hind limb of the rat was sub-
jected to the mechanical pressure for 4 hours, using an apparatus
designed for this purpose at the Department of Functional and
Laboratory Diagnostics of the I. Horbachevsky Ternopil State
Medical University.

The compressed area was 4 cm? with a compressive force of
4.25 kg/cm? [19]. The integrity of large vessels and bony struc-
tures of the lower extremity was preserved. In this manner, the
animals were used as models for crush syndrome of medium
intensity.

Whole blood was used for the investigation. Neutrophils were
isolated by gradient centrifugation; 4 mL volume of blood was
collected into sterile test tubes containing 3% EDTA solution
(EDTA to blood in a proportion of 1:20). In order to sediment
red blood cells (RBCs) and to obtain a suspension of white
blood cells (WBCs), a 10% solution of gelatin (10:1) was added
to the test tube; the tube was allowed to stand for 30 minutes
at a temperature of 37 °C. The isolated and suspended WBCs
were washed once with a 0.85% solution of sodium chloride,
centrifugating for 10 minutes at 1,500 rpm. Neutrophils were
isolated on a double density gradient of sterile solutions of Fi-
coll-Urografin. The density of the upper layer of the gradient
was 1.075-1.077 and the density of the lower layer of the gradi-
ent was 1.093-1.095. The volume of each layer of the gradient
was 1.5 mL. In 30 minutes post-centrifugation at 1,500 rpm, the
interphase between the two layers of density gradients contained
a layer of granulocytes with a purity of 96 to 98%; mononuclear
cells accounted for 2 to 4%. The cells were carefully collected,

transferred into sterile centrifuge tubes, triple washed with ster-
ile 0.85% sodium chloride solution and diluted with the same
solvent to the concentration of 5x10°¢ cells/mL. The suspension
of isolated neutrophils was mixed with an equal volume of 0.4%
trypan blue solution; 5 minutes later the suspension was exam-
ined under a light microscope at high magnification. Healthy vi-
able neutrophils are round-shaped and have a characteristic pale
purple color and a distinct cytoplasmic membrane. The damaged
cells are stained with a vital dye and have a dark blue color and
irregular shape. We worked with cell suspensions where degree
of coloration of cells did not exceed 25%.

In order to assess apoptosis levels, the neutrophils were re-
suspended in a pre-diluted (1:10) binding buffer from the AN-
NEXIN V FITC assay kit (manufactured by Beckmann Coulter,
USA). The investigators sampled 100 pL of cell suspension to a
test tube and added 5 pL. of ANNEXIN FITC and 5 pL of prop-
idium iodide (PI). The cells were then mixed and incubated at
room temperature in a binding buffer. Unlabeled cells were used
as negative controls. The tests were performed with a Beckman
Coulter (US) fluorescence-based flow cytometry device using
the device’s own software. Test results were expressed as a per-
centage of cells, which have bound with either FITC Annexin
V or PIL. The cells are alive when they are both FITC Annexin
V-negative and Pl-negative; when the cells are FITC Annexin
V-positive, they are at the stage of apoptosis and when they are
Pl-positive, they are at the stage of necrosis [11].

Statistical processing of digital data was performed by means
of such software as Excel (by Microsoft, USA) and STATIS-
TICA 6.0 (by Statsoft, USA) using nonparametric (distribution-
free) methods of data assessment. The median and the quartiles
of Me distribution [Q,.—Q,.] have been calculated. The signifi-
cance of differences between independent quantitative variables
was determined using Mann-Whitney U-test.

Results and their discussion. The results of the study sug-
gest an increase in death of neutrophils in the blood of rats in
a setting of experimentally induced crush syndrome. The per-
centage of circulating neutrophils with signs of apoptosis was
found to be significantly increased on all days of observation;
in particular, there was a 2.5-fold superiority on Day 1, a 3.9-
fold superiority on Day 3, a 4.2-fold superiority on Day 7 and
a 3.3-fold superiority on Day 14 compared to the control group

Table 1. The parameters of cell death in the blood of rats in a setting
of experimentally induced crush syndrome, Me [Q25-Q75]

Group of animals
Parameter Control, Day 1, Day 3, Day 7, Day 14,
n=8 n=8 n=8 n=8 n=8
96.86 o115 87.45 87.29 90.42
Ngutrophlls w1th;)ut [96.24: 97.46] [90.40: 91.94] [86.30; 88.61] [86.22; 88.54] [89.80; 91.35]
signs of death, % <0.05 p,<0.05 p,<0.05 p,<0.05
P p,<0.05 p;>0.05 p,<0.05
L 6.78 10.36 11.09 8.76
S?i‘;tf)"fpahlis :(V)‘Sti 2 226'.637 1) [6.10; 7.44] [9.47; 11.56] [10.47; 12.08] [7.82; 9.60]
OO oo p,<0.05 p<0.05 p<0.05 p,<0.05
’ p,<0.05 p,<0.05 p,<0.05
07 2.19 1.62 0.82
Neutrophils with 0.47 0 091 7 [1.93;2.26] [1.42;1.95] [0.64; 0.99]
signs of necrosis, % [0.32; 0.68] ) <’0 65 p,<0.05 p,<0.05 p,<0.05
Pt p,>0.05 p,<0.05 p,<0.05

note: p, - the changes were significant compared to the control group; p, - the significance of changes in rats
Jfrom Day 1 of observation to Day 3 of observation; p, - the significance of changes in rats from Day 3 of observation
to Day 7 of observation; p, - the significance of changes in rats from Day 7 of observation to Day 14 of observation
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of animals (Table 1). A noteworthy detail is that on Days 3 and
Day 7 of observation the percentage of apoptotic cells in the
blood was 52.9% and 63.7%, respectively, higher compared to
Day 1 (p<0.01).

Another parameter to change in CS was necrosis of blood
neutrophils. The percentage of circulating neutrophils with signs
of necrosis was found to be significantly increased on all days
of observation; in particular, there was a 4.4-fold superiority on
Day 1, a 4.6-fold superiority on Day 3, a 3.4-fold superiority
on Day 7 and a 1.7-fold superiority on Day 14 compared to the
control group of animals (Table 1). Of note, the percentage of
necrotic cells in blood was significantly higher on Days 1 and 3
of observation compared to Days 7 and 14 (p<0.01).

In rats with experimentally induced CS, the changes in circu-
lating apoptotic neutrophils were found to develop in a direction
different from the changes in circulating necrotic neutrophils.
Thus, on Days 1 and on Day 3 neutrophils with necrotic altera-
tions exceeded apoptotic neutrophils by 185.6 % and 75.6 %,
respectively (p<0.01) (Fig.). However, on Day 7 and on Day 14
neutrophils with apoptotic alterations exceeded necrotic neutro-
phils by 71.6 % and 153.4 %, respectively (p<0.01).

500
450
400
350
300

2 250
200
150
100

50

0

Controls Day1 Day3 Day7 Day 14

Mapoptosis M necrosis

Fig. A comparison of the percentage of apoptosis/necrosis in
blood neutrophils of rats with crush syndrome.

Reactive oxygen species (ROS) play an important protective
role in the living organism. However, overproduction of these
molecules may lead to cell damage via peroxidation of fatty
acids and production of malondialdehyde, potentially causing
polymerization of proteins and DNA [18]. A prior study has
demonstrated a significant increase in ROS production by neu-
trophils in rat blood on all days of observation; in part, a 2.8-fold
superiority on Day 1, a 3.4-fold superiority on Day 3, a 3.3-fold
superiority on Day 7 and a 3.0-fold superiority on Day 14 rela-
tive to the control group of animals (16.76 [15.33; 18.60]%). In
order to measure levels of ROS production by circulating neu-
trophils on a flow cytometer, a blocked fluorescence dye was
used (dichlorofluorescin diacetate [DCFDA], manufactured by
Sigma Aldrich, USA) [1].

Analysis of correlations between the levels of apoptosis/ne-
crosis and reactive oxygen species suggests a close relationship
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between ROS and the launch of apoptotic death of neutrophils
during the 1-7 days of observation (p<0.05) (Table 2). A signifi-
cant, direct and strong correlation was found to exist between
the percentage of ROS and the levels of necrotic neutrophils
during the first 3 days of observation.

Oxidative stress is known to play an important role in the
pathogenesis of CS. Activation of neutrophils in the damage
zone leads to overproduction and release of oxygen radicals
[20]. We believe that the increase in ROS production by cir-
culating white blood cells (an increase in hydrogen peroxide in
particular), which was found in a setting of experimentally in-
duced CS, is due to stimulation by the phagocytized cells and
due to stimulation of mitochondrial and microsomal activity.
Hydrogen peroxide has the properties of a weak oxidant, seen
in particular in the presence of reduced ions of variable valence
metals. At that, a highly reactive hydroxyl radical is formed,
which, in quite high concentrations, may damage cellular mol-
ecules and destroy nucleic acids (exerting both mutagenic and
lethal effects), inactivate enzymes and initiate reactions of lipid
peroxidation, ultimately resulting in cell death [16].

At the stage of initiation of cell apoptosis, an important role
belongs to mitochondria, which simultaneously act as targets
and as producers of ROS. The research of recent years has con-
firmed that, in addition to their energetic function, mitochondria
receive, coordinate and produce pro-apoptotic signals [2]. In CS,
activation of free radical oxidation induces impairment of mito-
chondrial membrane permeability, resulting in lower levels of cel-
lular respiratory control, amplification of ROS production, release
of cytochrome C and caspase activation, ultimating in apoptotic cell
death [21]. The fact that CS could be viewed as an oxidative stress-
mediated condition with mitochondria as primary targets has also
been reported in the study by Plotnikov et al. [15].

The results obtained in this study suggest an increase in apop-
totic and necrotic processes in a setting of CS from the first day
of the experiment through the end of observation; that said, the
role of ROS in various forms of cell death has been positively
established. Free oxygen radicals had a strong direct correlation
with both apoptotic neutrophils and necrotic neutrophils on Day
1 and on Day 3 of observation. However, on Day 7 this relation-
ship remained only between ROS and the percentage of apoptot-
ic neutrophils; by Day 14 of the experiment the latter correlation
was also lost. The data obtained in the study suggest a significant
impact of ROS on cell death of neutrophils in a setting of CS.
However, other mechanisms to launch apoptosis/necrosis in the
condition under study should not be neglected. The results that
we have obtained also confirm the development of inflamma-
tion, reaching its peak on Day 3, when synthesis and secretion of
interleukins is activated through necrosis of neutrophils.

Conclusion. The simulation of endotoxemia occurring in a
setting of crush syndrome in rats is accompanied by an increase
in the percentage of neutrophils with signs of apoptosis and ne-
crosis on all days of observation compared to controls. Reactive

Table 2. Correlations between cell death of neutrophils and the percentage
of reactive oxygen species in rats with induced crush syndrome

Correlations Day 1 | Day 3 Day 7 Day 14
Correlation coefficient, r_
Neutrophils with signs ) ) ) 0.56;
of apoptosis, o The per.centage 081, p<005 083, p<005 074, p<005 p>005
Neutrophils with si of reactive oxy- 0.60 0.33
eutrophils with signs en species, % . . .60; 335
of necrosis, % gensp ’ 0.75; p<0.03 0.86; p<0.05 p>0.05 p>0.05

note: p is the significance of the correlation coefficient
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oxygen species initiate apoptotic death of neutrophils on Day 1
(rxy=0.81), Day 3 (rxy=0.83) and Day 7 (rxy=0.74), p<0.01 and
necrotic death on Day 1 (rxy=0.75) and Day 3 (rxy=0.86) of the
experiment in rats with crush syndrome.

REFERENCES

1. Bass D.A., Parce J.W., Dechatelet L.R., et al. Flow cytometric
studies of oxidative product formation by neutrophils: a graded
response to membrane stimulation // J. Immunol. 1983; 130 (4):
1910-17.

2. Bra M., Kvivan B., Suzin S. Mitochondria in programmed
cell death: various mechanisms of death / Biochemistry 2005;
70(2):284-293.

3. Chakravartty S., Sarma D.R., Patel A.G. Rhabdomy-
olysis in bariatric surgery: a systematic review // Obes Surg
2013;23(8):1333-40.

4. Criddle L.M. Rhabdomyolysis: Pathophysiology, recognition,
and management // Critical Care Nurse 2003;23:14-30.

5. European convention for the protection of vertebrate animals
used for experimental and other scientific purposes // Council of
Europe. Strasbourg 1986; 123:52.

6. Genthon A., Wilcox S. R. Crush syndrome: a case report and
review of the literature // The Journal of Emergency Medicine
2014;46(2):313-19.

7. Giannoglou G.D., Chatzizisis Y.S., Misirli G. The syndrome
of rhabdomyolysis: pathophysiology and diagnosis // Eur J In-
tern Med 2007;19(2):90-100.

8. Huerta-Alardin A.L., Varon J., Marik P.E. Bench-to-bedside
review: rhabdomyolysis — an overview for clinicians // Crit
Care 2005;9(2):158-69.

9. Iwere R.B., Hewitt J. Myopathy in older people receiving
statin therapy: a systematic review and meta-analysis // Br J Clin
Pharmacol 2015;80(3):363-71.

10. Landau M.E., Kenney K., Deuster P., Campbell W. Exer-
tional rhabdomyolysis: a clinical review with a focus on genetic
influences // J Clin Neuromuscul Dis 2012;13(3):122-36.

11. Maianski N. A., Maianski A. N., Kuijpers T. W. , Roos D.
Apoptosis of neutrophils // Acta Haematol 2004;111(1-2):56-66.
12. Maruschak M., Lisnianska N., Krynytska I., Chornomydz
I. The mechanisms of apoptosis initiation in rats with chronic
enterocolitis combined with streptozotocin-induced diabetes //
Georgian Med News 2017; 270:125-130.

13. HeuaeB D.A., PeBckoit A.K., Capuukuii I.I. Cunapom mm-
TEJIBHOTO CAABJIECHUS: PYKOBOJCTBO AJIs Bpaueil. M.: Meaununa,
1993; 208.

14. Omnwmkuenko C.b., 3emmsnoii A.B., ITormos B.U., JIncTona-
noB FO.M. Cpencrso Ha Ocnose benka Temnosoro [loxa-70
Hnsa 3amuter Ot TpaBmaruueckoro Tokcukosa, [ToBbimeHwus
VYeroituusoctu K Tpasme W Kposonorepe// Bectnuk Poccuii-
ckoii Boenno-Memunmnackor Axagemun . — 2014, - Ne2. — c.
116-119.

15. Plotnikov E.Y., Chupyrkina A.A., Pevzner 1.B., Isacv N.K.,
Zorov D.B. Myoglobin causes oxidative stress, increase of NO
production and dysfunction of kidney’s mitochondria. Biochim
Biophys Acta 2009;1792:796-803.

16. Polumbryk M., Sovko M., Omelchenko Ch., Kolotusha T.
Proantioxidant system of human body, oxidative stress, its effect
and ways of overcoming. ii. mechanism of action of natural and
synthetic antioxidants and drugs // Scientific Works of NUFT
2015; 21(3):192-202.

17. Rajagopalan S. Crush Injuries and the Crush Syndrome
// Medical journal, Armed Forces India 2011;66(4), 317-20.

© GMN

18. Reznikov O.H., Polumbryk O.M., Balion Y.H., Polumbryk
M.O. Pro- and antioxidant systems and pathological process-
es in humans // Bulletin of National Academy of Sciences of
Ukraine 2014; 10:17-29.

19. Rubinstein I., Abassi Z., Coleman R., Milman F., Winaver J.,
Better O.S. Involvement of Nitric Oxide System in Experimen-
tal Muscle Crush Injury //J Clin Invest 1998; 101(6):1325-1333.
20. Sahjian M., Frakes M. Crush injuries: pathophysiology and
current treatment // Nurse Pract 2007;32:13-8.

21.Zager R.A., Johnson A.C., Hanson S.Y. Proximal tubular cy-
tochrome ¢ efflux: determinant, and potential marker, of mito-
chondrial injury // Kidney Int 2004;65:2123-34.

SUMMARY

THE SPECIFIC FEATURES OF CELL DEATH OF CIR-
CULATING NEUTROPHILS IN A SETTING OF EXPERI-
MENTALLY INDUCED CRUSH SYNDROME

"Pylypchuk T., ?Delibashvili D., 'Usynskyi R., 'Kozak K.,
"Maruschak M., 'Krynytska I., *Tskhvediani N.

'I. Horbachevsky Ternopil State Medical University, Ukraine;
’Thilisi State Medical University, Georgia

Although the overall incidence of trauma-induced crush syn-
drome (CS) is as low as 0.1 per 10,000 of population, which
makes it one of the least common traumatic injuries, the haz-
ard of CS lies in the high incidence of hemodynamic and meta-
bolic complications, which call for an early diagnosis of this
syndrome. This paper reports the specific features of cell death
of neutrophils in rat blood as they changed with time using the
model of endogenous toxemia formed in a setting of crush syn-
drome. To assess apoptosis/necrosis in neutrophils ANNEXIN
V FITC assay kit (manufactured by Beckmann Coulter, USA)
was used. The results obtained in this study suggest an increase
in apoptotic and necrotic processes in a setting of CS from the
first day of the experiment through the end of observation. Also
we have found a significant impact of reactive oxygen species
generation on neutrophils death in a setting of CS. However,
other mechanisms to launch apoptosis/necrosis in case of ex-
perimental crush syndrome should not be neglected.

Keywords: experimental crush syndrome, apoptosis/necro-
sis, cell death.

PE3IOME

OCOBEHHOCTH I'MBEJIM HUPKYJIUPYIOIIAX HEM-
TPO®UJIOB B YCJIOBUSIX SKCIIEPUMEHTAJIBHO-
I'O KPAIII- CHHIPOMA

Muwmunuyk T.IL., 2Teanéamsuian 1.I., 'Yeuucknii P.C.,
"Koszak E.B., 'Mapymax M.H., 'Kpunuukas W.51.,
MIxpexuanu H.B.

Tocyoapcmeennoe svicuiee yuebnoe saseoenue "Teprononb-
CKULL 20CY0apCmEennblll MeOuyurHckuil ynusepcumem um. M.A.
Topbauesckozeo”; *Tounucckuti 20Cy0apcmeentbiil  MeouyuH-
ckuil ynugsepcumem, 1 py3us

O6mrast yactota cuHApoma mmtenbHoro caasienus (CIC),
BBI3BAHHOTO TpaBMoOH, cocrasiser Bcero 0,1 ma 10000 Hace-
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JICHUS, YTO NPUYHUCIIACT €0 K HAUMMEHEE paclpOCTPaHCHHBIM
TpaBMaTu4eckuM ImoBpexaeHusM. Opnako, omacHocTs C/IC
3aKIIF0YACTCSI B BBICOKOM 4acTOTE 'eMOAMHAMUYCCKUX W METa-
OOJIMUYECKUX OCIIOKHEHHI, KOTOPbIE 00YCIOBINBAIOT HEOOXOIHU-
MOCTh PaHHEH IHarHOCTHKH 3TOro CHHApoma. B crarbe c000-
maercst 00 0COOCHHOCTSX rOeny HEUTPO(DHUIOB B KPOBU KPbIC
B JIMHAMHUKE MOJCIMPOBAHUS SHIAOTCHHOW TOKCEMHUH, CHOPMHU-
posanHoi1 B ycnoBusix C/IC. C uenbio OLEeHKH IPU3HAKOB aror-
TO3a/HEeKpo3a B HEUTPO(HIaX UCIIONB30BaH HAOOP /ISl aHAIn3a

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

ANNEXIN V FITC (npoussonctsa Beckmann Coulter, CILIA).
Pesynbratel Hccnen0BaHus, CBUAETEILCTBYIOT 00 yBEIMUEHUH
AIlONITOTUYECKUX M HEKPOTHYCCKHUX IPOLECCOB B YCIOBHUAX
CIC ¢ nepBoro JiHs dKCIIEpUMEHTA J10 KOHIIAa HaOroaeHust. O0-
Hapy>XC€HO TAKXE 3HAYUTCIIbHOC BIIMAHNUE I'€HEPALIMNA aKTUBHBIX
¢dopm kucnopona Ha rubens Heitrpoduio B ycnosusix C/C.
OnHako, He cienyeT npeHeOperatb JPYrMMH MeEXaHH3MaMH
MHULMAIMY aTloNTo3a/HeKpo3a B cilydae CHHAPOMA [UTUTEIILHO-
IO CIIaBJICHUSL.
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THE COMPARATIVE ANALYSIS OF DIFFERENT TECHNIQUES OF LASER POLARIMETRY
FOR DETERMINATION OF TIME OF DEATH IN THE STUDY
OF POLYCRYSTALLINE FILMS OF CEREBROSPINAL FLUID

Garazdiuk M., Vanchuliak O. Garazdiuk O., Rak M., Grynchuk V.

Higher State Educational Establishment of Ukraine “Bukovinian State Medical University”, Chernivtsi, Ukraine

The estimation of death coming prescription (DCP) is one of
the most significant issue nowadays and is not completely solved
in a forensic-medical practice. This is one of the most important
question that faces a medical examiner during the examination
of the corpse right at the scene of death. [1-4] In addition, the so-
lution of this problem requires a total consideration of all aspects
of tanatogenesis, an introduction to forensic medical practice,
the latest achievements in medicine, chemistry, physics, and fo-
rensics. The DCP estimation is also complicated by the fact that
post-mortem processes that occur in the tissues of the body, are
affected by a significant number of exo - and endogenous factors
such as environmental conditions, the death cause, the anthropo-
logical features of human age.

There are many methods of studying of biological tissues (BT)
and fluids of the human body in forensic practice these days that al-
low to detect and explore those pathological conditions that were a
prerequisite of death or led to it, and to estimate the DCP.

The most promising biological objects for the DCP estimation are
the relatively isolated liquids: the vitreous body, synovial and cere-
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brospinal fluid. The effectiveness of methodology of the biochemi-
cal composition of both vitreous and synovial fluid study has been
proved [1,10]. At the same time there is no data both in local and
foreign bibliography concerning the possibility of comprehensive
multifunctional objective monitoring of some changes in biochemi-
cal and polycrystalline structures of the cerebrospinal fluid (CSF)
of a person. The obtained data may contribute to the improvement
and expansion of functional capabilities of the biochemical and bio-
physical methods for comprehensive study of DCP to improve its
accuracy, especially during the first 6-8 hours.

The principle of establishing the DCP by using laser polari-
metric methods lies in the fact that in the postmortem period the
temporal change of the molecular complexes occurs, which form
the polycrystalline network [5-8,11]. Due to this the structure
of the polarization (polycrystalline network) and fluorescence
(concentration of molecular complexes) microscopic images of
liquor films changes. According to this, the amount of statistical
moments of 1st — 4th orders changes. While conducting a time
monitoring of such change, one can identify the DCP within the
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duration of such changes and the inclination of the correspon-
dent time dependencies of the statistical moments amount.

The aim of our work was to develop a complex of forensic
objective criteria to improve the accuracy of DCP estimation at
the long - and short-term time intervals on the basis of complex
direct and large-scale selective statistical data analysis of the po-
larization-correlation and fluorescence mapping of microscopic
images of polycrystalline films (PF) of cerebrospinal fluid from
a human cadaver.

Material and methods. The object of study is PF of cerebro-
spinal fluid, taken from 75 cadavers of both sexes (main study
group) aged from 33 to 91-year with pre-known time of death
coming ranged from 1 to 43 h, and 20 healthy volunteers (con-
trol group). The selection of liquor was carried out using the
suboccipital puncture method taken from the cerebellomedul-
lary cistern [9]. Healthy volunteers had their liquor taken before
surgery during spinal anesthesia. To the main group the liquor
was taken from corpses who died from cardiovascular disease
— 60 (80%) cases, pulmonary tuberculosis — 8 (10.67%) cases,

He-Ne

tumors of the gastrointestinal tract — 7 (9.33%) cases. Concern-
ing the time that passed after death, the selection is as follows:
1-8 h- 15 (20%) cases, 8-16 h — 14 (18.67%) cases, 16-24 h— 15
(20%) cases, 24-32 h — 16 (21.33%) cases, 32-40 h — 15 (20%)
cases.

Measuring the coordinate allocation (two-dimensional mea-
surements in the plane of the samples of polycrystalline films of
liquor) meanings of parameters of polarization in the points of
microscopic images was carried out at the location of the stan-
dard stokes-polarimeter and its modifications (Fig. 1-3) by the
following methods [6-8,11]:

1. Two-dimensional polarimetry of PF of CSF (Fig. 1):

- stokes-polarimetry in different spectral ranges of optical ra-
diation — identification of coordinate allocation of meanings of
azimuth and ellipticity of polarization;

- Stokes-correlometry — identification of coordinate allocation
of meanings of complex degree of mutual polarization (CDMP),
which characterizes the coherence of the polarization conditions
at different points in the microscopic image.

1 2 3 4

6 7 8 9 10 1

Fig. 1. The optical scheme of the standard stokes-polarimeter, where 1 — He-Ne laser, 2 — collimator;
3,5,8 — stationary quarter-wave plates; 4, 9 — polarizer and analyzer, respectively; 6 — PPL;
2, 7 — polarization microlenses; 10 — CCD camera; 11 — personal computer

2. Stokes-polarimetry of microscopic images of CSF PF with spatial-frequency filtering (Fig. 2).

A

10

4
/c>ﬁ i Y-
v Xy

P hm—

g’

1 2 3 4 6

7 9 1 12 13

Fig. 2. The optical scheme of the stokes-polarimeter with the use of spatial-frequency filtration, where 1 — He-Ne laser;
2 — collimator, 3 — stationary quarter-wave plate; 5, 10 — mechanically movable quarter-wave plates,
4, 11 — polarizer and analyzer, respectively;, 6 — PPL; 7, 9 — polarization polarization microlenses;
8 — low and high frequency filters-diaphragms, 12 — CCD camera; 13 — personal computer

3. Fluorescent stokes-polarimetry of microscopic images of CSF PF (Fig. 3).

o W

Fig. 3. The optical scheme of the modified stokes-polarimeter for autofluorescent biological layers study, where
1 — He-Ne laser; 2 — collimator, 3 — stationary quarter-wave plate; 5, 8§ — mechanically movable quarter-wave plates;
4, 9 — polarizer and analyzer, respectively;, 6 — PPL; 7 — polarization microlenses; 11 — CCD camera, 12 —personal computer
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The principle of the laser polarimeter work, measuring meth-
ods of coordinate allocations of polarization parameters and
the algorithm of DCP estimation are shown in several research
works [5-8,11].

Results and thier discussion. It should be noted that polariz-
ing microscopy carries some information about the degree of se-
quence and crystallization of biological layers structure [5,11].
In the case of our research, the information is about the degree of
orientation and concentration of biochemical crystals of liquor—
albumin, globulin, collagen fibers, etc. As for the autofluores-
cence microscopy — its data is carrying some other information:
the concentration of molecular complexes of proteins, NADH,
flavines, porphyrins and others [6,11].

For the objective and informative estimation of the struc-
ture of microscopic images of CSF PF the MATLAB pro-
gram was used, which calculated the statistical moments of
the 1st — 4th orders (M, , ; ), which characterize the average,
dispersion, asymmetry and sharpness of the peak coordinate
allocations of polarization and fluorescence maps images of
cerebrospinal fluid films.

To improve the accuracy and objectiveness of estimation the
DCP the stokes-polarimetry (measurement and evaluation of
coordinate allocations of the azimuth and ellipticity of polar-
ization), and stokes-correlometry (estimation of the coordinate
allocations of CDMP), autofluorescence polarimetry have been
used consequently.

Fig. 4. Polarizational microscope image of a polycrystalline
film of cerebrospinal fluid
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The distinction between polarization and autofluorescence
image is that of the polarization image carries information
about the coordinate allocation of the polycrystalline struc-
ture of the liquor film in the form of allocations of azimuth
and ellipticity of polarization, which are estimated by the
direction of the crystal and the concentration of its molecu-
lar structure (Fig. 4). Autofluorescence image carries some
information about the intensity of re-emission of molecular
complexes of the liquor film at its irradiation by a blue laser.
On this basis one judges the concentration of molecular com-
plexes of proteins, NADH, flavines, porphyrins, etc.

First of all, the research was carried out by using the
stokes-polarimetry. All the statistical moments of the 1st - 4th
orders that characterize the allocation of the azimuth meaning
of the polarization microscopic image of CSF PF, different
from zero. The measurements of each of the statistical mo-
ments change individually with the increasing time after a
sample of CSF.

The greatest range of changes acquire the statistical moments
of the 3rd (an increase of 3.09 times) and 4th (an increase of
2.83 times) orders, characterizing the asymmetry and histogram
excess of the allocation of random meanings of the azimuth of
polarization microscopic image of CSF PF (Table 1).

So, the statistical analysis of time changes of coordinate al-
locations of the azimuth of polarization microscopic image of
cerebrospinal fluid PF found the sensitivity of the asymmetry
and excess of such allocations to the decrease optical activity
of molecular compounds of albumin, globulin, glucose with in-
creasing time of observation after the fluid sample.

For the possible accuracy improvement of DCP the spatial-
frequency filtering for separation of large - and small-scale
components was used. Microscopic image of the polycrystal-
line films of the liquor consists of structural fragments with
a wide range of sizes from 2pum to 2000um. A slow tempo-
ral change of polycrystalline structures is more common for
large-scale fragments. Accordingly, the interval of DCP esti-
mation is increasing. However, the accuracy decreases. For
the small fragments, it works opposite. Therefore, for one
sample, one can change the intervals and accuracy of DCP
(Figs. 5,6).

Table 1. Statistical moments of the 1st-4th orders that characterize the allocations
of the azimuths of polarization images of polycrystalline films of cerebrospinal fluid

The control group Cause of death
Statistical moments healthy volunteers (n=30) patholos%)sf t(:ntl;::l:cgl;f)ulatory alcohol poisoning (n=30)
Average, M, 0,21+0,011 0,12+0,007 0,14+0,009
P, p<0,05 p<0,05
P, p>0,05
Dispersion, M, 0,18+0,009 0,11+0,006 0,13+0,007
p, p<0,05 p<0,05
P, p>0,05
Asymmetry, M, 0,31+0,017 1,03+0,054 1,23+0,063
P, p<0,001 p<0,001
P, p<0,05
Excess, M, 0,24+0,012 0,92+0,047 1,15+0,063
P, p>0,05 p>0,05
P, p<0,001
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Fig. 5. The coordinate structure (the left part) and histogram
of allocation (the right part) of random meanings of complex de-
gree of mutual polarization microscopic image of a large-scale
component of the polycrystalline films of the cerebrospinal fluid.
The prescription of death is of 12 hours
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Fig. 6. The coordinate structure (the left part) and histogram
of allocation (the right part) of random meanings of complex de-
gree of mutual polarization microscopic image of a small-scale
component of the polycrystalline films of the cerebrospinal fluid.
The prescription of death is of 12 hours

For the spatial-frequency components allocated to the large-scale
polarization map of the azimuth microscopic image of CSF PF a
slightly lower temporal sensitivity of the statistical moments of the
3rd and 4th orders is applied. This can be explained by the fact that
this component of the polarization map characterizes the optical

manifestation primarily of large-scale optically anisotropic molecu-
lar structures, which mainly form elliptically polarized radiation at
the points a polycrystalline network of CSF film.

A comparative analysis of the measurement of the given statistical
moments showed the highest temporal sensitivity of the asymmetry
(increase of 1.94 times) for polarimetry allocations of the azimuth and
excess (increase of 2.68 times) to biochemical changes in the optical
anisotropy of small-scale optically active compounds of CSF PF.

So, we can say that additional spatial-frequency filtration of
polarization-inhomogeneous images of CSF PF improves the
sensitivity time monitoring of biochemical changes of optically
active molecular compounds (Table 2).

The data analysis of a two-dimensional mapping of the po-
larization ellipticity of microscopic image of CSF PF showed a
slightly lower sensitivity of this method to temporal changes in
the polycrystalline network. As in the case with the mapping of
the polarization azimuths, the greatest range of changes acquire
the statistical moments of the 3rd and 4th orders. However, the
range of their change is somehow less: the asymmetry increases
in 2.12, and the excess in 2.42 times. Therefore, the statistical
analysis of time changes of coordinate allocations of ellipticity
polarization of microscopic image of CSF PF requires some im-
provement by additional spatial-frequency filtering.

The results showed an increase in the sensitivity of the po-
larization mapping of CSF PF by detecting optical manifesta-
tions of a large-scale dual beam refractional crystal structures of
albumin, fibrin. This fact is shown by the increase of the range
of changes of the meanings of the statistical moments of higher
orders which characterize the histogram allocations of the mean-
ings of ellipticity of the polarization microscopic image of the
needle polycrystalline film of CSF networks: the asymmetry in-
creases to 2.52 times, the excess to 3,06.

The statistical analysis of the small-scale component map of
polarization ellipticity showed the following sensitivity time
monitoring of biochemical changes of the polycrystalline struc-
ture film of CSF comparing to figures of the large-scale Fourier
analysis of polarization-inhomogeneous microscopic image of
the sample: statistical moment of the 3rd order increases to 2.36
times, the 4th —to 2,35.

The mapping of the allocation of polarization ellipticity
turned out to be promising for temporal monitoring of the large-
scale structure of needle polycrystalline films of CSF networks.
The accuracy is achieved by assessing the dynamics of change
in the asymmetry (from 1.09 to 1.94) and excess (from 1.23 to
1.91) allocations of the small-scale component of a map of the
azimuths: =15 min during 14 h after death coming, while main-
taining a long-term interval for measures of ellipticity (40 hours)
of DCP estimation to within 45 min.

When analyzing the image of the biological sample within the
statistical analysis using the stokes polarimetry it is possible to
obtain some quantitative characteristics about the amount of the

Table 2. Intervals and the accuracy of the death coming prescription identification using the method
of mapping the azimuths of polarization microscopic images of polycrystalline films of cerebrospinal fluid

The interval of DCP . . The accuracy of DCP,
Parameters identification, T, h Statistical parameters AT, min
The allocation of the azimuths of polarization micro- M =0,73+1,61;
.. 3 ) +22,5
scopic image M,=0,74+1,59
The allocation of the azimuths of a long-scale component M.=0,86+1,71;
o . . 3 ) +40
polarization of microscopic image M,=0,83+1,68
The allocation of the azimuths of a small-scale compo- M.=1,09+1,94;
Lo . . 3 ) +15
nent polarization of microscopic image M,=1,06+1,91

© GMN
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Table 3. Intervals and the accuracy of the death coming prescription estimation using the method of mapping the meanings

of polarization microscopic images of polycrystalline films of cerebrospinal fluid

The interval of DCP .. The accuracy of DCP,
Parameters identification, T, h Statistical parameters AT, min
N . . 7.=0,97+1,82;
+
The distribution of CDMP microscopic image 30 7,-1,742,59 17,5
The allocation of the CDMP of a long-scale component 7.=0,56+1,41;
. . 40 3 . +30
of microscopic image 7,70,39+1,28
The allocation of the CDMP of a small-scale Z.=1,196+2,04;
. .. 3 ) +12,5
component of microscopic image 7,70,91+1,88

Table 4. Intervals and the accuracy of the death coming prescription estimation using the method of polarization mapping t
of microscopic images of fluorescence films of cerebrospinal fluid

Parameters The interval of DCP Statistical parameters The accuracy of DCP
estimation, 7, h P estimation, AT, min

The allocation of the azimuths of polarization fluorescence 20 7.=0,81+1,67; 115

in the “blue” region of the spectrum 7,=0,98+1,83

The allocation of the azimuths of fluorescence polarization i 30 7,70,68+1,53; 410

n the “green-and-yellow” region of the spectrum Z,71,03+1,89

The allocation of the azimuths of fluorescence polarization 3 Z2,70,58+1,57; 75

in the “red” region of the spectrum Z=1,82+1,67 ’

statistical moments of the 1st — 4th orders, which can be used to
find the relationship between them and the DCP. However, the
coordinate and morphological structure of biological samples
are ignored when using this approach. A correlation method in
this context is more functional and sensitive. Due to this a higher
accuracy of DCP is achieved in a short period. The obtained data
show that the greatest range of changes in comparison to the
results of mapping the polarization maps of azimuth and ellip-
ticity acquire the statistical moments of the 3rd (an increase of
2.32 times) and 4th (and of 1.53 times) orders, characterizing the
histogram asymmetry and excess of random meanings of CDMP
of microscopic image of CSF PF.

The use of spatial-frequency filtration of polarization-in-
homogeneous microscopic images provided the increase of
sensitivity of polarization-correlation mapping of small-scale
optically-anisotropic molecular compounds of CSF PF. It quan-
titatively illustrates the growth of asymmetry (in 2.12 times) and
excess (in 2.38 times), characterizing the allocation of CDMP
meanings. The interval of DCP estimation was found to be 7=40
h, the accuracy of allocation of death coming prescription AT
+30 min by assessing of the temporal dynamics of changes in
the magnitude of statistical moments of the 3rd (from 0.56 to
1.41) and 4th (0f 0.59 to 1.38) orders by the characteristics of the
coordinate allocations of the large-scale component of the com-
plex degree of mutual polarization. For a small-scale component
of the magnitude of the complex degree of mutual polarization
microscopic images of polycrystalline films of the cerebrospinal
fluid for the first time it was revealed: the interval for DCP for
T=10 h, the accuracy of DCP estimation AT +12,5 min by deter-
mining the range of the monotonous change of the asymmetry
(from 1.19 to 2.04) and excess (of 0.91 to 1.86) (Table 3).

The comparison with the statistical analysis of the allocations
of the intensity of natural fluorescence in different parts of the
optical spectrum revealed an increase in the sensitivity towards
temporal changes of the optical anisotropy of CSF PF. At the
same time the most sensitive to the processes of fluorescence
quenching of the protein molecules were all of the statistical mo-
ments of the 1st-4th orders.
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The “yellow-green” spectral region of laser-induced fluo-
rescence of CSF PF was found to have the following temporal
changes in the measures of the statistical moments of the 1st-
4th orders that characterize the allocations of meanings of the
polarization azimuth: the average decreases to 1.8; disper-
sion — 1.5 times; the asymmetry increases to 1.85; the excess
is 1.51 times. The comparison with the statistical analysis of
the allocations of the intensity of natural fluorescence in this
spectral region have identified the most sensitive to the pro-
cesses of fluorescence quenching statistical moments — the
average and the dispersion.

The temporal dynamics of changes in the measures of sta-
tistical moments of the 3-rd and 4-th orders that characterize
coordinate allocations of the azimuths of polarization of laser
induced fluorescence in the “green-and-yellow” (asymmetry
from 0.68 to 1.53; excess from 1.23 to 1.89) and “red” (the
asymmetry from 0.58 to 1.57; the excess from 0.82 to 1.67)
parts of the spectrum, ensures the accuracy of DCP estima-
tion of 7.5 minutes in the time interval of 6 h after death.

Conclusions.

1. Anew approach is to be applied to the solution of actual sci-
entific and practically significant problems of the development
of the system of forensic medicine criteria of time monitoring
of postmortem changes of autofluorescent films of liquor in the
prescription of death coming estimation.

2. The fluorescence microscopy carries the information
about the concentration of molecular complexes of proteins,
NADH, flavins, porphyrins, etc. In the postmortem period
the changes of the liquor begin with the changes of the con-
centration of biochemical compounds. Crystal changes are
secondary. The fluorescent methods are precise at a short in-
terval of DCP determining, and the polarization ones allow
us to estimate this parameter at the long-term time intervals,
though with less accuracy.

3. The highest accuracy of diagnostics of prescription of death
coming is achieved: +7.5 minutes in the time interval of 8 h
after death coming of the currently known methods of laser
polarimetry.
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SUMMARY

THE COMPARATIVE ANALYSIS OF DIFFERENT
TECHNIQUES OF LASER POLARIMETRY FOR DE-
TERMINATION OF TIME OF DEATH IN THE STUDY
OF POLYCRYSTALLINE FILMS OF CEREBROSPINAL
FLUID

Garazdiuk M., Vanchuliak O. Garazdiuk O., Rak M.,
Grynchuk V.

Higher State Educational Establishment of Ukraine “Bukovin-
ian State Medical University”, Chernivtsi, Ukraine

The estimation of death coming prescription (DCP) is one
of the most important issues that confronts a medical examiner
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during the corpse examination right at the scene of death. The
most promising biological object for the DCP estimation is ce-
rebrospinal fluid.

Aim - to compare the effectiveness of methods being used:
stokes-polarimetry, stokes-colorimetry, autofluorescence polar-
imetry in order to improve the accuracy of DCP for the long
- and short-term time intervals.

The object of the study - cerebrospinal fluid from 75 cadavers
(study group) and 20 live individuals (control group). Methods
used: stokes polarimetry, stokes-colorimetry, autofluorescence
polarimetry.

When analyzing the image of the biological sample within the
statistical analysis using the stokes polarimetry it is possible to
obtain some quantitative characteristics about the amount of the
statistical moments of the 1st — 4th orders, which can be used to
find the relationship between them and the DCP. However, the
coordinate and morphological structure of biological samples
are ignored when using this approach. A correlation method in
this context is more functional and sensitive. Due to this a higher
accuracy of DCP is achieved in a short period. The analysis re-
vealed that the spatial-frequency filtration of polarization-inho-
mogeneous images of polycrystal films of cerebrospinal fluid
improves the time monitoring sensitivity of biochemical chang-
es in optically active molecular compounds. Speaking about
fluorescence microscopy - it carries the information about the
concentration of molecular complexes of proteins, NADH, fla-
vins, porphyrins, etc. As in the postmortem period the changes
in the cerebrospinal fluid begin with the changes in the concen-
tration of biochemical compounds, and crystalline changes are
secondary, this method is the most effective for diagnosing the
death coming prescription in the first 8 hours.

The fluorescent methods of laser polarimetric are precise at a
short interval of DCP estimation, and the polarization ones al-
low us to estimate this parameter at the long-term time intervals,
though with less accuracy.

Keywords: prescription of death coming, laser polarimetry,
cerebrospinal fluid.

PE3IOME

CPABHUTEJIBHBIA AHAJIM3 PA3JIMYUHBIX METO-
JIOB JIABEPHOM MOJSIPUMETPUU J1JI5I ONPEJIEJIE-
HUsI BPEMEHU HACTYIIVIEHUSI CMEPTU ITIYTEM
N3YUYEHHUS HNONUKPUCTAVIMYECKUX IIJIEHOK
HEPEBPOCITUHAJILHOM KUJIKOCTH

I'apasnroxk M.C., Banuyasik O.51., I'apasaiok A U.,
Pak M.M., I'punuyk B.B.

Bovicuiee cocydapcmeennoe yuebnoe 3asedenue Yxpaunvt «by-
KOBUHCKUIL 20CYOapPCMBEHHbII MEeOUYUHCKULL  VHUBEPCUMEm»,
Yepnosywl, Yxpauna

Lenb uccnenoBanust - cpaBHUTH YHHEKTUBHOCTH IPHUMEHE-
HHS METOJIOB CTOKC-TIOJIIPUMETPUHU, CTOKC-KOJICIIOMETPHH, ay-
TO(IIYOPECIEHTHOM MOJSIPUMETPUH 110 YIyUIICHUIO TOYHOCTH
OIIpeJeNICHNs] JaBHOCTH HACTYIUICHUSI CMEPTHU Ha JIOJITO- U Kpa-
TKOCPOUHBIX BPEMEHHBIX TPOMEXKYTKAX.

OOBEKT UCCIENOBAHUS - CIIMHHOMO3IOBasl XUIKOCTh OT 75
TPyHOB (rpymnna ucciaenosanust) U 20 SKUBBIX JHL (KOHTPOJIb).
Vcnonp30oBaHHbIE  METOABI:  CTOKC-HOJAPUMETPHUS, CTOKC-
KOJIETIOMETPHSI, ayTO(IIyOpeCLieHTHAS MOJISIPUMETPHSL.

Ipu ananuze wu300paxkeHus: Ouonormyeckoro odpasma B
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npezenax CTaTUCTUYECKOro aHalu3a IIyTeM HCIIOJIb30BaHUs
CTOKC-TIOJISIPUMETPUN MOXKHO TIOJTYYUTh KOJIMYECTBEHHBIC XapaK-
TEPUCTHKH O BEJIMYMHE CTATUCTUYECKUX MOMEHTOB 1-4 MOpsIIKOB,
Ha OCHOBE Yero BBIIBISIIOT CBSI3U MEXKILY HUMHU U JIABHOCTBHIO Ha-
crymienust cmeptu (AHC). OnHako BHe 10JIS 3peHUs TaKOro MOA-
XOJ1a 0CTAeTCsl KOOpAMHATHAST U MOP(HOJIOrHYeCcKast CTPYKTYPHOCTD
Ouonorn4eckux 00pasoB. KoppessioHHbIi METOJI B 3TOM CMBbIC-
ne Gonee (yHKIMOHAJIBHBIN M YyBCTBUTEJIBHBIN. 3a CYET 3TOrO
JocTuraercss Bblcokas TouHOCTh omnpenenenus JJHC Ha kparko-
BPEMEHHOM TpoMexyTke. [IpoBeieHHbIN aHaIU3 0OHAPYKIJI, UTO
HPOCTPAHCTBEHHO-YACTOTHAST (DHIIBTPALMS OJSIPU3ALIMOHHO-He-
OITHOPOJIHBIX U300paKEHHUH MOJTMKPUCTAIUTMUECKHUX TUICHOK CITMH-
HOMO3TOBOH JKH/IKOCTH YJTy4IlIIaeT 4yBCTBUTEILHOCTh BPEMEHHOTO
MOHHUTOPHHIa OMOXUMHUYECKHX U3MEHEHHUH ONTHYECKH aKTHBHBIX
MOJIEKYJISIpHBIX coequHeHud. Uto Kacaercs (IyopecLeHTHOM
MUKPOCKOIIUH - OHA HeceT MH(OPMALIMIO O KOHLEHTPALH MOJIe-
KYJSIPHBIX KoMILIekcoB OenkoB, HAJTH, ¢aBuHOB, MOpGUPHHOB.
Tax KaK B MOCTMOPTAJILHOM IIEPHOJIC N3MEHEHHS JIMKBOPA HAuMHa-
I0TCSI IMCHHO C M3MEHEHHUH KOHIEHTPAIMH OMOXMMHYECKUX COe-
JIMHEHUIH, @ KPHCTAJUTMYECKUE M3MEHEHHUS SIBJISIFOTCS] BTOPUYHBIMY,
TO JaHHBIIT MeTon Hauboee 3 dexTusen s auarnoctuku JJHC B
HEPBBIC § YACOB M10CIIC CMEPTH.

@diyopecleHTHbIE J1a3epHbIe MOISIPUMETPUUYECKHE METOJBI
BBICOKOTOYHBIE Ha KPAaTKOBPEMEHHOM MHTEpBalle OIperelie-
nust JIHC, a nonspuzanmoHHbIe MO3BOJISIOT OLCHUBATH JIAHHBIN
napamerp Ha JJIMTEIbHBIX HNPOMEXKYTKaX BPEMEHH, OJHAKO C
MEHbUIEH TOYHOCTBIO.
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AGE SPECIFIC CORRELATION PECULIARITIES OF THE DIAMETER AND DEFORMATION
OF AHEALTHY HUMAN ERYTHROCYTE MEMBRANE

Khetsuriani R., Topuria D., Pruidze N., Gognadze T., Durglishvili N., Amiranashvili L.

Tbilisi State Medical University, Human Normal Anatomy Department, Georgia

Changes in erythrocyte shape are important, when passing
through vascular capillaries, changing the diameter of erythro-
cytes, as well as its shape. Extremely high deformity degree of
erythrocytes is due to lipid-protein composition of their mem-
brane and cytoskeletal structure and the uniqueness of the con-
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tent (does not have internal organelles, that gives their cytoplasm
special fluidity) and contributes a long-term circulation of eryth-
rocytes in vascular system capillaries and normal functioning.
The deformity of erythrocyte membrane is determined as an
integral indicator of functional condition of erythrocyte. This is
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characteristic only for normal, anuclearerythrocyte, that can link
to oxygen and release it from capillaries to the tissues by shape
changes. Blocking of the erythrocytes with low deformity (old
erythrocytes) in narrowest sinuses of the spleen, causes lysis.
So, erythrocyte deformity degree is a limiting factor in the regu-
lation of cell life and determines cell activity.

Deformity degree of red blood cells plays a critical role in
their rheological properties and microcirculation regulation. De-
formability of erythrocytes is defined by the intrecellular space
viscosity of the cell, by the ratio of surface area and volume, by
the lipid-protein composition, by cytoskeletal structure. By lipid
interactions, membrane proteins have a role in the regulation of
erythrocyte deformability, ensuring stabilization of lipid layer
and regulating a shape of the cell. Modification of erythrocyte
membrane composition causes changes in their deformity and
rheological properties.

Changes in the shape of erythrocytes are important when
passing through vascular capillaries, during this time, changes
an erythrocyte diameter, as well as its shape.

Purpose of the research: to determine a correlation between
erythrocyte membrane deformability and cell diameter in practi-
cally healthy people.

Material and methods. for this survey, has been selected 60
volunteers, allocated in 5 different groups: 1) 17-25, 2) 25-35, 3)
35-60, 4) 60-75, 5) 75-90. As a control group, we got adults (Study
results are processed using student’s T criteria and are reliable).

The objects of the research were selected on the basis of pri-
mary health care institutions. Surveys were conducted in Tbilisi
State Medical University on the bases of human normal anatomy
and medical physics, biophysics, biomechanics and informative
technologies departments in 2015-2017.

The diameter of erythrocytes was determined by the standard
light microscope method, the study of erythrocyte membrane
deformability was conducted using computer filtration-photo-
metric method (O. Khuluzauri, B. Tkeshelashvili, 1990). For
implementation of the method 33% suspension of erythrocytes
is prepared. After preparation of suspension it is necessary to

prepare tools for work. For this purpose the height of stand is
regulated in order the micropipette tip to be fixed on 5 mm from
photometric chamber window. Filter paper (EILTRAK 388)
stretched over the frame is placed between micropipette tip and
photometric chamber window. 0.02 ml erythrocyte suspension
is taken with micropipette, placed in stand and shield of pho-
tometric chamber is opened. When the tool is ready to conduct
measurement, transfer of blood sample on filter is possible, that
is conducted by fast, single and complete expulsion of micropi-
pette content. Registration of erythrocyte suspension extension
on paper filter and processing of results is done by computer.
Resorption time (sec) of erythrocyte suspension on paper filter
is determined for given sample.

Results and their discussion. Table 1 shows indicators of av-
erage diameter of erythrocyte in different age groups. As a result
of studies, to compare with peripheral blood erythrocytes indi-
cators in younger volunteers, erythrocyte diameter of peripheral
blood in older people, increases, particularly, in 17-25 years old
people, a diameter is 5,7+0,4 pk, in 25-35 years old volunteers-
5,8+0,4 pk, in 35-60 years old people- 6,5+0,4 pk and in older
people (60-90 y) this indicator is increased and reaches 7,1+0,4
pk, that indicates increase in erythrocytes size.

Table 2 and Fig. 1 show an indicators of erythrocyte defor-
mity degree, in different age groups. As a result of studies, it was
found that in blood of younger volunteers to compare with de-
formability indicator, in peripheral blood erythrocytes of older
people, has demonstrated decreased deformability. Particularly,
in 17-25 age group, deformability is 4,5,0+0,3, in 25-35 age
group- 4,8+0,4, in older age group, this indicator is decreased
3,0+0,3. This can be caused by changes in membrane lipid-pro-
tein composition in erythrocytes of older people. The benefit of
this assumption is that the deformity of young people’s erythro-
cytes positively correlates with erythrocyte’s average diameter
(r=0,9443, p=0,0001), despite the high diameter of erythrocyte
in older people, their deformity indicator remains low and cor-
relation credibility decreases between these two parameters
(r=0,2304, p=0,8203).

Table 1. Erythrocyte diameter indicators in different age groups

Groups Quantity Erythrocyte diameter (um)
17-25y 28 5,7+0,4
2535y 28 5,8+0,4
35-60y 28 6.5+0,4
60-75y 28 7,1+0,4
7590y 28 7,1+0,4

Table 2. Erythrocyte deformity indicators in different age groups
Groups Quantity Deformability (sec™)
17-25y 28 4,5,0+0,3
25-35y 28 4,8+0,4
35-60y 28 4,0+0,7
60-75y 28 3,0+0,3
75-90y 28 3,0+0,3
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Fig. 1. Erythrocyte deformity indicators in different age
groups
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Fig. 2. Erythrocyte deformity indicators in young and old
people (a- 17-60 y, b- 60-90 y)

Normal erythrocyte membrane is impermeable for monova-
lent and divalent cations and contains high concentration of po-
tassium, low concentration of sodium and very low concentra-
tion of calcium. Exchange of anions is conducted via anionic
transport proteins.

Two mechanisms providing keeping critical volume of
erythrocytes are: co-transport of K+ and Cl (this system is
stimulated in conditions of cell swelling, increasing mem-
brane oxidation, running out of intracellular manganese and
oxidation of thiols) and selective exit of potassium in re-
sponse to calcium increase (so called). Damage of erythro-
cyte permeability is possible in the result of various damages
of these cells, development of lipid be-layers and activation
of complex having cation channel properties. Occupation of
cation channels by calcium ions opens, mainly, Ca-dependent
K channels (Gardo channels). Activation of these channels
causes intensive exit of potassium ions out of erythrocytes
(such passive transfer of ions conditionally exceeds intensity
of Na"and K" transport implemented via sodium pump) ac-
companied by accumulation of Cl and water in purpose of
keeping its electrolyte balance, cell swelling and hemolysis.
The latter is morphologically seen by increase in erythrocyte
measurements (diameter) that was proved by our studies, par-
ticularly, erythrocyte diameter was increasing alongside with
increasing the age of studied people.

Conclusion. As a result of our research, it has been estab-
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lished that with the increase of studied people’s age, periph-
eral blood erythrocyte diameter increases and degree of de-
formability-decreases. The average diameter of erythrocytes
in young people, directly correlates with the deformability
of erythrocytes, while in elder people, between erythrocyte
diameter and their deformability negative correlation is dem-
onstrated (diagram 2). Decrease membrane deformability in
peripheral blood erythrocytes in older people, shows partici-
pation of different mechanisms in regulation of membrane de-
formity and may be caused by age-related metabolic changes,
which can be associated with increase of the large molecular
weight proteins content in membrane, that actively partici-
pates in regulation of erythrocyte deformability and shape and
is presented with the increase of age.
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SUMMARY

AGE SPECIFIC CORRELATION PECULIARITIES OF
THE DIAMETER AND DEFORMATION OF AHEALTHY
HUMAN ERYTHROCYTE MEMBRANE

Khetsuriani R., Topuria D., Pruidze N., Gognadze T.,
Durglishvili N., Amiranashvili 1.

Tbilisi State Medical University, Human Normal Anatomy De-
partment, Georgia

The purpose of our research was to determine the interrelation
peculiarities of erythrocyte membrane deformability and cell di-
ameter in a practically healthy person, in different age groups.
60 volunteers were selected for this survey in 5 age groups: 1)
17-25, 2) 25-35, 3) 35-60, 4) 60-75, 5) 75-90. As a result of the
study, it was determined that with aging the diameter of periph-
eral blood erythrocytes increases and an indicator of deformabil-
ity, in contrary, decreases. The average diameter of erythrocytes
in young people, is directly correlated with erythrocyte deform-
ability, while in elderly people, negative correlation is revealed
between erythrocytes diameter and their deformability. Decrease
in membrane deformability, demonstrated in peripheral blood
erythrocytes of elderly people, indicates the participation of dif-
ferent mechanisms in erythrocyte membrane deformity regula-
tion, it might be related to age-related metabolic changes.

Keywords: erythrocyte membrane deformability, cell diam-
eter, practically healthy people.

PE3IOME

KOPPE/SIUOHHBIE OCOBEHHOCTH JUAMETPA
U JE®OPMAILIAA 3IO0POBOMA MEMBPAHBI SPUTPO-
HOUTOB YEJIOBEKA B BO3PACTHOM ACIIEKTE

Xenypuanu P.I'., Tonypus /1.3., [Ipyuaze H.K.,
Tornanze T.P., lyprimmmBuian H.A., AMupanamsuiau U. k.

Tounucckuii 2ocyoapcmeenuvlil MeOUYUHCKULL YHUSepcumen,
oenapmamenm HOPMATbHOU AHAMOMUY YenoeeKa, I pysus

Ienbio MCCneOBaHMS SBHIOCH ONPEACICHHE B3aHMOCBS3H
MEX/Iy IOKa3aTeJsIMH JAUaMeTpa SPUTPOLUTOB Tepudepuye-
CKOH KpOBHU M J1e(opMadeTbHOCTEI0 MEMOPaHBI B KPOBH IPaK-
THYECKH 3/I0POBBIX JIMI] PA3IMYHBIX BO3PACTHBIX IPYIIIL.
HccnenoBano 60 noOpOBOIBIEB, KOTOPBIE B 3aBUCHMOCTH OT
BO3pacTa paclpeeNeHbl CleayonmmM oopasom: | rpynma - 17-
25 ner, Il rpymma - 25-35 ner, Il rpynma - 35-60, IV rpymn-

na - 60-75 ner, V rpymnna - 75-90 ner. ComiacHo pesysbsraram
IIPOBECACHHBIX I/ICCJ'leZ[OBaHl/Iﬁ yCTaHOB.]'leHO, 410 C yBCJ'[I/lLIeHI/IeM
BO3pacTa JAUAaMETP JPUTPOLMTOB INepru(epHIecKoil KpOBH yBe-
JIMYMBACTCS, a MOKa3arenb Ie(opMadeIbHOCTH - YMEHBIIACTCs.
CpenHuiil iuamMeTp SPUTPOLIMTOB y 00JIEe MOJIOIBIX MAIIUEHTOB He-
IIOCPEJICTBEHHO KOpPENHUpyeT ¢ Ae(opMadesIbHOCTIO, B TO BPEMs
KaK Yy NOXWIbIX JIWIL Me)[(}ly S3TUMH ITIOKaA3aTCJISIMH BBISABJIICHA OT-
pHULaTeIIbHAsT KOPPEIISIHSL.

CHwkenne aehopMabeIbHOCTH MeMOpaHbl, 00HApYKEHHOE
B 3pUTpOLIMTAX NepupeprUIecKOil KPOBHU MOXKMIIBIX JIMLI, CBUJIE-
TeﬂbCTByCT 06 y'—laCTI/II/I pas3iInYHbIX MEXaHHU3MOB B perﬂﬂl_II/II/l
nedopMarui MeMOpaH SPUTPOLIMTOB |, IO BCCH BEPOSTHOCTH,
00yCJIOBICHO BO3PACTHBIMU M3MEHEHUSIMU METa0O0IM3Ma.

@9boydy

NobdOmgeo  sEsdosbol  gHmom@mEo@ ool dgdd@sbols
05993 ®0bs s IRMMIS300l Pbo@mol gm@gamsiodo
0530L9099Mgdg00 slsgmd@og obidgd® do

@. by005bo, ©. MMHFYA0S, b. BHYdg, m. amabsdy,
6. YO 0dgoao, 0. sdoMsbsTgogo

ndoeolols Lobgedfogm Lodgooizobm  gbogg@lodgdo,
50d00bol  bo@doemygdo  sbo@mdool  ©g3s®Bsdgb@o,
bododmggenm

38930l Bobobl  FomImowagbos  3ModBog e
NobdOmgeo ssdosbols Lolbendo gBomn@mEo@dol wo-

s9gB @0l Iohggbgdarols s 8990@sbol ©gumM®IsiE00l
9bs@ol  YHm0gAmnsdmogdymagdols  msgobgoygdg-
3900l 25b6Lobmgms Lbgowslbgs sbsgmd@og xa9sdo.

380 ggobsmgol g@bggemo ogm 60 dmbognolig, @mdeng-
03 gosbsfomms 5 obsgmddog xaggdo: 1) 17-25 §;
2) 25-35§ys 3) 35-60 §F; 4) 60-75 {7 5)75-90 §§. 33ewgg0l
V909050 ©Ea0bes, M3 sbogol FoGgdolmsb gomsw
390989000 Lobbaol  g@odOmE0Hgd0l ©osdgd®o
0bAEYds, bogm ©ggm@dsdgmmdols gbodols dshggbg-
dgeo 3oModom, d30MEgds. sbamasb@mgddo gHon@m-
30Hgd0L LsFgomm ©053gBM0 30M©s306 0@ gao@gdl
9000OM 3090l ©IBMAOTSdgEMdslmsb, 35Tob @mg-
Lo bobpsbdyamgddo  ghom®@mzodgdol  ©osdgd@ls
©> 3000 ©gPRMAIodgemdsl  dm@ol  sdmgan gbo-
o> PoMYMBomo JmMgansios. dnbycgogao do@gdols
3909890090 Lobbeol  gHom@mEodgodo asdmgang-
bogno  3933@obol gRMAIsdgenmdol ©sggomgds dg-
BY399dL gBon®mEo@dgero dgdd@sbol ©grm®dsizools
M9a900305T0 Lbgoolbbgs 39dobobdgdols dmbsfoggm-
b5y, o gbodanms s 330G gdygemos dg@Bodmeob-
ol obsgesdmogdygm (33e00@gdgdmasb.

© GMN

135



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

CPABHUTEJIBHBIA AHAJIN3 KAYECTBA PACTIBIJIEHHS TO3UPOBAHHBIX
HA3AJIBHBIX CITPEEB OKCUMETA3OJINHA

SluxoBa B.I., Yasauckaa U.JI., Ciionckas T.K., Ilnaxornas O.H., l'oroxust T.P.

Deodepanvroe eocyoapcmeentoe asmoHOMHOe 00pa308amenbHoe yupedicoeHue eblcuie2o odpaszoeanus
Iepsuiit Mockosckuii 2ocyoapcemeentbiii meouyunckuil ynusepcumem umenu M.M. Ceuenosa
Munucmepcmea 30pasooxpanenus Poccuiickoti @edepayuu (Cevenosckuii Yuusepcumem), Poccus

Pa3nuanble BUABI BOCHAIUTENBHBIX MIPOIECCOB CIM3HUCTOI 000-
noukn (CO) HOCOBO MOJIOCTH — PUHUTEI, SBISIIOTCS BEChbMa pac-
MIPOCTPaHEHHBIM 3a00JIEBAHUEM KaK CPEIH ACTeH, TaK U B3POCIIBIX.
Bricokas yactora 3a0oieBaHUl, 3HAYUTEIBHBIC YKOHOMHYECCKHE
MIOTEepH BCIIEJICTBUE BPEMEHHON HETPYIOCTIOCOOHOCTH HACENICHHUS,
OITACHBIE OCIOKHEHHST 000CHOBBIBAIOT AKTYaJIbHOCTD TIPOBEACHUS
WCCIICIOBAHHH 10 BBISBICHHUIO 3((PEKTUBHBIX U OC30MacHBIX Jie-
KapCTBEHHBIX MPENaparoB s jgedeHnst puanToB. Hanbonee pac-
MPOCTPAHEHHBIMU TPENapaTaMy JUISI CHMITOMAaTHYECKOTO Jiede-
HUS SIBSTIOTCS AeKOHTecTaHThI [3]. Cpeau eKapCTBEHHBIX (HOpM
JIEKOHTECTAaHTOB MHTPAHA3AJILHOTO MPUMEHEHHs Hanbolee MoIy-
JISIpHBI T03UpoBaHHbIe HazanbHbIe cripen (JHC) BBumy ymoOctBa
MIPAMEHEHHs, TOYHOCTH JO3UPOBKH, OBICTPOTHI HACTYIUICHHUS Te-
paneBruyeckoro addexra [6,7].

B nacrosmiee Bpemst JHC mmpoko MpUMEHSIOTCS B MEAUIINH-
CKOW TPaKTHKE MPH JICUCHUH PHHUTOB Kak coco0 3¢ heKTHBHOM
JIOCTaBKH JIEKAPCTBEHHBIX BEIECTB K MECTy HAa3HAYECHUS — CIIH-
3UCTOI 000MIOuKe Hoca. KauecTBO pacibUIeHUs — aKTyallbHBIN BO-
MPOC, KOTOPOMY TIOCBSIIIICHBI HAyYHBIE HCCIIEIOBAHMUS YIEHBIX Pa3-
HBIX cTpaH [8,9]. Tunmunas ynakoBka JHC cocront u3 ¢akona,
OCHAII[CHHOTO PACTIBLTHTENBHBIM yCTPOHCTBOM HACOCHOTO THIIA
— MukpoctpeepoM. KoHCTpyKmus MmuKpocmpeepa ONpefensieT
XapakTep pacmbUIeHHs Ipenapara JiekapcTBeHHoi ¢opmbl JJHC,
obecrieunBasi ONTUMATIBLHOE COYETAaHHE OE30IacHOCTU BBEICHMS,
MIOTHOTBI OpOLICHHST 00OpabaThIBaeMOi TTOBEPXHOCTH, XOPOILIETO
OC@KJECHNS B TOJOCTH HOCa. [l0 BBIIEIPHUBEACHHBIM Iapame-
Tpam JJHC BBITOAHO OTIIMYAOTCS OT APYTHX (OPM TOCTABKH Jie-
KapCTBEHHOTO rpenapara. [IpuBeneHHbIN B IEHCTBHE MALIMEHTOM
MHKpOCTIPEep MPOM3BOIUT AUCIEPTHPOBAHIE COAEPIKIMOTO YTIa-
KOBKH aTMOC(EPHBIM BO3[yXOM U €TO PacTbUICHIE B HOCOBOH MO-
noctH B BUe adposons. [Ipu aucnieprupoBaHin 1€KapCTBEHHOTO
Tpernapara yBeIHIUBaeTCsl TOBEPXHOCT €TO KOHTAKTa CO CIU3HU-
CTOI 00OJIOUKON MONIOCTH HOCA, YTO MOBBIIAECT OMOIOCTYITHOCTD
JIEKapPCTBEHHOTO BEIIIECTBA.

B 6onee pannux padoTtax aBropamu [4,5] H3y4eHO paciblie-
nue npenaparos JJHC xcunomerasonmHa, a’3po30iieil U crpeeB
JUIS TIOJNIOCTH PTa M TOpJia Ha OCHOBE OeH3upaMuHa. M3ydenne
U CpaBHHUTEIBHBIN aHanu3 mnapamerpoB pacnbuteHus JJHC ok-
cumetazoHoM (OM) SABISIOTCS aKTyaJIbHBIMH U COCTABIICHUS
pexoMeHAanuii Mo BHIOOPY ONTHMAIBHOTO Mpemapara Cpexu
oompmoro accoprumenta JJHC OM. BompmmHCTBO 3aperu-
ctpupoBaHHBIX B Poccuiickoit ®enepannu (PD) nexapcTBen-
HBIX cpencts OM nekapctBenHast popma (JIP) JTHC — BogHbIe
pactBopsl OM TuApOXIOpHAA U APYTHX BEIIECTB, B TOM UHCIIE
BCIIOMOTATENbHBIX; UX PACHBUICHUE OCYIIECTBISECTCS MO THITY
a’po30i1s B BHAE MEIKHX Kamedb. VCKiroueHne COCTaBISIOT
JIUIIB TIPenapaThl THHEHKH « AQpHH», TpeICTaBISIONE CO00MH
0emyo Tese00pas3HyIo CyCIICH3HIO.

B cootserctBrn ¢ Obmeit ®apmakoneiiHoii crarseir (ODC)
['®13 PO «Aspos3onu U crpen» KOHTPOJb KadecTBa JO3MPOBAH-
HBIX CIIPEEB BKIIFOYAET B CE0S1 OIICHKY: KOJIMYECTBA 103 B YIIAKOBKE,
CpeHe Macchl JO3bI, OAHOPOAHOCTH 03upoBaHus [2]. OmHako
JTAHHBIE TIOKA3aTeNlN HE JAal0T MH(MOPMAIMIO O PACHBUICHUH Kak
nporiecce (POPMHUPOBAHKS a3PO30IBHOI CTPYH C OIpEAEICHHBI-
MH TTapaMeTpaMu, 00eCIeunBarOIMU Y()(HEKTHBHOCTD TOCTABKH
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nekapcTBeHHOTo BemectBa Ha CO Hoca. B panee mpoBeneHHOM
uccenoBanuu [4] aBropamm pa3pabOTaHbl IIOCKOCTHBIE HMH-
TAI[FIOHHBIE MOJIENH, MO3BOJIIIONINE BU3YaIN3UPOBATh PE3yNbTaT
pacmsuiennst JJHC, n Ha MX OCHOBE IPEUIOKEHBI KOJTNUECTBCHHBIE
TIOKA3aTeNlN JUISI CPaBHEHMSI KadecTBAa PACIHbBUICHHUS IPEMapaToB
KCHJIOMETa30JIMHa Pa3HBIX TOPToBBIX Mapok. IIpencraBmser He-
COMHEHHBII MHTEPEC MPUMEHUTh UMHUTAIMOHHBIC MONENIH H IS
OIIEHKN KauecTBa pacmbuIeHIs mpenapatoB OM.

Lenb uccienoBanusi — CpaBHUTEIbHBIN aHAIU3 JO3UPOBAH-
HBIX Ha3aJbHBIX CIIPEEB MPENapaToB OKCHMETA30JIMHA Pa3HBIX
TOPTOBBIX MapoOK C yIETOM ITOKa3aTeNel KadeCcTBa PaCHIbUICHNUS:
KOJIMYECTBO 103 B YIAKOBKE, BOCTIPOM3BOIUMOCTD MACCHI T035I,
TUIOMIAb OTTIEYaTKa Ha MIIOCKOCTHOH MMUTAIOHHON MOZIEIH.

Marepuaa u MeTobl. OObEKTaMH HCCIETOBAHMS ABISIINCDH

9 mpenapatoB OM JI® THC pa3sbix npousBogureneil. M3 Hux
8 mpemnaparoB A 1eTel oT 6 JeT u B3pocibiX (AdpuH, AQpuH
yBIaxHstomui, Appun Jkcrpo, Buke Cuneke, Hasusun Cen-
cutuB 22,5 Mkr/no3a, Hazom, Hason Ansanc, Heconun) n onun
mpemnapar, pa3pelieHHbIi K IPUMEHEHHIO AeTsM oT 1 110 6 et
(HasuBun Cencurus 11,25 Mkr/no3a).
B xone mccnenoBaHust MpoBeNEHBI TECTHL: Koauuecmeo 003 6
ynakosxe. Tect npoBoaunu cormacHo mertoauke OPC I'd PO
[2]: BBIMyCKamu CoOmepKUMOE OIHON YMAaKOBKHU, BBICBOOOXKIAS
JI03BI C MHTEPBAJIOM HE MEHee 5 ¢, 1 YUKCHPOBAIN KOIMUIECTBO
BBICBOOOKICHHBIX J103.

Tecm na ooHopoonocms maccel 003vl (OM/]). Tect poBOIIN
cormacHo Metoauke ODPC I'd PD [2] omHOBpEeMEHHO C TECTOM
«KommaecTBo 103 B ynmakoBkey. Onpenensm Maccs! 10-Tu 103 pe-
Tlapara Mo pasHOCTH MAacC YMaKOBKHU JI0 ¥ OCTE BEICBOOOKICHUS
OZIHOM JO3BI CTIpesi B HaJalle, CepeIrHe W KOHIE HCTIONb30BaHHs
npenapara. JlekapCcTBEHHbIH INpenapar CUMTalId BbLIEP)KABILIUM
HCIIbITaHKE, €CII He Oostee oqHoi u3 10 Macc 1036l OTKIIOHSETCS
OT CpefHel Ha BENHYMHY, IPEBBIIAIONIYI0 25%, HO MPH 3TOM He
6omee yeM Ha 35%. B3BemmBaHne ymakoBKH IIperiapara IpOBO-
TV Ha aHanuTHaeckux Becax «Electronic balance 2104» mocrne
PEKOMEH TyEMOT0 NIPEBAPUTEIHHOTO BCTPSXHBAHIS IEPET BEICBO-
00K IeHIEM JI03bI B TEUCHHE HE MEHee 5 C.

Tecm na wupomy pacneinenus (TIIOCKOCTHAS IMUTAIMOHHAS
Mozenb). B kauecTBe ymoOHOW M KCIPECCHOH IIOCKOCTHOM
MOJIEJIM, UMUTHPYIOLIEH OpOIIeHHEe HOCOBON MOJIOCTH, UCIIOIb-
30BaJIM OTHEYATOK PACTIBUICHHS, MONYYCHHBIH NPU OJHOKpAT-
HOM CITyCKE JI03bl Ka)KAOTO Tpenapara Ha OyMakHbIH (QUiIbTp
maMeTpoM 12,5 cm, obpaboTtanHBIN peakTnBoM JlpareHmopda
- kamusa terpanogosucmyTar(Ill). [Tonoxxenne ¢rakona c mpe-
naparoM U (GuiIsTpa pUKCHPOBAIOCH B IITATUBE HA PACCTOSHUH
6 cM OT KOHIIa PacTIBUINTENBbHON Hacaaku A0 ¢uisrpa. Kammm
crpesi 00pa3oBBIBANM Ha (PUIBTPOBAIBHON Oymare opaH:KeBO-
KOPHYHEBBIC 30HBI Ha 00IIEM JKenToM (OHE.

JI71s KasKJI0TO TIperapara nepes HadaaoM SKCIIEPUMEHTA BBITION-
HSJIOCH O TPY BIPBICKA C IIENTBIO 3aITOMHEHNUST KaHalla PACIIbUIHTE-
15t 1 00ecredeH s ero cTabmIbHOH padoTsl. [locne 3Toro ocepmme
Ha PacrbUINTeNe KPYITHBIC KAIUTH YAAILIIN OyMaKHON can(eTKoi.
Jns mpenapatoB JMHEHKH «AQpPUE», COITACHO PEKOMEHIAIHM
TIPOM3BOJUTENS, Tepel KayKIbIM BIPHICKOM (DIAKOH SHEPIUYHO
BeTpsixuBami. CIycK J03bI CIpest IPOM3BOAMIN PyUHBIM HaXKa-
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Tabnuya 1. Meouanvl K6adpamos OMKIOHEHUT COUHUYHBIX 3HAYCHULL MACCbL 003bl ON CPEOHel MACChl O03bL
npenapamos JJHC OM u 3nauenust «p» 015 Kaxcoou 080UHOU KOMOUHAYUU NPEenapamos

Buxc Hasuun Hasusiw Hazon | Heco- | Adpur Adpun Menunanbl
Cunexc CeHCHUTHUB CeHCUTHUB Hazon AJBaHC - 3KCTDO VBnaxHso- (1)
11.25 mr/no3a | 22.5 mr/nosa A P JIIN%0%1

Bukc Cunekc 0.27
Hazusun Cencutus
11.25 mr/no3za 0.06 L
Hasusun CeHcutus
22.5 Mr/n03a 0.01 0.73 1.20
Hazon 0.002 0.52 0.91 1.48
Hazon AnBanc 0.09 0.57 0.34 0.06 0.85
Heconuu 0.007 1.00 0.68 0.29 0.57 1.10
AdpuH DxeTpo 0.001 0.65 0.85 0.97 0.24 0.57 1.11
Adpun y 0.31 0.57 0.27 0.12 097 | 043 | 0.09 0.56
VBIaKHSAIOIUNA
Adpun 0.06 0.97 0.52 0.27 0.79 0.62 0.17 0.73 0.64

THEM HociIe (GabCTapTHOTO CITyCKa OXHOM 03Bl B CTOpOHY. [Ipo-
(Wb CHIIBI U CKOPOCTH HOTOKA CTPYH IPH PYyYHOM HaXKaTHHU 3a-
BHCHT OT OIlepaTopa, HOITOMY IIPU CPAaBHUTEILHOM TECTHPOBAHNH
PEKOMEH/TYeTCsl HCTIONb30BaTh aBTOMAaTHUECKYIO NPUCTABKY CITy-
cka [1]. OnHako, B X07Ie TaHHOH PabOTHI UCIIONB30BATIN HMEHHO
PYYHOI1 CITyCK JJ03bI, QHAJIOTHYHO TOMY, KaK 9TO JIe/aeT MalieHT.

Pesyabrarel n ux odcyxaenune. KoarmuecTBo 7103 B yrnakoB-
Ke, BBISIBIICHHOE B pe3yJIbTaTe MPOBEAECHHOTO TECTa, Y BCEX Ipe-
raparoB ObLIO HE MEHee 3asBICHHOTO IPOM3BOIANTEIEM B HMH-
CTPYKIIMU WM, TIPH OTCYTCTBUH 3THX JaHHBIX, TEOPETHUCCKH
paccunranHoro. Takum 00pa3oMm, MO MOKa3aTeio «KOIUIECTBO
7103 B yrnakoBKke» Bce crper OM cOoOTBETCTBYIOT TpeOOBaHUSIM
ODC «A3p03011 U CIIpEn».

Beramcnens! cpefnyue Maccsl 10361 U OTKIOHeHHs 10 exuHIY-
HBIX 3HAYEHUH Macc 10361 OT CPETHEH B rpaMMax U IPOLIEHTaX JUIs
Ka)KJIOro 00BbEKTa UCCIIeIoBaHMs. B pesynbsrare ycTaHOBIIEHO, UTO
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BCE MCIBITAHHBIE MTPenapaTsl COOTBETCTBYIOT cTanaapty ODC o
nokazaremro OM/I. Hecmotps Ha TO, 4TO BCe M3y4EHHBIE JIeKap-
CTBEHHbIE IIpenapars! npouuy TecT Ha OM/I, oTMeYeHO HEeKoTo-
poe pazinvre BOCIPOM3BOAUMOCTH Macchl 10361 (BM/T). [ToaTomy
MOCYUTAJIH [1e7IeCO00pa3HbIM POBECTH CPABHUTEIIBHBINA aHAIH3 9
cnpees OM 1o aTomy nokasarento. [Iposepka 10 eauHUYHBIX 3HA-
YEHUH MacChl J03bI KKIOTO Mperapara, MOoJMyueHHbBIX B TECTE Ha
OM/], Ha HOpManbHOCTH pacnpenenenus (tect lampo-Yuika)
OKa3aJla, YTO HEKOTOpbIE MpenapaTbl UMEIT HEHOPMAJIbHOE pac-
npeJerneHne Tol BeuuHbL. [103ToMy /111 cpaBHEHHUS [TpernapaToB
ouerky BM/ npoBoauiu 1o HenmapameTpuaeckoMy TecTy MaHHa-
Yurau. B Tabmune 1 nprBeneHbl MeIHaHbI KBAAPATOB OTKIOHCHHI
CIMHUYHBIX 3HAYCHUIT MACChI JI03bI OT CPETHEH MACChI JI03bI U 3HA-
YCHHUS «P» JUTSl KXKII0i TBOMHON KOMOWHAIMH TIPETapaTos.

W3 naHHBIX TaOmuipl 1 crueayeT, 94To CTAaTUCTUYCCKU 3HAYH-
Mble pasnmuus 1o BMJL (p<0,05) oTMedeHBI TOIBKO MEXIy
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Puc. 2. Omneuamxu om pacnwinenus npenapamos JJHC OM na 6ymace, nponumantoi peakmusom J{pazenoopga:
a — Buxc Cunekc, 6 — Heconun, ¢ — Hazon, e — A¢ppun Yenascnsiowuii

Tabnuya 2. Meouanwvl nrowadei omneuamxos om pacnotienus JJHC OM na niockocmuou uMumayuoHHOU Mooenu
U 3HAUeHUsL p OJis KadcOOU O80UHOU KOMOUHAYUU NPenapamos

Buxc Hasupii Hasnpii Hazon | Heco- | Adpun Aprn Menuana
Cunex Cencurus Cencutus Hazon AxBar - Sxer VBnaxHs10- (ov)
€125 mr/mo3a | 22.5 mr/mosa AiBane ¢Tpo i ¢

Buxkc Cunekc 53.43
Hasusun
Cencurun 0.0002 21.23
11.25 mr/mo3a
Hasusun
Cencurus 0.0001 0.0008 16.60
22.5 mr/mosa
Hazon 0.0001 0.0001 0.0001 7.07
Haszon Axganc | 0.0002 0.0006 0.0002 0.0001 29.22
Heconun 0.0002 0.11 0.06 0.0001 | 0.0002 19.64
Adpun Dxerpo | 0.0002 0.0002 0.0002 0.0001 | 0.0002 | 0.0002 11.34
Adppun Yoran- | 405 035 0.0002 0.0001 | 0.0003 | 0.01 | 0.0002 22.06
HSIOIIUT
Adpun 0.0002 0.0002 0.0008 0.0001 | 0.0002 | 0.0004 0.02 0.0002 14.86

npernaparoM Bukc Cunekc (kBaapar oTkioHeHuit 8,3-10°%) u
npenapatamu: Adpun Dkctpo, Heconun, Hasusun CeHcu-
tuB (11,25 mkr/mosza), Hasusun Cencutus (22,5 MKr/nosa) u
Hazon (kBagparsl oTkiIoHeHuH n'10¢). Takum 06pa3om, MOKHO
KOHCTAaTHPOBaTh, YTO BOCIIPOU3BOAUMOCTb MACChl 103bl Y Bukc
CuHeKC JTydllle, 9eM y 3THX IISITH NIPEapaToB.

C HUCroNp30BaHNEM IIIOCKOCTHON MMUTAIIOHHON MOJIeI N ObUTH
IOJIy4EHbI OTIICUaTKH PACIBUICHUS Pa3HbIX HPENaparoB, KOTOPbIE
3HAYUTEJIBHO PA3/IMYaIUCh 10 IUIOMIAJH, MHTEHCUBHOCTU OKpa-
CKH, (popMe 30HBI OpOIICHNUs. BBIIeIeHbI ClIe/yIOoNye THIIBI pac-
MIBUICHNST: IIMPOKOE PACIIbUICHHE — OTIIEYaTOK B BHJIE Kpyra 00ib-
LI0T0 IMaMeTpa ¢ MHO)KECTBOM MEJIKUX OJIHOPOIHBIX 110 pa3Mepam
Karesek (puc. 2a), ocrapisumi npenaparsl Buke Cunexc n Hazon
AzBaHC. Y3K0e paclbUICHUE — OTIIEYATOK B BUAE Kpyra CpeJHEro
nuamerpa - Hecomun u nunelika npenaparoB «Hasusun Cencu-
THBY» (puc. 20) Win B BUJE CIUIOIIHOIO IISITHA MAJIOTO JIaMeTpa
¢ HeOOJIBIIOH neprhepruiHON MEITKOIUCIICPCHON 30HOH - AdpHH,
Adpur Dxcrpo u Hazon (puc. 2B). Beinensinck cBoeli Hecumme-
TpU4HOI (hopMoii oTredarky npenapara AQpuH YBIaKHSIIOIHI
(puc. 2r), 9TO CBUIETENILCTBYET O HEPAaBHOMEPHOM DACITbUICHHH,
OCYLIECTBIIIEMOM €I'0 MUKPOCIIPEEPOM.

OueByziHa IPONOPLUUOHAIBHAS 3aBUCUMOCTh MEKAY LIMPO-
TOW pacHblICHUS U IUIOLIA/(bI0 OPOLIAEMOH CIpeeM IIOBEPXHO-
ctu CO Hoca, a, ciieioBaTelibHO, 3()(HEKTHBHOCTHIO JTOCTaBKH
npenapara. Jis KOJIMYECTBEHHON XapaKTEPUCTHUKH IIHPOTHI
pacIblICHUS CIpesl UCIOIb30BAIN BEIMYUHY IO €ro OT-
reyarka Ha IJIOCKOCTHOM MMuTanmoHHOM Moxenu. Ilnomans
OTIIeYaTKa PacCUMTBIBAIN KaK IIOIIAAb Kpyra JUlsd [IpernaparoB
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C PAaBHOMEPHBIM PACTIBUICHHEM U ITTAHUMETPUIECKH C HEPABHO-
MEpHBIM pacIbUICHHEeM. DKCIIEPUMEHT PoBOIIH B 10 oBTOp-
HOCTSIX JUI KQXJ0T0 Ipenapara. 3Ha4eHHs MeHaH IUIomaieH
orredatkoB oT pacrbuieHust JJTHC OM u 3HaueHUs «py» TSl Kaxk-
JI0H JBOWHOM KOMOWHAIMM IperaparoB (HermapaMeTpHIeCKui
TecT MaHHa — YUTHH) IpUBE/ICHBI B Tabiune 2.

3 Tabmuus! 2 SBCTBYET, 4TO CTATHCTHYSCKHU JOCTOBEPHBIC pa3-
HUIIBI B 3HAYCHHSIX IUIOMIa/ICH oTrevyarkoB (p<0,05) HaGmonaroTcest
TIPAKTUYECKH My BCEMH KOMOMHAISIMH, 32 UCKITIOYCHNUEM TPEX:
Adpunr Yenaxsstonmii — Hazusua Cencurus (11,25 Mxr/nosa), He-
corH — Hasusun Cencnrus (11,25 Mkr/noza), Hecormu — Hazusrua
CencuruB (22,5 MKr/noza). MakcnManbHasi IIMPOTa PaCIbUICHHS
(HauOoITBIIICe 3HAYCHIIE TUIOIIA M OTIICYaTKA) BHISIBIICHA Y TIperapara
Buxke Cunexc. CooTHOLIEHHSI TIOLIA/IEH, TIEPECUUTAHHBIE B IIPOLICH-
Tax ot mouiaau orrnevarka Buke Cunexc, npunsitoit 3a 100%, npu-
BEJICHbI B BUJIE TUCTOIPAMMBI Ha pUC. 3.

BoiBoabl. 1. CpaBHuTenbHbIH aHaJIM3 9 mpenapaToB OKCH-
metasonuHa JI® JTHC nokasan mydnryro BOCIPOM3BOAUMOCTb
Macchl 1036l Ipenapara Bruke CrHekce B cpaBHEHNH C IperiapataMu
Adpun Dxerpo, Hecormn, Hasusun Cencurus (11,25 mkr/moza),
Hasusun Cencurus (22,5 mkr/mo3a), Hazon u BM/], conocraBu-
MYIO C OCTaJIbHBIMH IpeTiapaTaMH.

2. Vcnionb30BaHue IIOCKOCTHONW MMHUTALMOHHON MOJICITH BBI-
SIBUJIO, YTO HanOOJBUIYIO IUIONIAb OPOIIAEMON ITOBEPXHOCTH
cozzaer pacibuieHne npenapara Buke Cunexkc.

Tlonyuennble aHHBIC XapaKTepU3yIOT paboTy MHKpOCIIpeepa
Mpernaparos, a He Iperapar, oTOMY CIeayeT KOHCTaTHPOBaTh,
YTO ONTHUMAJIBHOE KaueCTBO PACIIBUICHHMS 110 BCEM [TOKA3aTelIsIM
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Puc. 3. Coomnowenue niowadeti omneuamrog om pacnuvlienus npenapamog JJHC OM na niockocmHol umumayuoHHou Mooeny

o0ecreunBaeT KOHCTPYKIIMS MHUKpOCIpeepa B npemnapare Bukc
CuHekc.

Pe3ynbraThl TaHHOTO MCCIIEOBAHUS CIIEyeT pacCMaTpPUBATh
KaK JIOTIOJTHUTEIbHYI0 MH(GOPMAIIHIO [UIs CICIUATHCTOB B 00-
JacTh (papMaIliy U Bpayeii, Tak Kak MO3BOJISIOT CeIaTh BHIOOP
ONTHMAJILHOTO Mpernapara OKCUMETa30JIMHA C TOYKHU 3PEHUS Ka-
YECTBA JOCTABKH JIGKAPCTBEHHBIX BELIECTB K OpraHaM M TKaHIM
— MUIICHSM.

JUTEPATYPA

1. HoBble pa3paboTKH [UIs aHai3a pa3sMepoB 4acThIl (apmaries-
THYECKHX CIPEEeB U a3posoieil. Marepuaibl komnanun «Malvern
Instrumentsy. ®apmarieBruueckas orpacib 2013; 2(37):72-75.

2. ODC.1.4.1.002.15 «Asposonu u cripeny. http://pharmacopoeia.
ru/gosudarstvennaya-farmakopeya-xiii-online-gf-13-online
3.Ceuctymkud B.M., Hukudoposa I H., [llerunk E.A., [lenoa
M.T. Mcronb3oBaHne HHTPpAHA3aIbHBIX TIPEIAPATOB B JICUCHUH
OONBHBIX OCTPBIM HH(EKIMOHHBIM puHUTOM. PMIK. OTOopHuHo-
napunroniorus 2014; 25:1903-1907.

4. Slukosa B.I, I'pubanoBa C.B., VYmauckas W.JI., Kpacurok
WN.U., Peiouna A.Jl. Pa3paboTka UMHUTAIIMOHHBIX MOJCICH st
OLICHKH Ka4ecTBAa pACIbUICHHUS JICKAPCTBEHHOH (OPMBbI «Ha-
3aJIbHBIM JO3UPOBAHHBIN CIpei» KCHIOMETa30JIMHa THAPOXIIO-
puna.®apmannn2015; 3:29-32.

5. Slakosa B.T., I'pubanosa C.B., ['06s308 O.A, Ps6os M.H.,
Vnsiackas W.J1., T'puropeesa B.1O., Kpacurok 1.U1.(mi.), anaii-
ko A.U. KauecTBo pacmbuieHust cripeeB kKak Mepa 3 dexTrBHO-
CTH JIOCTaBKH TipenaparoB Gensuaamuna. [lequarpust. XKypHan
umenu ['H. Cniepanckoro 2017; 5 (96):29-33.

6. Deckx L., De Sutter A.I.M., Guo L., Mir N.A., van Driel M.L.
Nasal decongestants in monotherapy for the common cold. Co-
chrane Data base of Systematic Reviews 2016; 10.

7. Hakim M., Walia H., Rafiqg M., Grannell T. Oxymetazoline Me-
tered Dose Spray: Factors Affecting Delivery Volume. Journal of
Pediatric Pharmacology and Therapeutics 2016; 21(3):247-251.

8. Masiuk T., Kadakia P., Wang Z. Development of a physiologi-
cally relevant dripping analytical method using simulated nasal
mucus for nasal spray formulation analysis. Journal of Pharma-
ceutical Analysis 2016; 6(5):283-291.

9. Xuwen Tong, Jingliang Dong, Yidan Shang, Kiao Inthavong,
JiyuanTu. Effects of nasal drug delivery device and its orienta-
tion on sprayed particle deposition in a realistic human nasal
cavity. Computers in Biology and Medicine 2016; 77(1):40-48.

© GMN

SUMMARY

A COMPARATIVE ANALYSIS OF THE DISPERSION
QUALITY OF NASAL SPRAYS OXYMETAZOLINE

Yankova V., Udyanskaya 1., Slonskaya T., Plakhotnaya O.,
Gogokhia T.

Federal State Autonomous Educational Institution of Higher
Education I.M. Sechenov First Moscow State Medical Universi-
ty of the Ministry of Health of the Russian Federation (Sechenov
University), Russia

The subject matter of the investigation is to compare the
metered dose nasal sprays containing the long-acting decon-
gestant oxymetazoline from the different manufacturers ac-
cording to the dispersion quality: the dose quantity in one
packing, the dose mass reproducibility, imprint area on the
planar imitation model.

The tests were conducted: «The number of doses per pack-
age», «Mass uniformity of the dose», «Irrigated area (on the pla-
nar imitation model)». The analysis of nine oxymetazoline nasal
sprays demonstrates that the optimal result is achieved while
usingVicks Sinex.

Keywords: oxymetazoline, metered dose nasal sprays, imita-
tion model, mass uniformity of the dose, quality of dispersion.

PE3IOME

CPABHUTEJIbHBIIT AHAJIN3 KAUECTBA PACIIbI-
JEHUS JO3UPOBAHHBIX HA3AJIbBHBIX CIIPEEB
OKCHUMETA30J/IMHA

Sluxosa B.I., Yasauckas U.JI., Cronckas T.K.,
Inaxornas O.H., Foroxust T.P.

Dedepanvroe 20cy0apcmeenHnoe agmoHOMHOe 00PA3068amMelb-
Hoe yupedicoenue gvicuieeo obpazosanus Ilepsuiii Mockosckuii
eocyoapcmeennulil meouyunckuil ynugepcumem um. .M. Ceue-
nosa Munucmepcmea 30pasooxpanenusi Poccutickou @edepa-
yuu (Ceuenoscruti Ynusepcumem), Poccus

].ICJ'H: HCCIICAOBAaHUs — CPABHCHUE TO3UPOBAHHBIX Ha3aJIbHbIX
crpeeB npenapaToB okcuMeTasonuHa (OM) pa3HbIX TOPTrOBBIX
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MapoK IO MOoKa3aTessiM KauecTBa PACIbUICHHSI: KOJIMYECTBO /103
B YIAKOBKE, BOCIPOM3BOJMMOCTb MAacChl JI03bl, IUIOMA/]b OT-
[eyarka Ha IJIOCKOCTHOM MMUTALlMOHHOW Mozenu. B xome uc-
CJI€A0BaHUs ITPOBEACHBI TCCThI: «KOJ’II/ILIGCTBO J103 B YIIAKOBKE»,
«OnHopoaHOCTh Macchl 103bl», «llupora pacnbuienus (ruio-
CKOCTHAsi UMUTALIMOHHASI MOJICIIB )».

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

B pesynbrare ananu3za AeBATH NpenapaToB OKCUMETA30JIMHA,
BBISIBJICHO, YTO ONTHMAaJbHONH PaBHOMEPHOCTHIO pabOoTHI 103H-
PYIOLIEro yCTpOiCTBa, 00SCIIeUHBAIONIEr0 HAMIYIINe T0Ka3a-
TEeJIM BOCIIPOM3BOAMMOCTH MAaCChl J03bl U LIMPOKOE pacIbLIe-
HHE Xapakrepusyercs npenapar Bukc Cunexc.
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PHENOTYPIC CHARACTERISTICS OF CHORIONIC VILLI DURING
GESTATIONAL TROPHOBLASTIC DISEASES

Chikvaidze N., Kintraia N., Muzashvili T., Gachechiladze M., Burkadze G.

Thilisi State Medical University, Georgia

Gestational trophoblastic diseases (GTDs) represent a heter-
ogenous group of related lesions, which accounts for 1% of all
tumors in female reproductive system [4]. ~80% of all GTDs are
molar pregnancies and include two major subtypes of Hydatidi-
form moles: Complete mole and Partial mole [4]. Hydatidiform
mole is associated with the risk of the development of invasive
disease, including choriocarcinoma. The incidence of invasive
disease after complete mole is 15 to 20%, whilst it is only 1 to
5% after partial mole [6]. Overall, the occurrence rate of cho-
riocarcinomas is one from 20,000-40,000 pregnancies, and one
from 40 hydatidiform moles [4].

Histomorphological characteristics of normal chorionic villi
varies according to the stage of gestational development. During
first trimester, chorionic villi are covered with large layers of
cytotrophoblast and syncytiotrophoblast. Stromal vascular com-
ponent is not prominent [10]. During second trimester, covering
two layers are replaced with one layer of syncytiotrophoblast
and stromal vascularization is increased. Also, syncytial knots
are developed and pink areas start to appear between chorionic
villi [10]. During third trimester, the size of chorionic villi is
markedly decreased and stromal vascularization is prominent.
The number of syncytial knots is further increased. At the later
stages of gestation, trophoblastic layers are not easily identified
[10]. Eventually, smaller size and branched arrangement of ter-
minal villi increase placental surface size and guarantee the ad-
equate nutrition and oxygenation of fetus [9].

GDTs arise from abnormal proliferation of trophoblast of the
placenta. Hydatidiform moles are characterized with abnormal
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chorionic villi, trophoblast hyperplasia and hydropic swelling of
the chorionic villi [3]. Complete and partial hydatidiform moles
differ by gross morphology, histopathology and karyotype [11].
Histologically, complete mole is characterized with diffusely
hydropic chorionic villi, which is surrounded by hyperplastic,
often atypical, trophoblast. Fetal tissue is not typically present.
Partial mole, on the other hand, often contains normal appear-
ing chorionic villi and fetal tissue admixed with hydropic villi.
The hydropic changes are focal and less prominent with less
trophoblastic hyperplasia and atypia [2]. Complete moles are
characterized mostly with 46XX karyotype of paternal origin,
due to fertilization of empty egg, whilst partial moles are mainly
triploid, due to fertilization of haploid ovum, by two sperms [2].
Due to the advance in clinical diagnostic methods, it is now pos-
sible to diagnose molar pregnancy at earlier gestational ages. At
this stage the histological characteristics of complete mole are
not fully developed and such cases are referred as early com-
plete mole [2].

Differential diagnosis between complete and partial mole,
using standard diagnostic, haematoxylin and eozin (H&E)
stained, sections is complicated and less reliable. Several stud-
ies showed that the concordance rate between pathologists in
diagnosing partial and complete moles is about 70% [8]. Dis-
crepancy rate is also higher in differential diagnosis of hydatidi-
form moles and hydropic changes, especially in differentiating
partial mole and hydropic abortions [8], or early complete mole
and hydropic abortions [2]. Definite differential diagnostics is
also complicated during cytogenetic examination, because some
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cases of partial moles are characterised with mosaic triploidy.
Besides, some chorionic villi, might be characterized with ab-
normal morphology and genetic changes, which are not typical
for hydatidiform moles [5].

Immunohistochemistry has been shown to be useful in dif-
ferential diagnosis of GTDs. Some studies show that it is pos-
sible to reclassify cases of complete mole to hydropic pregnancy
based on the absence of P57 positivity [8]. Also, P63 expres-
sion has been shown to be significantly higher in hydatidiform
mole and epithelioid trophoblastic tumors, compared to normal
placental tissue [7]. Immunohistochemical phenotype of GTDs
beyond P57 and P63 are not well studied. Therefore, the aim of
our study is to investigate the phenotype of GDTs, as well as of
normal chorionic villi using large panel of immunohistochemi-
cal markers [1].

Material and methods. Formalin-fixed and paraffin-embed-
ded tissue blocks and corresponding H&E stained slides were
retrieved from the archive of the Department of Pathological
Anatomy, N. Kipshidze Central University Clinic, Tbilisi State
Medical University, Georgia. Slides were revised and following
histological parameters were assessed: cytotrophoblast, syncy-
tiotrophoblast, syncytial knots, vasculature, macrophages, cysts
and myxoid degeneration of the stroma. Five study groups were
selected for the subsequent immunohistochemical investigation:
I group — normal chorionic villi, IT group — chorionic villi with
hydropic changes, III group — partial mole, IV group — complete
mole, V group — early complete mole. Each group consisted of
10 patients. Standard immunohistochemical procedure, using
ready to use antibodies (Leica) against CK7, CK20, P63, PLAP,
P57, CKS5, CK8/18, CEA, CD34, Ki67, P53, E-cadherin, vimen-
tin, B-catenin and inhibin was performed. Staining results were
evaluated by two independent pathologists (T.M. and G.B.). The
number of positively stained cells were counted in 10 randomly
selected high power fields (40x), in three histomorphological
compartments: cytotrophoblast, syncytiotrophoblast and syncy-
tial knots. Statistical analysis was performed using SPSS V.19.0
program (IBM).

Results and their discussion. Immunohistochemical distri-
bution of studied markers was characterized with marked vari-
ability between different histologists and study groups.

I group — normal chorionic villi: CK8/18, E-cadherin and P63
positivity were detected in both syncitiotrophoblast and cyto-
trophoblast layers and in syncytial knots. The mean count of
CK8/18 positive cells were 58.5 (+1.2) in cytotrophoblast layer,
8.2 (x1.3) in syncytiotrophoblast layer and 4.2 (+0.1) in syn-
cytial knots (Fig. 1A). E-cadherin was positive in 75.4 (£1.8)
cells in cytotrophoblast layer, in 68.4 (+1.6) cells in syncytio-
trophoblast layer and in 59.5 (£1.2) in syncytial knots, whilst it
was negative in stroma. The mean number of P63 positive cells
were 68.4 (£1.3) in cytotrophoblast, whilst there were only 5.2
(£0.6) cells in syncytiortophoblast layer and 4.2 (£0.1) in syn-
cytial knots. P57 was positive in cytotrophoblast layer with the
median cell count of 85.3 (+2.9) and syncytiotrophoblast layer
with the median cell count of 88.2 (£3.2), whilst it was absent
in syncytial knots. CK7, PLAP, B-catenin, P53 and Ki67 were
detected only in cytotrophoblast layer. The average number of
positive cells were: 11.2 (+0.8) for CK7, 8 (£1.4) for PLAP,
13.4 (£0.7) for B-catenin, 3.2 (£0.8) for P53 and 4.2 (£1.5) for
Ki67. B-catenin was negative in stroma. Inhibin was detected in
syncitiotrophoblast layer, with the average number of positive
cells 28.2 (£1.4) and in syncytial knots - 21.7 (£1.2). Inhibin
was negative in citotrophoblast layer (Fig. 1.B). CK20, CK5 and
CEA positive cells were not detected in neither cytotrophoblast,
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nor in syncytiotrophoblast layer or syncytial knots. Vimentin
and CD34 positivity was seen only in stromal component.

II group — hydropic chorionic villi. CK8/18, E-cadherin and
P63 positivity were detected in both syncytiotrophoblast and cy-
totrophoblast layers and in syncytial knots. The mean count of
CK&8/18 positive cells were 2.2 (£0.1) in cytotrophoblast, 34.3
(+1.8) in syncytiotrophoblast and 1.9 (+0.2) in syncytial knots
(Fig. 1.A). E-cadherin was positive in 50.4 (£1.6) cells in cy-
totrophoblast, in 55.5 (+1.4) cells in syncytiotrophoblast and in
35.5 (¢1.4) cells in syncytial knots. The mean number of P63
positive cells were 32.2 (£1.1) in cytotrophoblast, whilst there
were only 2.2 (£0.5) cells in syncytiortophoblast and 1.8 (£0.1)
in syncytial knots. P57 positivity was seen in 41.3 (£1.9) cells
in cytotrophoblast and 44.1(+2.2) cells in syncytiotrophoblast,
whilst it was negative in syncytial knots. CK7, PLAP, -catenin
and Ki67 was seen only in cytotrophoblast. The mean count of
positive cells was: 8.2 (+0.6) for CK7, 21.6 (£1.1) for PLAP,
10.2 (+0.6) for B-catenin and 2.2 (+1.1) for Ki67. B-catenin
staining was not detected in stroma. Inhibin was detected in syn-
cytiotrophoblast with the mean cell count of 14.3 (+1.3) and in
syncytial knots — 12.7 (x1.1), whilst it was negative in cytotro-
phoblast. CK20, CKS5, CEA and P53 staining was completely
absent, whilst vimentin and CD34 were detected only in stromal
component.

III group — partial mole. Both cytotrophoblast and syncy-
tiotrophoblast layers, as well as syncytial knots were positive
for CK8/18, CK7, PLAP and E-cadherin. The mean count of
CK8/18 positive cells were 15.5 (+0.4) in cytotrophoblast, 70.5
(£1.5) in syncytiotrophoblast and 10.4 (+0.3) in syncytial knots.
CK7 was positive in 30.7 (£1.1) cells in cytotrophoblast, 11.6
(£1.2) cells in syncytiotrophoblast and 9.5 (£0.4) cells in syncy-
tial knots. PLAP was positive in 40.8 (1.7) cells in cytotropho-
blast, in 39.9 (+1.6) cells in syncytiotrophoblast and 37.5 (£1.5)
cells in syncytial knots (fig. 1.C). E-cadherin was positive in
80.5 (£1.9) cells in cytotrophoblast, in 70.4 (£1.7) cells in syn-
cytiotrophoblast and in 60.5 (+1.3) in syncytial knots. P57 was
positive in 68.3 (+1.9) cells in cytotrophoblast and 65.5 (£2.1)
cells in syncytiotrophoblast, whilst it was negative in syncytial
knots. P63, B-catenin, P53 and Ki67 was detected only in cyto-
trophoblast. The mean count of positive cells was: 78.7 (£1.7)
for P63 (fig. 1.D), 11.3 (0.5) for B-catenin, 15.2 (£1.9) for P53
and 20.2 (£1.8) for Ki67. B-catenin was absent in stroma. In-
hibin was detected in syncytiotrophoblast with average of 35.2
(£1.6) positive cells and in syncytial knots — 23.7 (£1.3) cells,
whilst it was absent in cytotrophoblast. CK20, CK5 and CEA
positive cells were not detected in neither cytotrophoblast, nor
in syncytiotrophoblast or syncytial knots. Vimentin and CD34
positivity was seen only in stromal component. Vimentin was
mainly positive in the peripherial parts of chorionic villi.

IV group — complete mole. Cytotrophoblast and syncytio-
trophoblast layers, as well as syncytial knots were positive for
CK&8/18, CK20, CK7, PLAP and E-cadherin. The average num-
ber of CK8/18 positive cells were 25.5 (£0.6) in cytotrophoblast,
80.5 (£1.7) in syncytiotrophoblast and 24.5 (+£0.5) in syncytial
knots. CK20 was positive in 75.2 (£1.2) cells in cytotropho-
blast, 69.2 (+1.4) in syncytiotrophoblast and 50.1 (£0.2) cells
in syncytial knots. CK7 was positive in 50.7 (£1.3) cells in cy-
totrophoblast, 25.6 (1.5) cells in syncytiotrophoblast and 24.6
(¢1.4) in syncytial knots. PLAP was positive in 28.8 (£1.2) cells
in cytotrophoblast, 19.9 (£1.3) cells in syncytiotrophoblast and
18.9 (£1.2) in syncytial knots. E-cadherin positivity was seen
in average of 85.5 (+2.1) cells in cytotrophoblast, 75.4 (+1.8)
cells in syncytiotrophoblast and in 63.5 (+1.4) cells in syncytial
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Fig. 14. CK8/18 positivity in normal chorionic villi (IHC, x200); B. Inhibin positivity in normal chorionic villi (IHC, x200);
C. PLAP positivity in partial mole (IHC, x400); D. P63 positivity in partial mole (IHC, x200);
E. P53 positivity in complete mole (IHC, x400); F. Ki67 positivity in complete mole (IHC, x400)

knots. P53 and Ki67 was detected only in cytotrophoblast and
syncytiotrophoblast lyers and was absent in syncytial knots. The
mean count of P53 positive cells was 35.2 (£2.4) in cytotropho-
blast and 5.3 (£1.2) in syncytiotrophoblast (fig. 1.E). Ki67 was
positive in average of 50.2 (£2.6) cells in cytotrophoblast and
40.1 (£1.8) in syncytiotrophoblast (fig. 1.F). P63 and CK5 were
detected only in cytotrophoblast layer, with the mean count of
positive cells 80.7 (+1.8) for P63 and 15.7 (+1.1) for CKS. In-
hibin was present in syncytiotrophoblast layer with the mean
number of positive cells 45.5 (+1.9) and in syncytial knots —
33.7 (£1.7) cells. CEA, vimentin, $-catenin, CD34 and p57 were
completely negative all histomorphological components.

V group — early complete mole. Cytotrophoblast and syn-
cytiotrophoblast layers, and syncytial knots were positive for
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CK&8/18, CK7 and E-cadherin. The mean count of CKS8/18
positive cells were 18.5 (£0.5) in cytotrophoblast, 73.9 (+1.6)
in syncytiotrophoblast and 17.5 (+0.4) in syncytial knots. CK7
was positive in 37.7 (1.2) cells in cytotrophoblast, 12.8 (£1.3)
cells in syncytiotrophoblast and 11.8 (£1.2) cells in syncytial
knots. E-cadherin was positive in 84.5 (+2.2) cells in cytotro-
phoblast, in 76.4 (£1.8) cells in syncytiotrophoblast and in 62.5
(£1.4) cells in cynticial knots. P57 and Ki67 were positive in
cytotrophoblast and syncytiotrophoblast layers, whilst syncytial
knots were negative. Mean count of P57 positive cells was 48.3
(+1.6) in cytotrophoblast and 55.5 (£1.7) in syncytiotrophoblast.
Ki67 was positive in 27.2 (£1.9) cells in cytotrophoblast and
26.6 (£0.9) cells in syncytiotrophoblast. P63, P53 and -catenin
were positive only in cytotrophoblast layer, with the mean posi-
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tive cell count of 75.7 (£1.8) for P63, 19.2 (£1.8) for P53 and
13.3 (£0.6) for B-catenin. Inhibin was positive in average of 41.2
(+1.8) cells in syncytiotrophoblast and 24.7 (+1.3) cells in syn-
cytial knots, whilst it was absent in cytotrophoblast layer. CK20,
CKS, CEA and PLAP was completely negative, whilst CD34
and vimentin were detected only in stroma.

CK8/18 is positive in chorionic parenchima in all study
groups. However, it is characterized with marked variability. In
cytotrophoblast layer highest expression of CK8/18 is seen in
patients with normal chorionic villi (I group) and it is 26.6 times
more compared to patients with hydrophic chorionic villi (II
group), 3.8 times more compared to patients with partial mole
(IIT group), 2.3 times more compared to patients with complete
mole (IV group) and 3.2 times more compared to patients with
early complete mole (V group). In syncytiotrophoblast layer, the
highest expression of CK8/18 is present in IV group and mini-
mal expression in I group. The later is 10 times less compared to
IV group. CK8/18 count is 2.3 times less in II group compared
to IV, and in III and V groups it is slightly less than group IV.
In syncytial knots highest count of CK8/18 is seen also in IV
group, whilst it is minimal in II group. It is 6 times less in |
group, 2.5 times less in III group and only slightly less in V
group compared to IV group (graph 1.A). CK20 positivity is de-
tected in all three cellular components in only I'V group, with the
highest expression rate in cytotrophoblast, whilst it is negative
in all other study groups (graph 1B).

CK8/18, CK20
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Graph 1. Distribution of CK8/18 (A) and CK20 (B) in study
groups. CTB, cytotrophoblast, STB, Syncitiotrophoblast

P63 is positive in cytotrophoblast in all study groups, with
the maximal expression rate in IV and V groups, which is 1.2
times more compared to I group and 2.5 times more compared to
1T group. There is no significant difference in P63 expression in III
group, compared to IV and V groups. P63 positivity is not present
in syncytiotrophoblast layer in III-V study groups, and it is minimal
in I and IT groups and accounts only 5.2% and 2.2% respectively.
In syncytial knots minor expression of P63 was seen in I group
(4.2%), whilst it is negative in all other groups (graph 2A). P57 is
negative in all cell types in IV group and in syncytial knots in all
groups. In cytotrophoblast and syncytiotrophoblast variable expres-
sion of P53 is seen in all other groups, with the highest expression
in I group and lowest expression in II group (graph 2B).

CK7 is positive in cytotrophoblast layer an all group, with
the highest expression in IV group. The expression rate of CK7
is 4.5 times higher compared to I group, 6.2 times higher com-
pared to II group, 1.7 times higher compared to III group and 1.3
times higher compared to V group. In syncytiotrophoblast layer
maximal expression of CK7 is seen in IV group and it is 2.1
times higher compared to III and V groups. CK7 is not detected
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in syncytiotrophoblast layer in I and II groups. Similar distribu-

tion of CK7 is seen in syncytial knots (graph 3A). CKS5 is ex-

pressed only in cytotrophoblast layer in IV group. It is negative

in all other cell types and in all other study groups (graph 3B).
P63, P57
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Graph 2. Distribution of P63 (4) and P57 (B) in different
study groups. CTB, cytotrophoblast, STB, Syncitiotrophoblast
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Graph 3. Distribution of CK7 (4) and CK5 (B) in different
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PLAP is expressed in cytotrophoblast layer in I-IV groups,
with the maximal expression rate in III group, which is 1.9 times
more compared to other groups. In syncytiotrophoblast layer
and in syncytial knots PLAP expression is seen only in III and
IV groups and it is 2 times higher in III group compared to IV
group (graph 4.A). Inhibin is negative in cytotrophoblast in all
study groups. Similar rate of inhibin positivity is seen in III-V
groups, which is 1.6 times more compared to I group and 3 times
more compared to I group. Distribution of inhibin positivity in
syncytial knots is similar to its distribution in syncytiotropho-
blast layer (graph 4.B).
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Graph 4. Distribution of PLAP (A) and inhibin (B) in different
study groups. CTB, cytotrophoblast, STB, Syncitiotrophoblast
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Graph 5. Distribution of p-catenin (4) and E-cadherin (B) in
different study groups. CTB, cytotrophoblast, STB, Syncitiotro-
phoblast

B-catenin is positive only in cytorophoblast layer in I-III and V
groups, and it is characterised with almost similar distribution in
these groups (graph 5.A). E-cadherin is expressed in all cell types
in all study groups, with the highest expression rate in IV group
and lowest expression rate in II group. E-cadherin expression in IV
group is 1.7 times higher compared to II group (graph 5.B).

P53 is positive in cytotrophoblast in I and III-V groups, with
the maximal expression seen in IV group, which is 2.2 times
higher compared to III group, 1.8 times higher compared to V
group and 11.8 times higher compared to I group. In syncytio-
trophoblast layer P53 is positive only in IV group. In syncytial
knots it is negative in all groups (graph 6A). Highest rate of Ki67
positive cells is present in cytotrophoblast layer in IV group,
which is 12 times more compared to I group, 23 times more
compared to II group, 2.5 times more compared to III group
and 1.8 times more compared to V group. The maximal rate of
Ki67 positivity in syncytiotrophoblast layer is seen as well in
IV group, which is 1.5 times higher compared to V group. Ki67
is negative in syncytiotrophoblast layer in I-III groups and in
syncytial knots in all groups (graph 6B).

P53, Ki67
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Graph 6. Distribution of P53 (4) and Ki67 (B) in different
study groups. CTB, cytotrophoblast, STB, Syncitiotrophoblas

Conclustion. Molecular phenotype of trophoblastic layers is
characterised with marked variability in gestational diseases, as
well as in normal chorionic villi. CK20 positivity is revealed only in
complete mole in all cell types, whilst the latter is negative for P57.
Significant amount of P63 positive cells is detected only in cytotro-
phoblast layer in all study groups, whilst ihnibin is negative only in
cytotrophoblast layer in all study groups. -catenin is positive only
in cytotrophoblast layer in I-IIl and V groups, and it is negative in
cytotrophoblast layer in complete mole and in other cell types in all
study groups. Moderate to high expression of P53 is characteris-
tic for only cytotrophoblast layer during gestational diseases. Only
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minor amount of P53 positive cells were found in cytotrophoblast
layer in normal chorionig villi. P53 positive cells are also present in
syncytiotrophoblast layer of complete mole. Highest expression of
Ki67 is found in complete mole in both cytotrophoblast and syn-
cytiotrophoblast layer, followed by early complete mole. In partial
mole relatively low number Ki67 positive vells is detected only in
cytotrophoblast layer. Overall, study results show that immuno-
histochemical phenotype of chorionic villi is characterised with
marked variability in normal trophoblast, as well as in gestational
trophoblastic diseases, which indicates the highly heterogenous
nature of cells in chorionic villi. Presented molecular phenotypic
charachteristics of chorionic villi, might be used as an additional
criterion in differential diagnosis of gestational diseases.

REFERENCES

1. Akoury T .et.al. Live births in women with recur- rent hyda-
tidiform mole and two NLRP7 mutations Reprod Biomed On-
line 2016; 31(1): 120-124.

2. Baergen RN, Gestational trophoblastic disease: Pathology,
2017 Mar, www.uptodate.com

3. Berkowitz RS, Goldstein DP., Clinical practice. Molar pregnan-
cy, New England Journal of Medicine 2009; 360(16):1639-45.

4. Cancer.Net, Gestational Trophoblastic Disease: Statistics,
approved by editorial board, 2017 Jul, https://www.cancer.net/
cancer-types/gestational-trophoblastic-disease

5. Fukunaga M, Katabuchi H, Nagasaka T, Mikami Y, Minami-
guchi S, Lage JM, Interobserver and intraobserver variability in
the diagnosis of hydatidiform mole, The American Journal of
Surgical Pathology 2005 Jul;29(7):942-947.

6. Hancock BW, Seckl MJ, Berkowitz RS, Cole LA, Gestational
Trophoblastic Disease, 3rd edition, International Society for the
Study of Trophoblastic Disease, www.isstd.org 2009. p.1-502.
7. Houghton O, McCluggage WG, The expression and diagnos-
tic utility of p63 in the female genital tract, Advances in Ana-
tomic Pathology 2009; 16(5):316-21.

8. Romaguera RL, Rodriguez MM, Bruce JH, Zuluaga T, Vici-
ana A, Penalver MA, Mehrdad N, Molar gestations and hydropic
abortions differentiated by p5S7 immunostaining. Fetal and Pedi-
atric Pathology. 2004; 23(2-3):181-90.

9. Sasaki S, et.al. Clinical Usefulness of immunohistochemi- cal
staining of p57 kip2 for the differential diagno- sis of complete
mole. Biomed Res Int. 2015; 2015: 905648.

10. Sudhakarbabu Ch, Indira M, The histological changes in hu-
man placenta at different stages of maturity, IOSR Journal of
Dental and Medical Sciences (IOSR-JDMS), 2015;14(7):58-61.
11. Vassilakos P, Riotton G, Kajii T, Hydatidiform mole: two en-
tities. A morphologic and cytogenetic study with some clinical
consideration. American Journal of Obstetetrics and Gynecol-
ogy 1977;127(2):167-70.

SUMMARY
PHENOTYPIC CHARACTERISTICS OF CHORIONIC
VILLI DURING GESTATIONAL TROPHOBLASTIC
DISEASES

Chikvaidze N., Kintraia N., Muzashvili T.,
Gachechiladze M., Burkadze G.

Thilisi State Medical University, Georgia

Differential diagnosis of gestational trophoblastic diseases
(GTP) using standard micromorphological examination is com-
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plicated and less reliable. Therefore, the aim of our study was
to investigate the immunohistochemical phenotype of chorionic
villi during GTP, as well as in physiological cases. Study in-
cluded five groups: I group — normal chorionic villi, IT group
— chorionic villi with hydropic changes, III group — Partial mole,
IV group — Complete mole, V group — early Complete mole.
Following markers were examined using standard immunohis-
tochemistry: CK7, CK20, P63, PLAP, P57, CKS5, CK8/18, CEA,
CD34 Ki67, P53, E-cadherin, vimentin, 3-catenin and inhibin.
Study results showed that chorionic villi are characterized with
marked phenotypic heterogeneity in normal tissue, as well as in
cases of GTP, which can be used as an additional criterion for
the differential diagnosis of GTP.

Keywords: chorionic villi, trophoblastic disease, immunohis-
tochemical markers, hydatidiform mole.

PE3IOME

GOEHOTUIIMYECKHE OCOBEHHOCTH XOPUOHO-
BbIX BOPCHUHOK IIPU I'ECTAIIMUOHHBIX TPO®O-
BJIACTUYECKHUX 3ABOJIEBAHUSIX

Yuksannze H.M., Kuntpas H.P., My3zamBuiau T.3.,
Tlaveunananze M./l., Bypkanze .M.

Tounucckuil 20cyO0apcmeeHHblil MeOUYUHCKULL YHUSepcumen,
[ py3us

JlocToBepHas AMarHOCTHKA IeCTalMOHHBIX TpodoobiacTuie-
ckux 3aboneBanuii (I'T3) cranmapTHBIME MOP()OIOTHYECKUMH
METOJJaMU BeCbMa 3aTpyAHUTEIbHA.

Lenpro uccnenoBaHus SBUIOCH OIPEIEIEHIE UMMYHOIHCTO-
XMMHYECKOro (peHOTHIIa BOPCHHOK XOpPHOHA IPU (DU3HOJIOTH-
4eCKoi OepeMEeHHOCTH M TeCTAllMOHHBIX TpodobiacTuaeckux
3a00IeBaHUSAX.

Beinenens! 5 ucenenoBaresnbCKux Ipynm: I rpynmna — Hop-
MaJIbHble XOPHUOHOBBIE BOpcuHKH, I rpymma - XopuOHOBbIE
BOPCHHKHU C T'MIponuYeckuMu u3MeHeHusamy, Il rpynna - ya-
CTUYHBII Iy3bIpHBIN 3aHOC, IV rpynma - momHslil My3bIpHBINR
3aHOC, V Ipymna — paHHUN HOJHBIA My3bIpHBIN 3aHOC. CTaH-

JapTHBIM UMMYHOTUCTOXUMHUYECKHM METOJIOM U3YUCHBI CIIe/y-
1oiue Molsiekyssipasle Mapkepsl: CK7, CK20, P63, PLAP, P57,
CKS5, CK8/18, CEA, CD34, Ki67, P53, E-kaarepus, BAMEHTHH,
B-xateHuH ¥ MHrUOMH. Pe3ynmbraThl MCCIIENOBAHUS OKA3aIH,
4T0 (EHOTHI BOPCHHOK XOPHOHA KaK NMpU (PU3HOIOrMYECKOi
OepeMeHHOCTH, Tak U npu I'T3 xapakrepusyeTcs BbIpaKeHHOM
reTepPOreHHOCTBIO, YTO BO3MOKHO HCIIOJIBb30BaTh KaK JOMOIHH-
TEJIbHBIN KpuTepuii 1uddepeHInanbHOi IMarHOCTHKHY.
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AVAILABILITY AND UTILIZATION OF HEALTHCARE RESOURCES
IN UKRAINE AND SOME OTHER COUNTRIES

Petrashyk Y., Terenda N., Saturska H., Panchyshyn N., Lytvynova O., Lishtaba L., Slobodian N., Ndihgihdah K.

State Institution of Higher Education “I. Horbachevsky Ternopil State Medical University
of the Ministry of Public Health of Ukraine”

Medical facilities, staff and equipment are central elements
of healthcare systems, as they are the determinants of access to
health care in general and specialized care in particular. Medical
experts are the professional elite. New methods of treatment as
well as technological and pharmaceutical discoveries are first
introduced in medical facilities, therefore the latter play a lead-
ing role in the healthcare system.

Financial resources of every nation, including ones allocated
to healthcare, are limited, therefore choices have to be made
regarding optimal use of the limited resources to achieve best
health results. Important data on resources available to healthcare
© GMN

are the health staff, infrastructure, medical technology and equip-
ment, as this information enables the authorities to find the right
balance to best meet the population’s needs in medical care [1].

Our goals were to determine features of availability of medi-
cal staff, medical facilities and equipment in the healthcare sys-
tem, to study the current state and changes in the availability of
medical facilities and medical staff to health systems in some
countries of the world and in Ukraine.

Material and methods. The study uses current global health
statistics by WHO and World Bank as well as data on health-
care resources by Center for Medical Statistics of Ukraine for
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Table 1. Health resources in Ukraine and countries by income level (per 10,000 people) [3,4,7]

" < & - 3 2 2 3

Countries = %ﬁ 8 = &8 s 2 = =

z 2= & £E> S g 2 =

“E| a | & A = z

[Ukraine 37.8 78.27 6.9 0.43 0.73 0.35 67.5 6.8
Low income countries 2.4 5.4 0.3 0.5 <0.05 0.8 21 0.2
Lower middle income countries 7.8 17.8 1.2 4.2 0.1 - 10 0.6
Upper middle income countries 15.5 253 - 3.1 0.2 - 32 2.2
High income countries 29.4 86.9 5.8 8.4 1.0 - 54 8.3

the year 2017. It analyzes and compares availability and use of
some healthcare resources — medical staff, facilities and equip-
ment — in Ukraine and countries listed as Top 10 in the Ranking
of the health system attainment and performance of WHO mem-
ber states compiled by WHO based on eight measures.

Results and their discussion. The data on number of hospital
beds indicates to some extent the availability of in-patient care.
Current administrative reporting is the major source of statistics
on availability of hospital beds, but these figures do not always
include the private sector. The data on psychiatric beds enables
us to assess the potential of treatment of serious mental disorders
that require inpatient care.

Table 1 presents information on availability of medical facilities
and medical staff in countries with different income levels; the data
on medical staff accounts for only active health staff, i.e. those who
are active participants of the health care workforce. It is important
to note that these figures might be overstated or understated in cases
where it is impossible to determine whether the number includes
health staff in the private sector and whether double-counting errors
have been made at part-time employment.

Table 1 shows that the average numbers of hospitals and
medical staff are predominantly higher in countries with higher
incomes. This data indicates that in Ukraine, the number of phy-
sicians, dentists, and psychiatric beds is higher, and the number
of hospital beds is much higher than even in high-income coun-
tries, while the number of psychiatrists is about the same. The
quantity of nursing and midwifery staff in Ukraine is slightly
lower than in high-income countries, which, along with the data
on availability of medical staff, confirms the trend of increasing
share of facilities specializing in nursing care in the developed
countries. Unfortunately, the data on average number of hospi-
tals is incomplete, making the comparison impossible. Similar
conclusions can be drawn from the comparison of data on avail-
ability of medical facilities and staff in various areas [3,4,7].

However, if we compare the data on Ukrainian healthcare
shown in Table 2 with those of the top ten countries from the
healthcare systems ranking by WHO!, we can see that almost
all indicators characterizing the Ukrainian healthcare system are
neither lower nor higher than those of the WHO member states

that have the most advanced systems of medical care: physi-
cians (the lowest number is for Oman — 19.2, the highest for San
Marino — 63.6, Ukraine — 37.8), nursing and midwifery staff (Oman
—41.5, Japan — 112.4, Ukraine — 78.27), dentistry staff (Oman—2.5,
Andorra — 9.1, Ukraine — 6.9), pharmaceutical staff (Singapore —
5.1, Japan — 17.0, Ukraine — 0.43, although this number could be
caused by statistical errors), psychiatrists (Oman — 0.2, France —
2.2, Ukraine — 0.73), hospitals (Singapore — 0.5, San Marino — 3.2,
Ukraine — 0.35), hospital beds (Oman — 17, Japan — 137, Ukraine
— 67.5), psychiatric beds (Italy — 1.1, Japan — 27.8, Ukraine — 6.8)
[3.4,7]. We clearly see the resource-intensiveness of the health care
system in Japan, the country that comes tenth in this ranking. Japan
is the leader in five of the indicators.

In the recent decades, medical facilities in Europe have under-
gone significant changes. Certain factors reduced the length of
patients’ stay in hospitals, while others increased it. An impor-
tant part is played by the aging of population, as older people go
to hospitals more often and for longer periods. The epidemiolog-
ical situation is changing (new diseases appear, and the already
known ones change their course); diseases caused by lifestyle,
diet, and cigarette smoking emerge. Due to the development of
medicine and technology (organ transplantation, cancer treat-
ment, etc.) treatment potential is increasing, and it is now be-
coming possible to provide medical care to wider categories of
patients. Minimally invasive methods have decreased the sur-
gical risk, and modern medications have decreased the time of
hospitalization. However, some medications have increased the
duration of hospital stay, as they have made it possible to treat
diseases previously considered incurable.

The last half-century saw a growth in concentration of ex-
pensive services such as computed tomography. The developed
countries have increased their spending on health care in general
and on hospitals in particular. Thus, the total spending on health-
care as a percentage of GDP has grown on average by a factor of
2-2.5, and the expenditures on hospitals make up about 50% of
the total healthcare spending. New EU member-states currently
spend an average of 7 % of GDP on healthcare, and two-thirds
of this amount is spent on hospitals.

To minimize costs, the developed European countries, USA,

'Ranking of the health system attainment and performance in all of the WHO member states compiled by the World Health Organi-
zation based on eight measures (such as overall level of population health; health inequalities within the population; overall level
of health system responsiveness — a combination of patient satisfaction and how well the system acts; distribution of responsiveness
within the population; the distribution of the health system's financial burden within the population, etc.) and published in the World
Health Report 2000. This is a unique ranking; it was not done by the World Health Organization after 2000 because of the complexity

and volume of calculations
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Table 2. Healthcare resources, infrastructures and technologies in WHO ranking s top-10 and in Ukraine in 2017*
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Italy 2 40.2 57.2 7.9 | 11.1 0.8 2.1 34 1.1 - 6.4 -
San Marino 3 63.6 90.9 7.0 7.0 1.6 32 38 - 31.8 0 229.1
Andorra 4 36.9 44.4 9.1 | 11.6 0.7 - 25 1.4 - - -
Malta 5 39.1 91.4 49 | 133 0.3 0.9 48 14.5 9.3 4.7 99.7
Singapore 6 22.8 71.2 3.9 5.1 0.3 0.5 20 4.2 8.9 3.5 127.6
Spain 7 38.7 53.2 - 12.0 0.9 1.6 31 4.3 13.9 4.2 -
Oman 8 19.2 41.5 2.5 8.8 0.2 1.3 17 0.3 6.9 0.6 149.8
Austria 9 52.3 83.0 5.8 7.1 2 - 76 4 28.5 5.4 -
Japan 10 | 23.7 1124 | 8.0 | 17.0 1 - 137 27.8 101.2 7.2 227.3
Ukraine 79 | 37.8 7827 | 69 | 043 | 0.73 | 0.35 | 67.5 6.8 3.73 2.7 52.5
* - the data is per 10,000 people, unless otherwise specified
Table 3. Changes in healthcare resources in Ukraine in 2014-2017*
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* - the data is per 10,000 people, unless otherwise specified

Canada, Australia, have been trying to reduce the number of
hospital beds and the length of stay of patients in hospitals, as
well as to restructure medical facilities and to shift some of their
functions to other facilities. Hospitals continue to be tasked with
treating patients who require specialized, intensive medical care,
extensive diagnostics, and advanced methods of treatment.
Additionally, an important qualitative indicator of resource avail-
ability in healthcare systems is the number of medical devices and
equipment. Medical devices are essential in prevention, diagnosis
and treatment of diseases, as well as rehabilitation and palliative
care. Nowadays, the availability of radiotherapy, computed tomog-
raphy, and mammography units is an indicator of the presence of
expensive high-quality equipment for diagnostic tomography and
radiotherapy of cancer. Information on the availability of medical
devices and equipment to the WHO ranking’s top 10 and Ukraine,
shown in Table 2, indicates that Ukraine is lagging behind signifi-
cantly in the aspect of infrastructures and technologies [6].
© GMN

In the course of optimization as part of the ongoing healthcare
reform, from 2014 to 2017, Ukraine has reduced the number of
hospitals (from 0.4 per 10,000 people in 2014 to 0.35 in 2017),
hospital beds (from 90 to 67.5), psychiatric beds (from 9.4 to 6.8
respectively), and increased the number of physicians, nursing
and midwifery staff, dentistry and pharmaceutical staff, psychia-
trists, computed tomography units, radiotherapy units (Table 3).

Reduction of the number of beds is accompanied by reduced length
of patients’ stay in hospitals: after intensive care, patients are transferred
to facilities providing nursing care, or get medical care at home. This is
facilitated by the new standards of care, such as reduced post-operation
hospital stay, new technology, growing number of outpatient facilities.
The EU countries have reduced hospital stay on average from 12 to
about 5-7 days, for females after childbirth without complications —up
to 24 hours, and tuberculosis is treated in ambulatory conditions; in-
stead, in Ukraine, these cases on average entail 12-14 days, 8 days, and
many months of hospital stay respectively [6].
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However, there can be no universal recommendations for
optimal number of hospital beds common to different social,
economic, and environmental conditions. In the developing
countries, where medical facilities also have medical-social
functions, the number of hospital beds cannot be reduced to the
same level as in many developed countries where hospitals pro-
vide mainly specialized care at acute diseases [6].

The optimization was done differently in different countries:
Germany reduced the number of beds by 7% without closing
down any hospitals in the 1990s; the UK and Ireland closed
down a third of their in-patient facilities; Belgium, Denmark,
and France established medical facilities of a new type. Restruc-
turing of health care is one of the ways of reshaping hospitals.
Thus, the reduction of the number of hospital and psychiatric
beds in the UK is accompanied by an increase of the number
of facilities providing medical services in home-like conditions.
Thus, the development of alternative forms of long-term medi-
cal care makes it possible to refer certain patients to facilities
more suitable for them. The development of social services and
new drugs helps many patients adapt well to the environment.
Meanwhile, hospitals take care of the patients who are seriously
ill, which requires a different kind of training of nurses and at-
tendants. Reduction of the number of beds also has negative
consequences: premature discharge of patients from hospitals,
which sometimes leads to re-hospitalization, increased time of
patients’ waiting for procedures.

Planning of health care, even when relying on good grounds, is
very difficult because hospital services encompass a long period of
time. It is possible to predict demographic processes and the de-
velopment of certain diseases. For instance, that the escalation of
smoking among adolescents will lead to increased case-rate of lung
cancer in 30 years; that positive changes in diet of the inhabitants
of a particular area would lead to fewer cases of cardiovascular dis-
cases in a few years. This information makes it possible to predict
changes in diseases with which patients will be coming to hospi-
tals, and to make quantitative and qualitative changes accordingly
in health care services, in the number of respective medical staff.
Instead, it would be more difficult to predict the effects of political,
economic and technological changes.

Conclusions. During healthcare reform in Ukraine, in the course
of optimization, there was an increase in the number of physicians,
nursing and midwifery staff, dentistry and pharmaceutical staff,
psychiatrists, computed tomography units, radiotherapy units, and
a reduction in the number of hospitals and hospital beds. However,
Ukraine still experiences shortage of physicians, including primary
care physicians. World tendencies have been to decrease hospital
beds, but to grow the scope and scale of medical care; special-
ized hospitals admit patients with serious diseases and a chance
of recovery; number of specialized departments increased; share
of emergency care grew, operation departments are used for more
complex operations; more beds are allocated for intensive and post-
operative care, and fewer — for patients with acute diseases in the
traditional sense; easier cases requiring minor medical care are
treated outside of hospitals.
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SUMMARY

AVAILABILITY AND UTILIZATION OF HEALTHCARE
RESOURCES IN UKRAINE AND SOME OTHER COUN-
TRIES

Petrashyk Y., Terenda N., Saturska H., Panchyshyn N.,
Lytvynova O., Lishtaba L., Slobodian N., Ndihgihdah K.

State Institution of Higher Education “I. Horbachevsky Terno-
pil State Medical University of the Ministry of Public Health of
Ukraine”

Aims - to identify features of availability of health staff, facili-
ties and equipment in healthcare, to examine the current state and
changes in the number of health facilities and medical staff in health
care systems in the countries of the world and in Ukraine.

The study uses current global health statistics by WHO and
World Bank as well as data on healthcare resources by Center
for Medical Statistics of Ukraine for the year 2017. It analyzes
and compares availability and use of some healthcare resources in
Ukraine and Top 10 countries in the WHO Ranking. The article
studies the current state of availability of medical staff, facilities
and equipment in health systems in the countries of the world and in
Ukraine; analyzes changes in recent decades in the quantitative and
qualitative indices of health, and in the number of health facilities
and staff. Recent changes show the following trends: total number
of hospital beds is reduced, but the scope and volume of medical
care increases; there is an increase in the number of specialized fa-
cilities that admit mainly patients with serious diseases; the signifi-
cance of emergency medical care is growing.

Keywords: healthcare resources, medical facility, medical staff.

PE3IOME

HAJIMYUE U UCIIOJBb30BAHUE PECYPCOB 3/IPA-
BOOXPAHEHUS B YKPAUHE U HEKOTOPBIX JIPY-
I'X CTPAHAX

Herpamux FO.H., Tepenna H.A., Carypckas I.C.,
Manunmun H.5., JlutBunoa O.H., Jlumra6a JI.B.,
Caobonsn H.A., Houruaa K.JI.U.

Tocyoapcmeennoe svicuiee yuebHoe 3asedenue "Teprononvexutl
2ocyoapcmeeHHblil MmeouyuHckull yHugepcumem um. M.A. Top-
baueeckozo”, Ykpauna

]_ICJ'H) UCCIICAOBAHUS - ONPEIACINTDH 0COOCHHOCTH HaJIHYUS
00BEKTOB U 060pyz[013aH1/I${ B 3paBOOXpPAaHCHUU, U3YUYUTH TC-
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KyIlIee COCTOSTHHE U OCOOCHHOCTH Pa3BUTHSI MEIULINHCKUX yd-
PeXKIeHUIT 1 MEIUIMHCKOTO TIepCOHaa B CHCTEMAaXx 3/[paBoOXpa-
HEHMS B CTpaHaX MHUpa U B YKpauHe.

B wuccrienoBaHny npoaHanM3MpOBaHA TEKyIlas CTAaTUCTH-
ka BO3, BcemupHoro 6anka u nanseie LleHTpa MeauuuHCKON
cratucTuku YkpauHsl 3a 2017 roz. IIpoBeneH cpaBHUTENbHBIN
aHaIN3 JOCTYIHOCTH M HCIIOJIb30BAHHS HEKOTOPBIX PECypCOB
3[paBOOXpaHEHUs] B YKpPauHE U CTpaHaxX, BOLICALINX B JACCITKY
nyqmux B peiituare BO3.

B craree oOcyxgaercs TEKylliee COCTOSHHE IOCTYITHOCTH
MEMIIMHCKOTO ePCOHANA, CPECTB U 000PYLOBaHHs B CTPaHAX

mupa 1 B Ykpaute. [IpoBeneHa oneHka npon3ome ux 3a mno-
CJIICOHUEC OCCATHUIICTUSA KOJIHMYCCTBCHHBIX M KAUYCCTBCHHBIX W3-
MEHEHHUI B MOKa3aTesiX 310pPOBbs, OCHOLICHUA MECIUIMHCKUX
YUPEKACHUH U CTENeHN KBaIM(HKALMU [IEPCOHANA B CHCTEME
3[[paBOOXPAHEHUSI.

BeIsiBiIeHBI ClIeyIONHe TEHACHIMH: 00IIiee KOJTNYeCTBO 0OIb-
HUYHBIX KOGK COKPAaTHIIOCh, OJHAKO MacIuTaObl U 00beM MeEau-
LIMHCKO# MTOMOIIH YBEJIMYMIIHC; HAOIOACTCsI POCT YKCIIa CIeLH-
IM3UPOBAHHBIX YUPEKICHUM, KOTOpbIE KypHPYIOT B OCHOBHOM
TMAIMUEHTOB C TAXKCIBIMU 3a6OJ'leBaHI/IﬂMI/I; 3HAYUMOCTh 3](CTpeHHOﬁ
MEIUIMHCKON TOMOLY YBEINYMIACh.
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