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OAHOHYKJIEOTUAHbIA NOIMMOP®U3M -174 G/C FEHA
WHTEPJIEMKUHA-6 MPU HENAKYHAPHbIX MHCYJIbTAX

Y NALUMEHTOB C PA3BHOW MACCOM TEJIA U EFO ACCOLIMALIUN
C KJINMHUKO-®YHKLUNOHAJIbHbIMN XAPAKTEPUCTUKAMU
3ABOJIEBAHUA™

Hesnbsa M.1O.
BIry3y ,YkpauHckas meduyuHckasi cmomamorniozaudyeckasi akademusi’, . lonmasa

Hamu BUBYEHO pO3IIOJINEHHS O4HOHYKICOTUAHOIO nosimop@iamy (OHI) -174 G/C rery iHTepnevikiny-6 (IL-6) Ta Bu3Ha-
YEHO Horo acoujiallii 3 0COBITMBOCTIMU KITHIYHOrO NMEPEBIry i QyHKLIIOHAIbHUMU HACTIKAMU HENAKYHAPHNX IHCY/IBTIB Y
33 nayieHTiB 3 HOPMasibHOK MAcoro Tiria 1a y 37 NaLieHTIB 3 ab40MIHa/IbHUM OXupiHHAM (AO) II cT. B gocnipkerHs 6ysio
BK/IIOHEHO MaLleHTIB 3 BIAHOCHO O4HaKOBUMU TOKa3HUKamMu BIKy (B4 56 4O 65 POKIB), K/TIHIYHOI BaXXKOCTI 3aXBOPIOBAHHS
nipu rocriftasnizauii (Big 5 4o 10 6aris 3rigHo wkasm NIHSS), po3mipis yepebpasibHoro ypaxerHs (8i4 10 go 20 o '), 6e3
LIYKPOBOro JIiabety 1a BUPaXeHoi CyryTHEOI narosiorii. [pyu HeslakyHapHux iHCysibTax y nawieHTis 3 AO II CT. 4OCTOBIpHO
4acrie 3ycTpidaetbes -174 C anesib redy IL-6, y rnopiBHIHHI 3 NALIEHTaMU, O MarOTb HOPMasbHy Macy Tisia (65% rpo-
™ 45%, p<0,05). Y nayieHTiB 3 HOPMA/IbHOK Macoro Tisia G/G reHomvr -174 G/C reHy IL-6 JOCTOBIPHO acolftOEThCA 3
OlfIbLLl BaXKKUM KITIHIYHUM 1€PEGIrOM rOCTPOro repiody 3aXBOPIOBAHHS, 3rifHO WwKamm NIHSS, a Takox 3 igBulLeHo0
UMOBIPHICTIO PO3BUTKY «IHBA/TIAN3YIOYNX>» PYHKLIOHA/IbHUX CTAHIB (3HAYEHHS MOANGDIKOBAHOI LKA PeHKiHa birbLue 2)
qyepe3 12 TWXHIB 1ic/IS HENaKYHaPHOro iHCysibTy. [pu AO II CT. He CriocTepiraeTbes 6y/Ab SKUX 3aKOHOMIPHOCTEN KITiHIY-
HOro repebiry HeAaKyHapHUX IHCY/IbTIB T@ POPMYBAHHS TOCTIHCY/IbTHUX «IHBA/TAN3YIOYNX>» DYHKLIOHA/IbHNX HAC/TIAKIB B
3anexHocti Bjgg OHI -174 G/C reHy IL-6.

Knto4oBi crnosa: iluemMidHuin HenakyHapHui iHCynbT, abaoMiHanbHe OXMPIHHS, iIHTepnenkiH-6, reH, -174 G/C ogHOHYKNeo-
TUOHWIA NoniMopdiam.

[HaHHoe uccnedosaHue sierisemcs chpaeMeHmoM nnaHosol Hay4Ho-uccrnedosamernbcKkol pabombi kagheopbl HepaHbIx bonesHel ¢
Helipoxupypeauel u meduyuHckol 2eHemukol BI'Y3Y ,YkpauHckas meduyuHckasi cmomamornozaudeckas akademusi” ,Onmumusayusi u
namoeeHemuyeckoe obocHogaHue mMemodo8 AuacHOCMUKU U JIeHeHUs1 cocyoucmbix U Helipode2eHepamueHbix 3abonesaHull HeP8HOU
cucmeMbl C y4emoM KITUHUKO-2eMOOUHaMU4YeCKUX, 20PMOHarlbHbIX, Memabonudeckux, eeHemu4yeckKux U UMMYHO-80CnanumeribHbIX
gakmopos” (Homep 2ocydapcmeeHHoU peaucmpauyuu 0111U006303).

Bcrynnexue nepuogom rocnutanusauum m 3aMeTHO XyAwum yHK-
LiOHanbHbIM BOCCTaHOBMEHVEM [1].

Cpean OCHOBHbIX (DaKTOPOB, KOTOpble OMnpeaensioT
KMUHWYECKYIO TSHXKECTb WHCYNbTOB, BECOMOE 3HayeHue
3aHMMaeT VHTEHCMBHOCTb J10KanbHOMO M CUCTEMHOIO No-
cTuwieMnyeckoro BocnanutensHoro oTeeTa. [MpoBocna-
NUTENbHbBIN LUUTOKMH — UHTeprenkuH-6 (UJ1-6) saensietcs
OOHVM M3 KIIOYEBbIX PErynsTopoB WHTEHCUBHOCTWU MO-
CTULLEMMNYECKOrO BOCNanuTenbHOro oTBeTa Yyepes Bnvs-
HMEe Ha MpoLEecChl CUHTe3a U CeKkpeLun ocTpodasoBbiX
NPOTENHOB, XEMOKWHOB, MOMEKyn aaresuu u T. 4. Beico-
kne ypoBHu WJ1-6 CbIBOPOTKM KPOBM B MepBble CYTKW MO-
crie pasBuUTUS ULLEMUYECKOTO MHCYMNbTa accoummpyoTcs

B nocnepHve rofbl B HayyHoW nuTepaTtype MosiBu-
NUCb COOBLLEHUSI O HEMOCPEACTBEHHOM U CYLLIECTBEHHOM
BIIUSIHUM OXXUPEHUS, Kak OTAeSIbHOro peHoMeHa, Ha K-
HUYeCKoe TeYeHVe U PYHKLMOHArbHbIE UCXOAb! MLLEeMM-
YECKMX UHCYNbTOB. B yacTHOCTU, Npu ycrnoBWM oamHako-
BbIX HelipoBU3yanu3aumMoHHbIX MOP(OMETPUYECKUX Xa-
pakTepPUCTUK LepebpanbHbiX MHGapKToB, y nuy ¢ abao-
MUHanbHbIM OXupeHueM (AO) ULIEMUYECKUE MHCYMbTbI
XapakTepuayloTcs 6onee TsKEnNbIM KMUHUYECKUM Teue-
HueMm, Gonee MeAneHHbIM PErpeccoM HeBPOMOrMYeckoit
cumnTomMaTuky, Gonee YacTbiM passBuTMEM pasHoobpas-
HbIX OCMOXHEHWIA 1, KaK crieacTeve, 6onee AnuTerbHbIM

* UntyBarHa npu arectayii kagpis: femssa M.fO. OfHOHYKIEOTUAHBIN MOMMOpdMsmM -174 G/C reHa WHTEP/IEViKuHA-6 rpu
HEJIAKYHAPHBIX MHCY/IbTAX Y MaUNEHTOB C Pa3HOU MACCOV Tesa U ero accounaLm C KIMHUKO-QYHKUNOHE/IbHBIMU XapaKTEPUCTUKIMMU
3abonesanns // pobremu exosorii i meguuymrmn. — 2013. — T. 17, N9 3-4. — C. 3 8.
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C BTOPUYHBIM MOCTMLLUEMUYECKMM MNPOrpeccnpoBaHmeEMm
uepebpanbHOro nopaxeHus M ABMSOTCA HE3aBUCUMbIM
NPOrHOCTUYECKUM MapKepoM KaKk TSPKECTM OCTPOro WH-
CynbTa M BEPOSITHOCTU Pa3BUTUSA pPaHHUX HEBpPOMornye-
CKMX OCIOXHEHWI, TaK U OONrOCPOYHOro OyHKLMOHarmb-
Horo ucxoga [10].

CteneHb nogbema WJ1-6 KpoBM Npu MHCYyNbTax Hau-
Gonee TecHo koppenupyeT ¢ obbeMom uepebpanbHoro
nopaxenus [10]. OgHako Hamu nokasaHo (paboTta Haxo-
ONTCA B MevaTu), YTO MpW YCNOBHO OAMHAKOBbIX pasme-
pax uepebpanbHbix MHGapkToB y naumeHtoB ¢ AO I-lI
ctenenun (cT.) ypoBHu UJ1-6 [OCTOBEPHO yBENWYEHBI Kak
B 1-e, TaKk 1 Ha 10-e cyTku nocrne pa3BuTUS UHCYNbTa, Mo
CpaBHEHUIO C MauUMeHTamMu C HopmaribHON Maccol Tena.
[o cerogHsilHEro BPEMEHN OCTaEeTCsl HEU3BECTHLIM MC-
TOYHWUK 3HAYUTENBbHOro NoBbileHNs ypoBHS WI-6 kpoBu
B OCTPOM nepuopge MHcynbToB y naumeHtos ¢ AO. Y nen-
TUHOEMPULMTHBIX MbILIEN C OXXUPEHMEM NPU SKCTIEPUMEH-
TanbHOM MLUEMUYECKOM WHCynbTe Habnwpanacb Bbipa-
XeHHas aneBauus yposHsa UJT-6 nnas3mbl KpoBuM no cpas-
HEHUIO C MbIWaMu KOHTPOMbHOWM rpynnbl. Mpu aTtom co-
nepxaHve WUJ-6 B Mo3re Mbillelt C OXupeHueM Obino
HWXe, YeM B MO3re MblIllel ¢ HopMarnbHOW Maccon Tena,
C Yero aBTOpbl caenanu NpPeanonoXeHue, YTo UMEHHO
XUpoBasi TkaHb MPU OXUPEHUU SIBMSIETCS UCTOYHWUKOM
BbICOKOW KOHUeHTpaumu WI-6 nnasmbl KpoBU MNpu WH-
cynbTe [11].

B nocnegHue rogbl, psgom pabort Obino nokasaHo,
YTO CTeneHb MOoBbIWEHUS KoHueHTpauun UI1-6 npu mwe-
MUYECKMX MHCYNbTax B GOMbLUOA CTEneHu AeTEPMUHU-
pyeTcs reHeTudeckumu daktopamu. kcnpeccua UI-6
perynupyeTcsi NpenMyLLeCTBEHHO Ha TPAHCKPUMLMOHHOM
ypoBHe, npomoyTep reHa WUJ1-6 (IL-6) cogepXuT Heckonb-
KO OAHOHYKNeoTuaHbIXx nonmmopdwusmos (OHI), koTo-
pble CyLLEeCTBEHHO BIUSAIOT Ha TpaHckpunumio reHa. OHI
B NPOMOYTEPHOM 30He reHa IL-6 ¢ 3aMeHon LUMTO3MHa Ha
ryaHvH B nosvumm 174 (-174 G/C) accouumpyeTcsi C us-
MeHeHuAMU KoHueHTpauuu WUI1-6. MNpun 3ToM cyLlecTByoT
npoTMBOpeYuBbIE AaHHble 00 3TOM accouvaumm npu
ULLEMUYECKNX UHCYMbTax, Takke Kak u ob accouumaumsax
mexay reHotunom -174 G/C reHa IL-6 wn KnuHuKO-
(PYHKUMOHANBHLIMU OCOBEHHOCTSAMU  ULLEMUYECKUX WH-
cynbtoB [3, 12]. MpoTMBOPEUYMBOCTb 3TUX pe3ynbTaToB
MOXeT oTobpaxaTb KaK KOMMIEKCHOCTb PEerynsTopHbIX
NMpoLLeCCOB NpU NOCTUHCYNIbTHOM BOCManuTensHOM OTBe-
Te BooOLle, Tak U MHororpaHHocTb cmamonorum UIN-6 B
YacTHOCTM, a Takke MOXeT ObiTb CrneacTBUEM HEOAHO-
POAHOCTW UCCNEAOBaHHBIX FPYNM NauueHToB, reTeporex-
HOCTM ULLEMUYECKNX MHCYNBLTOB U T.4.

Bo3moxHo OHIM -174 G/C reHa IL-6 siBnsieTca ogHUM
n3 akTopoB Bonee TSHKENOro KNMHUYECKOro TeyeHus
HernakyHapHbIX WHCYNbTOB UM 6ornee WMHTEHCUBHOro Mo-
CTULLEMMYECKOrO CMCTEMHOIO BOCMAaNMUTENBHOrO OTBEeTa
y naumeHToB ¢ AO.

Llenb nccnemoBanusa: usdyuntb pacnpegenexdve OHI
-174 GIC reHa IL-6 n onpegenuTb ero accoumaumm c
KMMHUYECKUM TEYEHMEM U (DYHKLMOHANbHBIMU Mocnea-
CTBUSIMW HENaKyHapHbIX MHCYNbTOB Y NAUMEHTOB pPasHbIX
BECOBbIX KAaTEropumn.

MaTtepuanbl 1 MeTOAbI UCCIEA0BaHUS

B nccneposaHmne BknoyeHo 70 naumeHToB 06omx no-
noB (33 nauneHTa c HopmanbHoM Maccon Tena u 37 na-
umeHtoB ¢ AO Il cT.) c HenakyHapHbIMK (aTepoTpombo-
TUYECKMMM U KapAMoaMBonuyecknumn) nogTunamy umiie-
MUYECKUX remMucdepanbHbiX WHCYNbTOB, rOCMUTann3n-
poBaHHbIX B HeBpomnorudeckoe otaenexHve 1-n KB r.

MonTaBa B TeyeHne 1-x cyTok nocne Hadvana 3abonesa-
HUS.

HenakyHapHbIi TOATUN MHCYNbTa Obin BepUdrLmMpo-
BaH C MOMOLLIbIO METOA0B HEMPOBU3Yyanu3aLuu.

MN3BecTHO, YTO KNMHNYEeCKne 0COBEeHHOCTU MLLeMuYe-
CKMX WHCYNbTOB W MNPOLIECChbl MOCTUHCYMbTHOIO (hyHK-
LMOHanNbHOrO BOCCTaHOBMEHUSI ONpedensioTcss MHOro-
yMcneHHbIMM akTopamu, cpegu KoTopbix Haubonee
Ba)XHbIMW SBMSAIOTCA BO3PacT NauueHTa, KnnHu4eckas
TSXKECTb MHCYNbTa Npy rocnuTanM3aummn (CornacHo LKa-
nbl UHCYNbTOB AMepuKaHCcKoro HauMoHanbHOro MHCTUTY-
Ta 3gopoBbs (NIHSS)), pasmep uepebpanbHOro nopaxe-
HUS, Hanuyve npeawecTBYOWNX UHCYNBTOB MU COMYTCT-
BytoLLen natonoruu [14]. NoaTomy, € Uenblo Makcumarb-
HO BO3MOXHOW YHU(MKaLMKN BbllLENEePEeYUCIIEHHbIX CO-
CTOSIHWI, ObINM oTOOpaHbl MauMeHTbl C OTHOCWUTENbHO
OQMHAKOBbIMM MoOKasaTensmu Bo3pacta (oT 56 go 65
NneT), KIUHUYECKON TshKecTu 3aboneBaHusa npu rocnura-
nunsaumm (ot 5 go 10 6annos cornacHo wkanel NIHSS),
pa3mepoB LepebpanbHoro nopaxexus (ot 10 go 20 CMS).
Bce nauueHTbl He umenu caxapHoro gmabeta u Bblpa-
)KEHHON COMyTCTBYIOLWEA naTonornm (OHKomornyeckme
3aboneBaHuns, CyaOPOXHbIV CUHAPOM, BONesHN cucTembl
KPOBW, BblpaXkeHHas cepeyHasi, noyeyHasi, neyeHoYHast
Unu gblxatenbHasi He4OCTaTOYHOCTb, NMPOrpeccMpyoLLas
CTeHoKapausi, OCTpbI MHAapKT Muokapga, cocyavcTast
AeMeHums, ankoronusm u 1.4.). Kpome T0ro, y naumeHTos
B aHaMHese He ObINO 3NM3040B OCTPOW HeBpOMoru4e-
CKOMN CUMMTOMATUKN (COrMacHO MEAMLIMHCKOW [OKYMEH-
Tauuu), a AaHHble HelpoBM3yanu3auum oTpuuanu Hanu-
yne paHee NepeHeCeHHbIX NEeMUYECKUX HemnakyHapHbIX
WHCYNbTOB.

O6bemM MHMapKTOB Mo3ra BbIMUCISANM Ha T-2 mar-
HUTHO-PE30HAHCHbLIX TOMOrpacu4ecknx nnu KommnbTep-
HO-TOMOrpadmyecknx mnsobpaxeHnsax no dopmyne an-
nuncounga.

Macca Tena naumMeHToB n3mepsinacb MexaHU4eckumm
BecaMm npu rocnutanusauum. B HekoTopbIX criyvasix Bec
yCTaHaBnNMBarncs co CroB POACTBEHHUKOB naumeHToB. C
MOMOLLIbIO CaHTUMETPOBOW NEHTbI N3MEPSNN OKPYXXHOCTb
Tanuu (nocpegnHe paccTosiHUA Mexay Kpaem pebepHon
ayrm n rpebHem GegpeHHON KOCTU) U OKPYXXHOCTbL Genep
(Ha ypoBHe GonbLUMX OTPOCTKOB OefpeHHbIX kocTen). Ha
OCHOBAHUWN aHTPONMOMETPUYECKNX AAHHbBIX BbICHATLIBANM
nhaekc maccol Tena (MMT) — cooTHoLWeHMe mMacchl Tena
(B kunorpammax (Kr)) K kBagpaTty pocTta naumeHTa (B
MeTpax (Mm)). Xapaktep pacnpeaeneHus noaKoXKHOW Xu-
pOBOW KrneTyaTku onpefensnym COOTHOLUEHNEM OKPYXHO-
cTn Tanum Kk okpyxxHoctn 6egep (OT/OB). HopmanbHas
Macca Tena cuutanacb npu 3HadeHnuax WMT-18,5-24,9
kr/m?. AO Il cT. dmkenposanock npu 3HaveHnax UMT 6o-
nee 35 kr/m’ u npu ycnosun OT/OB 6onee 0,9 y MyX4uH
n 6onee 0,85 y XXEHLUMH.

B craumoHape naumeHTbl MOMy4Yanu MaKCMMarbHO
yHUdUUMpoBaHHylo dapmMakoTepanuio (aHTuarperaHTbl
npy aTepoTpoMBOTUYECKNX MHCYMbTaX, aHTUKOarynsHTbl
npu Kapanoambonmnyecknx UHCYNbTax, a Takke rmnoTeH-
3MBHble U MeTabonuyeckne npenapaTbl, HEMPONPOTEKTO-
pbl, U T. A4.), ne4yebHyo cuskyneTypy, Maccax. llocne
BbIMWCKM N3 CTauMoHapa nauneHTbl NpUHMManv runoTeH-
3MBHble W aHTMarperaHTHble npenapaTtbl U NPoAoImKanm
peabunuTauMoHHble MeponpusaTUa B ambynaTopHbIX yC-
nosusx (neyebHas uskynbTypa, noronegnyeckne 3aHs-
™MaunT.A.).

AHanu3 KNMHNYECKOTO TEYEHUSI UHCYNBbTOB MPOBOAW-
nu no wkane NIHSS Ha 10-e cyTku npebbiBaHus B cTa-
unoHape. C uenblo M3Y4eHWUs MOCTUHCYMbTHLIX (PYHK-
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LUMOHarnbHbIX AeEeKTOB onpeaensnmn ypoBeHb (pyHKUMO-
HanbHOW HE3aBUCUMOCTU C MOMOLLBI MOANULNPOBAH-
Hov wkanbl PaHknHa (MLUP). UccnepoBaHue nokasaTte-
nen MLWP npoBogunock npu BbiNUCKe M3 CTauuoHapa u
yepe3 12 Hepenb nocrne pas3BuTUa MHcynbTa. Mo 3Have-
Husm MUWP ycnoBHO pasgensann gyHKUMOHanbHbIE CO-
CTOSIHMS  MaUMEHTOB  Ha:  «HEWMHBanMAU3VpyoLme»
(MLWUP<2) — He3HaumTenbHa yHKUMOHaNbHas HeCoCToN-
TENbHOCTb, MAUMEHT MOXET CaMOCTOATENbHO cebsi 00-
cnyxumBaTb W «MHBaNUAM3NPYHOLLME»  COCTOSIHUS
(MLWP>2) —naumeHT TpebyeT MOCTOSHHOW MOCTOPOHHEN
MOMOLLM B NOBCEAHEBHOW XXU3HU.
MoneKynspHo-reHeTU4eckuin aHanus obpasLoB KPoBU
6bin BbINonHeH B nadopaTtopun OO0 «leHTpuc NTO» T.
MonTtaBa (nuu. MuHucTepcTBa 34paBooOXpaHeHns Ykpau-
Hbol AT Ne597065). JHK Bbligensinacb M3 nenkouuToB C
NOMOLLbI0 MOHOOOMeHHON cmonbl Yenekc-100 [13]. On-
pegeneHve annenbHOro coctosiHms reHa IL-6 no OHIN -
174 G/C (rs1800795) nposBoawnnu, Kak onvcaHo B pabote
UCMaHCKNX yyeHbix [4]. MonumepasHyto LEenHylo peakumio
(MUP) ocywecTtenanu Ha amnnudukatope Tepuuk (OHK-
TexHonorus, Poccus). Ona amnnudukaumm dparmeHta
reHa IL-6, KOTOpbI coAepXUT NONMMOPMHbLI cant 174
G/C, ucnonb3oBaHbl OMUIOHYKNEOTUAHbIE NpanMepbl —
npsimon IL6174F: TGACTTCAGCTTTACTCTTTGT u 06-
patHbi IL6174R: AATAGGTTTTGAGGGCCATG. Pect-
PUKLMIO MPOJYKTOB amninduKaLmm OCyLLeCTBISANN C UC-
nonb3oBaHMeM  3sHOokyneasbl Lwel (SfaNl) (MBI
Fermentas, JlutBa). [NpogyKTbl pecTpyKuMu aHanmusmpo-

Banu C NOMOLLbIO anekTpodopesa B 2% arapo3Hom rerne
B 1XTBE. B kayectBe mapkepa MOMNEKyNnsipHOM Macchbl
Obina ucnonb3oBaHa AHK pUC19, rugponusnpoBaHHas
aHOoHykneason Mspl (MBI Fermentas, Jlutea). Buayanu-
3auuMIo NPOAYKTOB aMnnduKaLmMn 1 pecTpuKLmMm ocyLle-
CTBMSANW MyTEeM MOKpacku rens 6GpoMucTbiM aTUANEM U
doTorpachmpoBaHmemM Ha TpaHCUNIIOMUHATOPE B YMbT-
padunoneToBoM cBeTe.

Cratuctuyeckass obpaboTka NonyveHHbIX pesynbTa-
TOB MPOBOAMMAchb C UCMOMb30BaHWEM nakeTa nporpaMmm
Statistika Excel. NpoBepky CTaTUCTUYECKUX TUMNOTE3 O
paBHOCTW YacTOT annenen B rpynnax nauMeHToB pasHbiX
BECOBbIX KaTeropuii, paBHOCTb (haKTUYECKNX pacnpene-
NEHUA reHOTUNOB, a Takke HaKTUYECKOro U TeopeTuye-
ckoro (cornmacHo paBHoBecuio Xapau-BanHbepra) psgos
npoBOAUNM C MoMoLlbld KpuTepust X°. [loCTOBEpPHOCTb
pasHuLbl 4acTOT BCTPEYAEMOCTU OMpPeAEneHHbIX (PyHK-
LUMOHanbHbIX MOCNeACTBUA B 3aBUCMMOCTU OT reHoTuna
BbIYMCNANM C NMOMOLLbIO TOYHOrO kputepusa duwepa. Ko-
nnyecTBeHHble pe3ynbTaThbl (Nokasatenu wkansl NIHSS)
npeacTaBneHbl B BuAe cpeaHen apndpmetudeckon (M) n
cpegHen owmbkn cpegHen BenuymHbl (m). MNpu aHanuse
KONMUYECTBEHHbIX MPU3HAKOB OLEeHKa [OCTOBEPHOCTU
pasHuLbl MeXxay rpynnamu npoBoAunack C UCMosb30Ba-
HMem HenapameTpuyeckoro U kputepusi MaHHa-YuUtHu.
3HaveHusa p<0,05 ObINn MNPUHATBHI KakK CTaTUCTUYECKU
[OCTOBEpHbIE.

Pe3ynbTaTbl 1 nX 06CyxaeHne
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Puc. 1. Bnekmpoghopeepamma rpodykmos NP nocnedosamenbHocmu [JHK, eeHomunuposaHHasi no OHIT -174 G/C zeHa IL-6:
M — mapkep monekynsipHol maccsl [JHK pUC19, eudponu3uposaHoli aHOoHyknea3ol Mspl.; 1-9 — [JHK nayueHmos
C HenakyHapHbIMU UHCYIbmamMu U pa3HbIMU 2eHomunamu.

PecTpuKLUMOHHbIN bparmeHT pasmepom 164 nap Hyk-
neotnaoB oteevaet annento 174 C, oBa pecTPUKLMOH-

Hble dparmMeHTbl pasamepoM 112 n 52 nap HykneotTuaos
oTtBevaroT 174 G annento reHa IL-6.

Tabnuuya 1
Yacmomei anneneli -174 G/C 2eHa IL-6 y nayueHmos pa3Hbix 8ec08biX Kameaopul C HerlaKyHapHbIMU UHCYnbmamu
pynna nauneHTOB Bcero Feroun L‘IaCTOTbV' Cratuctuka
GIG GIC C/C anneneu
C HOpMarbHOW Maccon Tena 33 13 10 10 ps=0,55; pc=0,45 X°=4,57;
df=1;
cAOllcr. 37 6 14 17 Pe=0,35; pc=0,65 X’s=3,84;
p<0,05

N — KOMIUYECME0 NauUeHmos; Pe U pc — Yacmomal anneneli G u C; x° u X°st— haKmu4eckoe U opo20eoe 3HaueHust
Kkpumepusi; df — yucno cmenexeli c80b600bI; p — ypPOBEHb 3HAYUMOCMU.

Kak BugHO 13 Tabnuubl 1, NpuM HenakyHapHbIX WH-
cynbTax y nauMeHTOB C HOpMaribHOW Maccow Tena ma-
XOpHbIM annenem -174 G/C reHa IL-6 aBnsietca G an-
nenb, a y naumeHtoB ¢ AO Il cT. — C annensb. MNpu aTom
pasnuyne nmeeT CTaTUCTUYECKYI0 AOCTOBEPHOCTb. B nn-

TepaType CyLIeCTBYIOT pasHOpeyunBble AaHHble OTHOCK-
TenbHo cBA3n OHIM -174 G/C reHa IL-6 ¢ puckom passu-
TS MHCYNbTOB. B cmellaHHoOW nonynauMyM nauneHToB
CLA c uepebpo- n kapavoBackynsipHon natonornen 174
C annenb accouuvpoBarncsi ¢ ysenudeHneMm B 1,5 pasa
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BEPOSATHOCTU HaNUuusl «HEMbIX» WH(APKTOB MO3ra Ha
MPT [7]. A cpeav nauMeHToB-UTanNbAHLEB C UHCYIIbTOM B
aHamHe3e 174 G annenb Obil MaXopHbIM (4acToTa
66,5%), Toraa Kak y nuu, KOHTPOSbHOW rpynnbl YyacToTa
3TOro annens cocrasnsana Tonbko 47,3% [5]. Mo AaHHbIM
aBCTPUMCKUX Xe uccriegoBaTenen OTCYTCTBYET Kakasi
nm6o cessb mexay OHIM -174 G/C reHa IL-6 u puckom
pas3BUTUS ULLEMUNYECKNX UHCYIbTOB [6].

[ocToBepHoe yBenuueHue vactoTel annensa 174 C y
naumeHToB ¢ AO Il cT. MOXeT ObITb NPOSIBNEHNEM €ro

CENeKTUBHOCTU OTHOCUTENBHO Pa3BUTUSA WHCYNbTOB B
3TON BECOBOW KaTeropmum, a MoXeT bbiTb (4TO Gonee Be-
POSITHO) nMposiBNIeHMEeM OOLLENONynsILMOHHBLIX 3aKOHO-
MepHocTeln — annenb C accounmpyeTcs ¢ oXnpeHnem. B
4YacTHOCTK, BO hpaHLy3CKOM 1 LUBEACKOM HabnioaeHusix
174 C annenb reHa IL-6 goctoBepHO Yalle BcTpevarncs
KaK y nuy ¢ m3bbITOMHOW Maccon Tena, Tak U y nuy c
oxumpeHvem [15].

Tabnuuya 2
CoomHoweHue eeHomurnos -174 G/C 2eHa IL-6 y nayueHmos pa3sHbix 8eCO8bIX Kameaopull C HenakKyHapHbIMU UHCYTbmamu
pynnbl naumeHToB GIG GIC cic Cratuctuka
n % n % n %
C HOpMarTbHOY 11 39,4 10 30,3 10 30,3 X=8.73;
maccon Tena ' ' ! df=2;
X’s=5,99;
cAOllcrt. 6 16,2 14 37,8 17 46,0 p<0,05.

N — KONUYECMB0 NayUEHMO8; xX° U X si— GPakmu4ecKoe U Mopo2oeoe 3HayeHus Kpumepusi; df — yucro cmenereli c8o6o-

Obl, P — ypo8eHb 3Ha4Yumocmu.

Tabnvua 2 AeMOHCTpUpPYeT [AOCTOBEPHOE YBenu4e-
HuMe 4actoTbl C/C romosuroT, kak U reTepo3uroT u, CooT-
BETCTBEHHO, YMeHbLUeHne yaernbHoro Beca G/G romosu-
roT Npy HenakyHapHbIX MHCynbTax y nauueHTtos ¢ AO I
CT., MO CPABHEHUIO C NaUMeHTamMn ¢ HOpMasbHOM Maccomn
Tena. Mpu aHanuse gaHHoro oeHoMeHa Hago ydnTbIBaTh
ocobeHHocT OHIM -174 G/C reHa IL-6 npu oxupeHuun. B
YacTHOCTH, BO ppaHLy3ckon nonynsauum Hocutenu C/C
reHoTuna AoCToBEPHO Yalle umenu npusHakm AO [2], ay
npeacTtaBuTenen HemMeukoro 3THOCa FOMO3WUroTHOE COo-
ctosiHne C annens noytu B 2 pasa valle accouumnpoBa-

nace ¢ oxupeHuem [8]. o AaHHbIM LIBEACKUX YYEHbIX Y
npaktuyeckn 3gopoebix nuy, ¢ UMT Gonee , yem 25 kr/m?
reHotun C/C BcTpeyvancs 6onee yem B 2 pasa valle, a
reHotun G/C — noytn B 2 pasa valle No CpaBHEHUIO C
nvuamm, y kotopbix nokasatens UMT 6bin meHbwe 25
Kr/m? [15]. Ha ocHoBaHuM 3Tux HabnwoaeHun aBTopbI
cAaenanu nNpeanosnoXeHne, YTo reHeTUYeCKN 4eTepMUHM-
poBaHHas MHAMBMAyanbHas pasHuua B npoaykumun UJ1-6
MOXeT BbITb KakMM-TO 06pasom accoLUMpOBaHHOW C pe-
rynsiynent Maccbl XXMpPOBOW TKaHM.

Tabnuua 3

Cmpykmypa nonynsyuu nayueHmos pasHbiX 8eC08bIX Kamea20opul ¢ HenakyHapHbIMU uHcynsmamu rno OHI -174 G/C eeHa IL-6

PacnpeneneHue reHo- leHoTtun, %
[pynnbl naumeHToB P ﬂmnos GG G/C cic Cratuctuka
C HOpMarbHOW Maccoi hakTnyeckoe 39,4 30,3 30,3 X?=15,31;
Tena TeopeTnyeckoe 29,7 49,7 20,6 p<0,05. df=2;
cAOllcr. dakTnyeckoe 16,2 37,8 46,0 X'=2,78; X’s=5,99.
TeopeTnyeckoe 12,4 45,4 42,2 p>0,05.

% — Oosis 8 NnpoueHmax; )(2 u )(zst— ghakmuyeckoe u nopoeoeoe 3HavyeHusi kpumepusi; df — yucro cmeneHel ceob600dkbi; p

— YpPOBEHb 3Ha4YUMOCMU.

Tabnuua 3 nokasbiBaeT, YTO pacnpegenieHne reHo-
TvnoB B rpynne nauueHtoB ¢ AO Il cT. oTBe4aeT paBHO-
Becuto Xapau-BanHGepra v cTaTUCTUYECKN 3HAYMMO He
OTKIOHSAETCA OT Hero, Torga Kak y NauueHToB C HOp-
MarnbHOW Maccon Tena pacrnpefeneHne reHoTunoB AoC-
TOBEPHO CMeLLaeTcsi OT PaBHOBECHOIMO COCTOSIHWA K He-
AOCTaTKy reteposmroT. Bo3aMoxHO, B yKpamHCKoW nony-

NAUUN reTepo3nrotHoe coctosiHue -174 G/C reHa IL-6 y
nauMeHTOB C HOpMarbHOM MAaccon Tena sIBnsieTcd npo-
TEKTUBHBIM (DAKTOPOM OTHOCUTENbHO PasBUTUS HeMaky-
HapHbIX MHCYNbTOB. OQHAKO 3TO NpeanonoxeHne Tpedy-
€T [anbHenwero noatBepXaeHus Ha 6onee oGLWIMPHOW
rpynne nauveHToB.

Tabnuua 4

JuHamuka knuHuyeckux nokasamenet coanacHo wkanbl NIHSS npu HenakyHapHbIX UHCYbmax 8 3agucumocmu om eecogoli

kameeopuu u OHIT-174 G/C eeHa IL-6

"pynnbl nauneHToB cAO llcT. C HOpMarbHOW Maccon Tena
eHoTuN GIG G/C C/C GIG G/C C/C
CyTkY noGIE MHCYNbTA 1l-e 7,5+0,5 7,1+0,5 7,9+0,7 6,8+0,6 7,6+0,5 7,5+0,4
10-e 5,5+0,6 5,5+0,4 5,4+0,3 4,9*+0,5 3,5+0,3 3,4+0,3

* - docmoeepHas pa3Huya 8 cpasHeHUU ¢ Hocumensamu Opyaux 2eHomurnos cpedu nayueHmos ¢ HopmasbHol maccoli
merna Ha 10-e cymku nocne passumusi uHcyrisma (p<0,05).

Tabnuua 4 cBuaeTenbCTBYET, YTO Yy NaumeHToB ¢ AO
Il cT. oTcyTCTBYeT kakasi-nMbo pasHuua B KIUHUYECKUX
0COBEHHOCTAX TeYeHWs OCTPOro nepuoda WHCYNbTOB B
3aBMCKMOCTU OT reHoTMna. Y nauueHToB Xe C HopMarb-

HoW maccol Tena, npu Hanuumm OHIM 174 G/G reHa IL-6,
MMeeT MeCTO JOCTOBEpPHO Ooree TsXKenoe KIMHMYeckoe
TeueHvne 3aboneBaHus. DTOT akT cornacoBbiBaeTCs C
[aHHbIMU aBCTPUMCKOrO UCCrefoBaHNsS O TOM, YTO HOCU-
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Tenn 174 G/G reHoTvna MMET 3HAYMTENbHO Xydlwine
nokasatenu wkansl NIHSS kak BO Bpems rocnutanuaa-
UMK, Tak n Yyepes 1 Hepento nocne pasBUTUS UHCYNbTa
[6]. XoTss B vHAMICKOWM MOMYyNsAUUMM HOCUTENM reHoTuna
174 GI/G, HaobopoT, xapakTepn3oBanucb Hanu4ymem goc-
TOBEpHO Oonee nerkMx MHCYNbLTOB MpWU rocnutanusauum

n Gonee GnaronpuATHbIM TEYEHWEM OCTpOro nepvopa
3aboneBaHuns [3], U3 yero aBTOpPbI cAenanu BbiBOA, YTO
UMeHHO G/G reHoOTMN MMeeT MNPOTEeKTUBHbIE CBOWCTBA
NPy ULEMUYECKNX MHCYNbTaxX y NpeacTaBuTenen NHann-
CKOro npoucxoxageHus [3].

Tabnuuya 5

Hacmoma passumus «uH8anudusupyroujux» cocmosiHul coenacHo MLLP ripu HenakyHapHbIX UHCYbmax 8 3agucumMocmu om 8ecosol

Kkameeopuu u eeHomuros -174 G/C eeHa IL-6

Cpok HabnoaeHus Npu BbINMcKe Yyepes 12 Hefenb nocrne NHcynbTa
C HOpMarbHOW Maccon C HOpMarbHOI Maccoi
pynna nauneHToB cAO llcrt. P Tena cAO llcrt. P Tena
3HayeHus MLUP <2 >2 <2 >2 <2 >2 <2 >2
GIG 1 5 3 10 2 4 3* 10*
eHoTUN G/C 3 11 4 6 6 8 8 2
c/C 3 14 5 5 4 13 9 1

* - docmoeepHas pa3Huya 8 cpasHeHUU ¢ Hocumensamu Opyaux eeHomurnos cpedu nayueHmos ¢ HopmarbHoU maccol
mena yepe3 12 Hedenb nocrne pa3sumusi uHcynbma (p<0,05).

Tabnuua 5 nokasbiBaeT, YTO Yy NAUMEHTOB C HOpMarb-
HOWM Maccon Tena HabnitopgaeTca onpeneneHHast CTPyKTy-
pu3aumsi 4acToTbl PasBUTUS «BbIPAXKEHHbIX» (YHKLMO-
HanbHbIX NOCNeaCcTBUIA B 3aBUCUMOCTM OT reHotuna: G/G
romMo3nrotTHocTb -174 G/C reHa IL-6 poctoBepHO acco-
LMMpYyeTCst C NOBLILUEHHOW YacTOTOW pasBUTUS «UHBanu-
Onsnpylowmx»  yHKUMOHANbHBLIX COCTOSHWUI. [logobHas
3aKOHOMEPHOCTb Obina 3adukcupoBaHa M aBCTPUNCKUMUN
aBTopamu: HocuTenu 174 G/G reHoTUNa XapakTepusyoTca
[octoBepHo Gornee 4acTblM «HEYAOBMETBOPUTENbHBLIM»
BOCCTaHOBMNeHueMm (B Buae nokasarenen MLLUP=4) yepes 3
MecsiLia nocrne nHcynbTa [6]. B TO e Bpemsi y nauneHToB
nHauiickon nonynsuum HocuTenu G/G reHoTtuna, Haobo-
pOT, XapakTepusoBanuck 6onee NonHbIM BOCCTAHOBIEHN-
em dyHKUMOHanbHbLIX cnocobHocten (cornmacHo MUIP un
nHoekca baptenna) kak yepes 3, Tak 1 Yepe3 6 MecsiLeB
nocne pasBuTust MHCynbTa [3].

Bo3MOXHO, He#oCTaToOMHOCTb MPOLECCOB MOCTUH-
CYNbTHOrO BOCCTaHOBIIEHUSI Y NUL, C HOPMarbHON Mac-
COl Tena npu romMmo3urotHoM -174 G/G coCTOositHUM reHa
IL-6 peanusyoTcs yepes cTeneHb akcnpeccun UIT-6, a
BO3MOXHO 1 Yepes apyrve natodpusnonornyeckne mexa-
HU3MbI, aCCOLMMPOBaHHbIE C 3TUM reHoTunom. OTcyTCT-
BME Xe Kakmx-nubo 3aKOHOMEpPHOCTEN YacToTbl hopmMu-
pPOBaHUS «MHBaNUAM3NPYOLNX» (YHKLUMOHAMNbHbIX MO-
CrneacTBUA B 3aBMCMMOCTM OT reHoTMNa Npu HenakyHap-
HbIX MHCyNbTax y naumeHToB AO |l CT. MOXHO, BEPOSATHO,
OOBACHUTL  CNULIKOM  HE3HAYUTENbHbIMU  BMUSHUAMUA
OHIM -174 G/C reHa IL-6 Ha KnuHW4eckne ocobeHHOCTU
3aboneBaHns: NUNOTOKCUYHOCTL (Hanpumep, B 6a3anb-
HOM COCTOSIHMM XMPOBasi TKaHb npoayuupyet Gonee
TpeTn Bcero konuyectea WUJ1-6 B opraHuame [9]) vckrto-
yaeT mogynupywowee srnmaHue atoro OHIT reHa IL-6 Ha
TeyeHue MHcynbToB. To ecTb, B ycnosusx AO Il cT. npo-
BOCNanuTenbHble (akTopbl, acCOLMMPOBAaHHbIE C XMPO-
BOW TKaHbO, BEPOATHO HUBEMUPYIOT BIUSHWE reHeTude-
CKOW COCTaBNSALLEN.

BbiBOADI

1. MNpun HenakyHapHbIX MHCyNbTax y naumeHToB ¢ AO
Il cT. focToBeEpHO Yalle BcTpeyaeTcs -174 C annenb re-
Ha IL-6 (BOCTOBEPHO MOBbIWEHA YacToTa reTepo3nroT-
HbIX COCTOSIHUA W TFOMO3UroTHbIX C/C COCTOsiHWMIA), MO
CpaBHEHUIO C NauMeHTamMm ¢ HopManbHOW Maccoun Tena.

2. Y naumeHToB C HopMarnbHoW maccoh Tena G/G ro-
MO3UrOTHOCTb -174 G/C reHa IL-6 gocToBEpPHO accounn-
pyetcsa ¢ 6onee TAHXKeNbIM KMMHUYECKUM T€YEHMEM OCT-
poro nepuoaa 3aboneBaHusi, a Takke C NOBbILIEHHON Be-
POSITHOCTBIO Pa3BUTUSA «MHBANMAN3UPYIOLLMX» (DYHKLMO-
HanbHbIX cocTosHun (MLWP>2) yepes 12 Hepenb nocne
HenakyHapHbIX MHCYIbTOB.

3. Mpwu AO Il cT. He HabnogaeTca Kaknx-nmbo 3ako-
HOMEPHOCTEN KITMHUYECKOro TEYEHUss OCTPOro nepvopa
HenakyHapHbIX WHCYNbTOB UM (DOPMMPOBAHMUS MO34HUX
CUHBaNVUAM3NPYIOLWMNX» YHKUMOHAMNbHBIX MOCNeACcTBUA
B 3aBucumocTtn ot OHI -174 G/C reHa IL-6.
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OUTCOMES”

Delva M. Yu.
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We studied the single nucleotid polymorphisms (SNP) distribution of -174 G/C interleukin-6 gene (IL-6) and determined
fts associations with functional outcomes after non-lacunar stroke in 33 patients with normal body weight and in 37 pa-
tients with abdominal obesity (AO) Il class. The study has involved patients of similar age (56 to 65 years), with the
similar clinical disease se vel'gz?/ on admission (5-10 points according to NIHS scale), with relatively similar cerebral lesion
volumes (from 10 to 20 cnr’), without diabetes mellitus and severe co-morbidity. Abdominally obese patients 1l class
with non-lacunar strokes have significantly more common 174 C allele of the IL-6 gene compared with patients with
normal body weight (65% versus 45%, p<0,05). In patients with normal body weight G/G genotype of -174 G/C gene
IL-6 was significantly associated with more severe acute stroke an increased rate of late "disabling” functional states
(values of modified Rankin scale more then 2 points) in 12 weeks after stroke. AO 11 class hasn't any patterns of clinical
and functional outcomes distribution depending on SNP -174 G/C gene IL-6.

Key words: ischemic non-lacunar stroke, abdominal obesity, interleukin-6, gene, -174 G/C single nucleotide polymor-
phism.

This study is a fragment of the planned research activity of neurological department with neurosurgery and medical genetics
"Ukrainian Medical Stomatological Academy" "Optimization and pathogenetic substantiation of diagnostic and treatment methods of
neurovascular and neurodegenerative diseases with regard to clinical and hemodynamic, hormonal, metabolic, genetic and immuno-
inflammatory factors" (state registration number 0111U006303).

Introduction progression of secondary post-ischemic cerebral injury
and is an independent predictor of acute stroke severity
as well as early neurological complications and long-term
functional outcome [10].

The degree of IL-6 blood elevation at acute stroke is
closely correlated with the cerebral lesion volumes [10].
However, we had defined (the article in press), that under
conditions of similar cerebral lesions volumes, abdomi-
nally obese patients (I-1l obesity class) have significantly
increased IL-6 blood levels at 1% as well as at 10" day
after stroke onset compared with normal weight patients.

But the source of a significant IL-6 serum in abdomi-
nally obese patients under conditions of acute ischemic
stroke still remains unknown.

Leptin deficient obese mice, compared with wild-type
ones, have significantly elevated serum IL-6 after ex-
perimental ischemic stroke. Because brain tissue level of
IL-6 was decreased in post-ischemic obese mice com-
pared with wild-type animals, authors suggested that in

In recent years in scientific literature has emerged a
lot of scientific reports which prove independent and sig-
nificant influences of obesity on acute ischemic strokes
and functional outcome. In particular, in previous works
we demonstrated that obese patients (especially with ab-
dominal obesity) had a more severe strokes, more fre-
guent development of various post-stroke complications
and, consequently, longer hospital stay and worse func-
tional outcome [1].

Among the key factors that may determine the clinical
severity of stroke, great importance has the intensity of
local and systemic post-ischemic inflammatory response.
Proinflammatory cytokine - interleukin-6 (IL-6) is one of
the key regulators of post-ischemic inflammatory re-
sponse intensity through the influence on the synthesis
and secretion of acute-phase proteins, chemokines, ad-
hesion molecules, etc. High serum IL-6 level in the first
days after ischemic stroke onset is associated with the

“ " To cite this English version: Delva M. Yu.. Single nucleotide polymorphism of -174g/c interleukin-6 gene in patients of different
weight categories with non-lacunar strokes and its associations with clinical and functional stroke outcomes / / Problemy ekologii ta
meadytsyny. - 2013. - Vol 17, N 3-4. - P. 8 -12.
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acute stroke just adipose tissue is a major source of se-
rum IL-6 [11].

In recent years, a number of investigations had
shown that the degree of increase in IL-6 concentration in
patients with ischemic stroke is largely determined by
genetic factors. Expression of IL-6 is mainly regulated at
the transcriptional level, gene promoter of IL-6 comprises
several single nucleotide polymorphisms (SNP), which
significantly affects the gene transcription. SNP in the
promoter region of IL-6 gene as substitution of cytosine
to guanine at position 174 (-174 G/C) is associated with
changes in IL-6 blood concentration. There are conflicting
scientific data about these associations with ischemic
stroke, as well as about associations between genotype -
174 G/C and clinical and functional features of ischemic
stroke [3, 12]. Inconsistency of above mentioned results
may reflect the regulatory processes’ complexity in post-
stroke inflammatory response, diversity of IL-6 physiol-
ogy, may be a consequence of heterogeneity of the stud-
ied patients groups, as well as ischemic strokes, etc.
Perhaps, the -174 G/C SNP of the IL-6 gene is one of the
factors that could determine more severe non-lacunar
strokes and more intensive post-ischemic inflammatory
response in abdominally obese patients.

Purpose of the study was to indentify the distribution
of -174 G/C SNP of the IL-6 gene and to determine asso-
ciations between this SNP and clinical features, as well
as functional outcomes of non-lacunar strokes in patients
of different weight categories.

Materials and methods

In the study we have recruited 70 subjects of both gen-
ders (33 patients with normal body weight and 37 patients
with class 2 abdominal obesity) with acute ischemic non-
lacunar (atherothrombotic and cardioembolic subtypes)
hemispheric strokes. All patients were admitted to Poltava
city hospital not later than 24 hours after stroke onset.

Non-lacunar stroke subtype was verified by neuro-
visualization.

Peculiarities of acute ischemic stroke and post-stroke
functional outcome are determined by numerous factors,
among which the most important are the patient's age,
stroke severity at admission (according to National Insti-
tutes of Health Stroke Scale (NIHSS)), the size of the
cerebral lesion, previous strokes, and co-morbidities [14].
Therefore, to unify above mentioned conditions we had
selected patients with relatively similar age (from 56 to 65
years), similar disease’s severity at admission (from 5 to
10 points according to NIHSS), similar cerebral lesion
size (from 10 to 20 cm®). Patients didn’t have diabetes
mellitus and severe co-morbidities that could influence of
neurological and functional recovery (oncological dis-
eases, convulsive syndrome, hematological diseases,
cardiac, liver, kidney and respiratory insufficiencies, pro-
gressive angina pectoris, acute myocardial infarction,
vascular dementia, alcoholism, etc). Moreover, patients
didn't have acute neurological episodes (according to
medical records) and didn't have neuroimaging signs of
previously unrecognized non-lacunar strokes.

Cerebral lesion volume was estimated by calculating
the approximate volume of an ellipsoid on computed to-
mography brain scans or T-2 weighted magnetic reso-
nance imaging brain scans.

Patient's body weight was determined with mechani-
cal weights during hospitalization. In severe cases, body
weight was measured after patient improvement, or ac-
cording to patient’s relatives. Body mass index (BMI) was
calculated as weight in kilograms divided by the square
of height in meters. Body weight categories were formed
on the basis of BMI: normal body weight - BMI 20.0-24.9
kg/m?, obesity class Il — BMI >35.0 kg/m?. Waist-to-hip
ratio (WHR) was calculated as a measure of abdominal
obesity. Waist circumference was measured with a soft
tape midway between the lowest rib and the iliac crest.
Hip circumference was measured over the widest part of
the gluteal region. According to World Health Organiza-
tion criteria, WHR >0.9 in men and >0.85 in women were
denoted abdominal obesity.

In hospital stroke patients received uniform therapy
(antiplatelet drugs for atherothrombotic stroke, anticoagu-
lant drugs for cardioembolic stroke, hypotensive, meta-
bolic, nootropic drugs, etc), physiotherapy, and massage.
After hospital discharge patients took antihypertensive,
antiplatelet drugs and continued outpatient rehabilitation
services (physiotherapy, speech therapyy, etc.).

The cpicture of stroke linical has been analyzed by
NIHSS score at the 10" day of hospital stay. Post-stroke
functional outcomes were evaluated by modified Rankin
scale (MRS). We had dichotomized functional outcome:
favorable — mRS <2 (patient able to look after own affairs
without assistance) versus unfavorable — mRS>2 (patient
requires assistance in daily life.

Molecular genetic analysis was performed in a labora-
tory «Gentrees LTD» (Poltava). DNA was extracted from
white blood cells using ion exchange resin Chelex-100
[13]. Determination of allelic status of-174 G/C SNP of
the IL-6 gene (rs1800795) was performed as it had been
described by Spanish scientists [4]. Polymerase chain
reaction (PCR) was performed in the thermocycler Tertsik
(DNA-Technology, Russia).

To amplify the fragment of IL-6 gene, which
contains the polymorphic site 174 G/C, oligonucleotide
have been used primers — direct IL6174F:
TGACTTCAGCTTTACTCTTTGT and reverse IL6174R:
AATAGGTTTTGAGGGCCATG. Restriction of the ampli-
fication products was performed using endoculease Lwel
(SfaNIl) (MBI Fermentas, Lithuania). Restriction materials
were analyzed by electrophoresis in 2% agarose gel in
1XTBE. As molecular weight marker it had been used
DNA pUC19, which was hydrolysed by endonuclease
Mspl (MBI Fermentas, Lithuania). Visualization of amplifi-
cation and restriction products was performed by gel dye-
ing with ethidium bromide and photographing in ultravio-
let light transilluminator.

Statistical processing of the results was performed by
means of software package Statistika Excel. Distributions
of allele frequencies in different weight body groups,
equality of the actual distribution of genotypes, as well as
the actual and theoretical ones (according to Hardy-
Weinberg equilibrium) were analyzed using the criterion
xz. Comparison of functional outcomes rates depending
on the genotype was calculated using Fisher's exact test.
Quantitative data (NIHSS score) is shown as mean (M),
standard error of mean (m). Data from patients were ana-
lyzed using the Mann-Whitney U test for the comparison
of continuous variables. P-value less 0.05 was taken to
indicate statistical significance.
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Results and discussion
M 1 2 3 4 5 6 ) 7 8 9

G/G C/IG CiC C/G ciC GIG C/IG c/C C/G
Fig. 1. Electrophoretogram of PCR products genotyped by SNP -174 G/C IL-6 gene: M - molecular weight marker DNA pUC19,
hydrolyzed by endonuclease Mspl.; 1-9 - DNA of patients with non-lacunar stroke and different genotypes.
Restriction fragment of 164 nucleotides pairs matches
174 C allele, the two restriction fragments of 112 and 52
nucleotides pairs matches 174 G allele of the IL-6 gene.

Table 1
Allele frequencies of SNP -174 G/C of the IL-6 gene in patients of different weight categories with non-lacunar stroke
. Genotype . .
Patients group Totally Gic GIC cic Allele frequencies Statistics
normal body weight 33 13 10 10 ps=0,55; pc=0,45 X°=4,57,
df=1;
abdominal obesity 2 class 37 6 14 17 ps=0,35; pc=0,65 X’s=3,84;
p<0,05

n — the number of patients; ps u pc —frequencies of G-allele and C-allele; )(2 ux251— actual and threshold criterion value;
df — the number of steps of freedom; p — significance level.

The table 1 shows, in normal weight patients with frequency of this allele was only 47.3% [5]. According to
non-lacunar stroke G-allele is major allele, but in ab- Austrian researchers, there are no links between-174
dominally obese patients major allele is C-allele; and this G/C SNP of the IL-6 gene and risk of ischemic stroke [6].
difference has statistical significance. In literature there The significant increase of allele 174 C frequency in a
are contradictory data about relations between -174 G/C abdominally obese patients may be a manifestation of its
SNP of the IL-6 gene and risk of stroke. In mixed popula- selectivity towards stroke risk, and maybe (that is more
tion of US patients with cardiovascular and cerebrovas- likely) a manifestation of the general population patterns
cular pathology, presence of the —174C allele was asso- — C-allele is associated with obesity. In particular, in
ciated with risk of «silent» MRI infarcts (odds ratio 1.5) French and Swedish populations 174 C allele of IL-6
[7]. Among Italian patients with stroke history, 174 G al- gene was significantly more common in overweight and
lele was major (66.5%), whereas in the control group the obese people [15].

Table 2
Ratio of -174 G/C IL-6 genotypes in patients of different weight categories with non-lacunar stroke
Patients group GIG GI/IC C/C
Statistics
n % n % n %
normal body weight 11 39,4 10 30,3 10 30,3 X°=8,73;
df=2;
abdominal obesity 2 class 6 16,2 14 37,8 17 46,0 X’s=5,99;
p<0,05.

n — the number of patients; )(2 uxzst— actual and threshold criterion value; df — the number of steps of freedom; p — sig-
nificance level.

Table 2 shows the significant increase of C/C homo- tions [2, 8]. According to Swedish scientists, there were
zygotes and heterozygotes frequency and, thus reducing significant odds ratios for the association of CC (2.13)
the proportion of G/G homozygote among abdominally and GC (1.76) genotypes with overweight (BMI>25
obese patients with non-lacunar strokes in comparison kg/mz) in healthy humans [15]. Genetically determined
with normal weight patients. In the analysis of this phe- individual differences in production of IL-6 may be rele-
nomenon it is necessary to take into account the peculi- vant for the regulation of body fat mass. Based on these
arities -174 G/C SNP of the IL-6 gene in obese humans. observations, the authors concluded that genetically de-
In particular, C/C genotype had significantly associations termined individual differences in production of IL-6 may
with abdominal obesity in French and German popula- be relevant for the regulation of body fat mass.
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Table 3

Structure of the population of patients with different weight and non-lacunar strokes according to -174 G/C SNP of the IL-6 gene

: The distribution of Genotype, % .
Patients group genotypes e G/Cyp cic Statistics
normal body weight actual 394 30,3 30,3 X°=15,31;
theoretical 29,7 49,7 20,6 p<0,05. df=2;
abdominal obesity 2 actual 16,2 37,8 46,0 X°=2,78; X%s:=5,99.
class theoretical 12,4 45,4 42,2 p>0,05.

% — percentages; )(2 u )(zst— ghakmuyeckoe u nopo2ogoe 3HavyeHusi kpumepusi; df — yucrio cmeneHel ceo0600s1; p — ypo-

8EeHb 3Ha4YumMocmu.

Table 3 shows that the distribution of genotypes in
abdominally obese patients corresponds to the Hardy-
Weinberg equilibrium and doesn’t significantly deviate
from it. Whereas in normal body weight patients distribu-
tion of genotypes is significantly deviates from this equi-
librium to a lack of heterozygotes. Perhaps, in the Ukrain-

ian population the heterozygous state of -174 G/C IL-6
genes in normal body weight patients is a protective fac-
tor regarding the non-lacunar strokes. However, this as-
sumption needs to be further confirmed in a more exten-
sive group of patients.

Table 4

Dynamics of the NIHSS score at acute non-lacunar strokes in patients with different weight and -174 G/C SNP of the IL-6 gene

Patients group Abdominal obesity 2 class Normal body weight
Genotype G/G G/C C/C G/G G/C CIC
Day after stroke 1% 7,5+0,5 7,1+0,5 7,9+0,7 6,8+0,6 7,6+0,5 7,5+0,4
10" 5,5+0,6 5,5+0,4 5,4+0,3 4,9*+0,5 3,5+0,3 3,4+0,3

* - significant difference in comparison with other genotypes carriers among normal body weight patients at 10" post-

stroke day (p <0,05).

Table 4 shows that in patients with abdominal obesity
2 class there is no difference in the clinical features of
acute stroke, depending on the genotype. In normal body
weight patients with -174 G/C SNP of the IL-6 gene there
is a more severe clinical course of the disease. This fact
is consistent with results of the Austrian study that 174
G/G genotype carriers have a significantly worse NIHSS

score on admission and at 1** week after stroke onset [6].
Although in the Indian population genotype 174 G/G, on
the contrary, had been characterized by a significantly
milder strokes at admission and more favorable course of
the acute stroke [3], and authors had concluded that G/G
genotype has protective effects against ischemic stroke

(3]

Table 5
The rate of "disabling" states according to mRS after non-lacunar strokes depending on the weight categories and genotype of -174 G/C
IL-6 gene
The observation period at hospital discharge 12 weeks after stroke
: abdominal obesity 2 : abdominal obesity 2 ;
Patients group class normal body weight class normal body weight
mRS <2 >2 <2 >2 <2 >2 <2 >2
GIG 1 5 3 10 2 4 3* 10*
Genotype GIC 3 11 4 6 6 8 8 2
C/C 3 14 5 5 4 13 9 1

* - significant difference in comparison with other genotypes carriers in normal body weight patients at 12 weeks after

stroke (p <0,05).

Table 5 shows that in normal body weight patients
there is a certain structuring of functional consequences
depending on the genotype: G/G homozygous state of -
174 GIC IL-6 gene was significantly associated with an
increased incidence of "disabling” functional outcomes. A
similar pattern was recorded by Austrian authors, carriers
of 174 G/G genotype had significantly more often "poor"
functional outcome (as mRS = 4) at 3 months after stroke
[6]. At the same time, in the Indian population, carriers of
G/G genotype, by contrast, had «complete» recovery of
functional ability (according mRS and index Barthel) at 3
and 6 months after stroke [3].

Perhaps the lack of post-stroke functional recovery in
normal-weight and -174 G/G homozygous patients are
realized through the levels of IL-6 expression, and, pos-
sibly through other pathophysiological mechanisms which
are associated with this genotype. The absence of any
regularity between functional outcomes rate and geno-
type in abdominally obese patients may be explained, at
least partially, by too little effects of -174 G/C SNP of the
IL-6 gene on the clinical stroke features: lipotoxicity (for

11

example, at the basal state, adipose tissue produces
more than a third of the whole IL-6 amount in the body
[9]) eliminates the modulating clinical effect of this SNP.
Under conditions of abdominal obesity, proinflammatory
factors associated with adipose tissue probably negate
the effect of the genetic component.

Conclusions

1. Abdominally obese patients 2 class with non-
lacunar strokes have significantly more common 174 C
allele of the IL-6 gene (increase of heterozygous and
homozygous states) compared with patients with normal
body weight.

2. In patients with normal body weight G/G genotype
of -174 G/C IL-6 gene was significantly associated with
more severe acute stroke, and an increased rate of late
"disabling" functional states (values of mRS more 2
points) in 12 weeks after non-lacunar stroke.

3. Abdominally obese patients 2 class do not have
any patterns of clinical and functional outcomes distribu-
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tion after non-lacunar stroke depending on -174 G/C SNP
of the IL-6 gene.
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CYAWNHHA NATOJIOrIS Y JIIKBIAATOPIB HACNIAKIB ABAPII
HA YAEC: ®OPMYBAHHA, MAHI®ECTALIA, MPOrPECYBAHHS.
ornAaa NITEPATYPU I BJIACHUX AOCNIMKEHD™

XaaH B.M., LLItomness B.fO.
Buwimin gepxxaBHUin HaBYanbHUIM 3aknag YkpaiHu "YkpaiHcbka MeanyHa ctomartororidyHa akagemia”, m.llontasa

Cocyaucrasl narosors rpoao/IKAET 3aHNMAaTL BELYILEE MECTO B CTPYKTYpE 3300/1€BAEMOCTH JINKBULATOPOB 1OC/IELCT-
Bt aBapmm Ha YAIC u B OTAA/IEHHOM NEPHOAE 10C/I€ KaTacTPO@bl. ITO ONpeqeseT HEOOX0AUMOCTb U3YYEHUS OCHOB-
HBIX [1ATOrEHETUHECKUX MEXGHUIMOB 3a00/IEBAHUM, BOIHUKLUMX 1104 BO3IAEHICTBUEM KOMIT/IEKCE OBPEXASIOLUMX PaKTO-
POB. B CTatbe NoKazaHo, YTo y JIMKBUAATOPOB OCIEACTBMA aBapmm Ha YASC Hab/IoAAIOTCS UBMEHEHNS TOKa3aTenes
TUIIOGPU3aPHO-THPEONAHO-HALMOYEYHNKOBLIX FTOPMOHOB, CABUIN B CHUCTEME JIUITONEDOKCUAALIMHU W GHTUOKCUAAHTHON 3a-
WATBl, BEreTaTuBHON U UMYHHOU  perynsaumy. 3Tv  @aKTopbl  ONPEeqENsioT — aKTUBHOCTE — KOMITEHCATOPHO-
TIPUCTIOCOBUTESTbHBIX TTPOLIECCOB OPraHn3Ma. ABTOPaMu yCTaHOBJIEHO, YTO Y JIMKBHUAATODOB MTOCTIEACTBINA aBapmumn Ha YA-
3C anantauymoHHble QPyHKLMN MITOPHU3aPHO-THPEOMULHO-HALAMTOYEYHNKOBOY CUCTEMbI YracaroT C POCTOM TSXKECTH 1aTosio-
v Ot QyHKUMOHaIbHOV (L3 1-4 crenern) Jo opraHnyeckor (MBC, 3 2-v crenenn), a ripu coqvetaHm U6C u 3 - B
3HAYNTESIBHON CTENEHN UCTOLYAIOTCS. B cucTeMe CBOBOAHO-PAANKATIEHONO OKUC/IEHNS JIMITUAOB Y 3TUX GOJIbHBIX YCH/TH-
BaKOTCS ITPOLIECCHI JIUITONEPOKCUAALMH, @ TAKIKE UMEET MECTO KOMITEHCATOPHOE HAIPSIIKEHNE CUCTEMbI AHTUOKCHAAHTHON
3alYUTbI, AKTUBHOCTE KOTOPOU IPpH COYETAHHOU NaTosIorm 3aMETHO CHUXAETCS. [IPOC/IeXNBAETCS 3aBUCUMOCTD KITNHM-
YECKUX IPOSB/IEHMY 3a00/1€BaHIH, OPMOHA/TbHO-METAO0/TNYECKUX UIMEHEHMH, COCTOSHUS LIEHTPATbHON U repugepm-
YECKOU reMOognHaMuK OT HaIPaBiIEHHOCTH BErETATUBHON DErY/ISLMA 1 NTATOrEHETUYECKUX MEXGHU3MOB €€ HapYLLIEHMU.
C pOCTOM TSXXECTH COCYAMUCTOM M COMYTCTBYIOLYEN CErMEHTAPHOU M HAACErMEHTAPHON BEreTaTMBHOU MaTosionm y JInK-
BUAATOPOB MOC/IEACTBIN aBapmm Ha YASC Hab/I0[aEeTCs ageHne MOLHOCTU BErETATUBHOM PEry/Isymi CUCTEMbI KPOBO-
06paLLeHns co CABHUroM 6asaHca B CTOPOHY apacuMiiaTtmyecKoro 38eHa 1 pa3oanaHcupoBaHNEM BEreTaTHBHON obecrie-
YEHHOCTU [AEATEIbHOCTH. TakuM 06pa3oM, GOPMUPOBAHNE, MAHUPECTALMS U TPOrPECCUPOBAHNE CEPAEYHO-COCYANCTbIX
3a60/1€BaHMI 1104 BO3L4EHCTBUEM KOMIT/IEKCA MOBPEXABIOMX PAKTOPOB UMEIOT B CBOEY OCHOBE 1aTO/IOMMYECKUE H3ME-
HEHMSI, OOYC/IOB/IEHHBIE CHIKEHNEM GKTUBHOCTY KOMITEHCATOPHO-ITPUCITOCOOUTE/IbHBLIX MPOLIECCOB OpraHn3Ma, M CoOT-
BETCTBEHHO TPEBYIOT KOPPEKLIMA.

KntoueBble cnoBa: ropMOHbI, NEPEKNCHOE OKUCNEHME NUNMAOB, aHTUOKCUAAHTHAas cMcTeMa, BeretaTMBHas HepBHasi CUC-
Tema, NUKBuaaTopbl NocneacTeun asapmm Ha YASC.

[OuHamika 3axBOpHOBAHOCTI MiKBigaTopiB Hacnigkis (8032 30BHILUHLOrO PiIBHOMIPHOrO ramMma-onpOMiHIOBaHHS
OfHIel 3 HaAMBINbLIMX TEXHOrEHHUX KaTacTpod y CBITi - nauieHTiB cknagana, 3a AaHMMKU pamrBilCbKKoMaris, Big 5
aBapii Ha YAEC — xapakTtepuayBanacb NocTyrnoBuM 3po- 0o 50 Gep - B cepegHbomy 18,5, BigomocTi 6ynn 85%
CTaHHAM, noynHatoun 3 1989-1990 pp. Ha nepwomy eta- 06CTEeXEHMX), Ha OpraHiaMm NIAVHU Aisnu XiMiyHo arpe-
ni gpopmyBanucb YHKUiOHaNbHi CMHAPOMMU @ BereTo- CVBHi pPEYoBMHU, SKi BUKOPWUCTOBYBaNuUCs ANs nunonpu-
CYAVHHOI ANCTOHIi, aCTEHIYHUIN , aCTEHO-HEBPOTUYHWUIA Ta AYWeHHS | AeakTuBauii NOBEPXOHb, @ TaKOX XPOHIYHWUIA
iH. B nopganbwomy usa natonoria peanidysanacb B opra- CTpec, Lo MaB NPOfoHroBaHui xapakrep (TuM Ginblue B
HiYHY: rinepToHiYHy xBopoby (MX), AMCLUKYNATOPHY €H- ymoBax 00’€KTMBHOI CuTyauii, KoTpa NOCTINHO 3MiHIOBa-
uedanonarito (AE), iwemivyHy xBopoby cepus(IXC). bi- nacb) i BNAUB SIKOrO 34aTHWIA MopyLlyBaTV MOTUBALNHY
NbLUICTb aBTOPIB MOB'A3YIOTh LieW Npouec 3 Aieto KoMmne- cchepy ocobuctocTi [6]. Hacnigkom gii gaHoro komnnekcy
KCy MOLLKOXYH4YM (haKTopiB, AKi BUMMMBANM Ha OpraHiam MOLLKOAXKYHUMX hakTopiB Moxe OyTu nopylieHHs 3ara-
nogvHn B yMmoBax niksigauii Hacnigkis asapii B YopHo- NbHUX aganTauinHUX peakLuin, WO 3HWKYE npouecu npu-
6uni. Cnig Big3Ha4MTH, WO XBOpOoOU cucTteMm KpoBoobiry CTOCYBaHHS O HECMPUSITIIMBUX BNIUBIB, a B pAgi Bunaa-
NpOoAOBXYyIOTb 3aiMaTtn MpoBigHe Micue B CTPYKTYpi 3a- KiB NpMBOANTL OO PO3BMTKY NaTororiyHmx posnagis [2]. B
XBOPIOBAHOCTI nikBigaTopis i y BigganeHomy Big 4acy OCHOBi 3pMBY KOMMNEHCATOPHO-NPUCTOCYBArbHMUX MpoLe-
kaTactpodu nepiogi [4,7,10,12]. BedymoBHO BaxnvMeum € ciB nexaTtb BigMNOBigHI 3MiHW rinodidapHO-TUPOILHO-
BMNNMB 3aranbHOBIAOMUX YWMHHWUKIB PO3BUTKY CYAWHHOI HaHUPKO3ano3HOi CUCTEMM, MPOLIECIB NEPEKNCHOIO OKU-
narororii y AaHii nonynadii [10,16,19]. OgHak, He MOXHa cneHHs ninigis (MOJ), cMcTeMU aHTUOKCMAAHTHOIO 3aXu-
BUKITHOUUTL | Ail0 0OMEXeHUX aganTauinHMX MOXITMBOC- cty (CAOS3), imyHHoOro ctaTtycy, remoctasy [11,15,18].
Ten, gucperynsuii 6araTbox MexaHi3miB, 34aTHUX NpuBe- AxtyanbHoto ans JIHA Ha YAEC € npobnema BereTa-
CTW He Tinbky A0 WBMAKOro oopmMyBaHHS, a N nNporpecy- TUBHUX AUCHYHKLIN 5K OQHOrO i3 MPOBIOHUX MeXaHi3MiB
BaHHS 3aXBOPIOBaHb. aucapantauii [3,13,17]. CermeHTapHi i HagcermeHTapHi

Mu npoBoaunu oOGCTEXEHHsI NikBiAaTOpIB Hacniakis BereTaTvBHi LEHTPW 34INCHIOITb BNNMB Ha PyHKUiOHa-
aBapii (JIHA) Ha YAEC, Oinbuwictb 3 siknx npautoBana NbHUIA cTaH BaraTbOX CUCTEM i OpraHiB MOAMHU, BaXIMU-
Tam y 1986-1987 p.p., KOnM KpiM MPOMEHEBOr0 YMHHMKA BOKO € iX ponb B perynsuii kposoobiry. KniHivHi cnocrte-

* HumysanHs npu amecmauii kadpie: XgaH B.M., LLitomnens B.FO. CyguHHa natosioris y JIKBIAGTOPIB HACTKIB aBapii Ha YAEC:
@opmyBaHHS, MaHigecTalis, nporpecyBarHs. Or/sg ITeEpaTypu i BaCHUX 4OCTgxkeHb. — 2013. — T. 17, Ne 3-4. — C. 13 -16.
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PEeXEeHHS MEepeKkoHNMBO CBiAYaTb Ha TiCHUA B3aeMmo-
3B'A30K HEpPBOBOI CMCTEMM, HecneuudiyHOI PEe3NCTEHT-
HOCTi Ta iMyHoreHesy. [Moka3aHO BMHUKHEHHS CyMpecin
IMYHHMX peakuin y nogmHu npu ctpecax [9,18]. Mpose-
OeHi JOCNiMKEHHA Ha iIMyHOCUMMMATEKTOMOBaHUX TBapu-
Hax Mnokasanu, CMMMNATUYHWIA BigAin BereTaTMBHOI Hep-
BoBoi cuctemn (BHC) siBnsieTbCsi edpepeHTHOI0 NaHKoo
perynauii iMyHHUX peakuin. MNpurHiyeHHs agpeHepriyHnx
MEXaHi3MiB CyNnpOBOSKYETbLCA MOAABMEHHAM cneumdiy-
HOi peakuii Ha aHTureH. CuMmnaTtuyHa HepBOBa cucTema
CTUMYIOE PYHKUIT NiMAOIAHOT TKAHWHKW, a KaTexonamiHu
€ Mefiatopamu, WO aKTMBYIOTb JIENKOUUTW i dharountu.
Peryniotounin BnnMB KaTexonamiHiB Ha iMyHHI  peakuii
peani3ytoTbCcs Yepe3 agpeHopeuentopwu [9,29].

KniHiyHi CMOCTEPEXEHHS nigTBEPIXYOTb He-
BiA'€MHICTb AncadyHKLUii BHC i ropmoHaneHoro romeocrta-
3y [23,24]. MNMokasaHo, WO nporpecyBaHHA CYAMHHOI na-
Tonorii y JIHA Ha YAEC Big dyHkuioHansHoi (OE 1-ro
CT.) o opraHiyHoi (IXC- ctabinbHa cTeHokapais Hanpyru
-1l ®K, OE 2-ro cT.) cynpoBOAXyBanocs 3MiHaMu rino-
isapHO-TMPEOiAHO-HAAHMPHUKOBOI CUCTEMU, MPUYOMY i
apjanTauiviHi yHKUiT HeyxunbHO 3racanu , a Npu noegHa-
Hin natonorii (IXC ta OE 2-ro cT.)- 3Ha4yHol Mipol Bu-
CHaxyBanucb [22]. Tak, HaMBUWUIA piBEHb KOPTU3ONY
crnoctepiracs  npu  OE  1l-ro cT.(943,56+34,48
HMonb/n),Toai K y xBopux Ha IXC, OE 2-ro cT. BiH OyB
BiporigHO 3HWkeHun (548,37+27,61 Ta 461,47+21,34
HMOnNb/N BignoBiaHo, p1<0,01, p2<0,01). OTxe, TpuBane
Hanpy>XeHHs1 KOMMEHCaTOPHO-MPUCTOCYBanbHNX MpoLe-
CiB 3 4YacoM MOXe MpUBECTU OO0 BUCHAKEHHS OCHOBHMUX
MexaHiamiB aganTauji. Y rpyni xsopux 3 noegHaHHsaM IXC
Ta [E 2-ro cT., nepebir sikoro Bia3Ha4yaecs Ginbll Bupa-
XKEHOK  KiHiKO-6ioXiMiYHO-(DYHKLIOHANbHOW  TSIKKICTHO,
piBeHb KopTusony oyB BiporigHo 3HXEHWIN
(287,38+16,56 HMONb/N) MOPIBHAHO He TiNbKW 3 NOKas-
Hukamm xBopux Ha [E 1-ro cT.(p1<0,01), a Takox 3 noka-
3HMKamMn xBopux Ha IXC (p2<0,01) ta OE 2-ro crT.
(p3<0,01). MapanensHO BigMiYEHO 3MiHW BereTaTUBHOro
pearyBaHHsi opraHiamy XBopux. AHani3 NOTYXXHOCTi cnek-
TPy HenporymopansHoi perynsadii cepuesoro putmy [5] y
pocnigpxkennx JIHA Ha YAEC BMSABMB MOrO 3HWXKEHHS 3
pocTom TspkKocTi natornorii (npu AE 1-ro cT. - 2367+1706
mc® , npu IXC - 1737+1241 mc?, [IE 2-ro cT.- 1737+1241
mc?, IXC B noegHanHi 3 [IE 2-ro cT.- 531+314 MCZ) 3i 3cy-
BOM OanaHcy perynsuii B ik napacMMnaTnyHOl NaHKu.

MopibHO [0 nokasHUKIB KOPTWU30My Y rpynax XBOpUX
6yna avHamika piBHs TpurnoaTupoHiHy ( npu OE 1-ro cr.
2,4+ 0,16 Hmonb/n , npn IXC -2,13+0,07, npu OE 2-ro cT.-
1,69+0,17, npu IXC +0E 2-ro cT.- 1,41Hmonb/n - p1<0,01,
p2<0,01, p3<0,05). PiBeHb TMPEOTPOMHOr0 FOPMOHY 3Mi-
HIOBaBCH CTaTUCTUYHO HEBIPOriaHO.

MigBuLEeHHS rinodizapHO-TMPeOoigHO-HAgHMPKOBOI Ta
CMMMNaTo-aApeHanoBOi aKTMBHOCTI — HaWBaXNMBILLMX
KOMMOHEHTIB afganTauiiHoi CUCTEMW OpraHiamy nOAMHU
Bigirpae BaxnuBYy 3axuUCHy pornb. Ane TpuBane Hanpy-
KEHHA UMX  MexaHi3MiB 3 4acOM MOXe CTaTu MOLUKO-
DKyouMM  akTopoMm, 34aTHMM MOPYLUMTU KpoBOMoOCTa-
YaHHA CUCTEeMM i OpraHiB, 3HU3UTU IMYHITET i CNpUATK
TpaHcdhopMauii PYHKLIOHaNbHUX CYAMHHUX MOPYLUEHb Y
TsKKi chopmu cyguHHoi natonorii — IXC, AE, I'X. He Bu-
KNOYEHO, WO AaHi 3axBOPKOBaHHA, copmoBaHi Ha Thi
MPOJIOHrOBAHOIO CTPecy, BMNMBaOTb Ha AENpecilo KoM-
NneHcaTopHO — NPUCTOCYBaribHMX NPOLECIB, Ha LLIO BKa3ye
3HWXKEHHHS B HALLOMY JOCMiAXeHi NoKasHWKIB KOPTM30ny,
TPUNOATUPOHIHY Yy xBopux Ha IXC, AE 2-ro cT. Ta 3 ix
noegHaHHAM.
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Cnig BnsHaumTtu , wo y xsopux Ha IXC i OE , ski He
6panu yuacrti y niksigauii asapii Ha YAEC, anHamika pis-
HiB KOPTM30Iy | TPMUOATUPOHIHY 3 POCTOM TSPKKOCTI na-
Tonorii 6yna NpPOTUINEXHO - BOHW nigsuyBanucs. Cro-
cTepiraBcsl BULLUIA piBEHb KOPTU30MY : y XBopux Ha IXC —
y 1,4 Ha OE 2-ro cT. —y 1,5, a Ha IXC B acoujauii 3 OE
12-ro cT.- y 2 pa3su, HixX y xBopux Ha OE 1-ro cT. 3MiHK
piBHS TPUAOOTUPOHIHY XapakTepuayBarnucsi Takow X
CMPSIMOBAHICTIO.

MponoHroBaHui CTpec i HasiBHICTb CyAMHHOI naTono-
rii y JIHA Ha YAEC npu3BogsATb TakoX A0 akTMBaLii npo-
uecis MOJ1 i HanpyxeHHs: CAQOS, sika NOCTYNOBO BUCHA-
XYETbCA B Mipy MpOrpecyBaHHa CyaAWHHWUX po3naib
[22,24]. Ue 3yMOBIOE YLIKOMKEHHSA KMITUHHUX MeMOpaH,
nopyLLEeHHs MIKpOUMPKYALii, peonoriYHMx BNacTMBOCTEN
KpOBI, iIMYHITETY i ycknagHtoe nepebir 3axBoptoBaHHs. Y
xBopux Ha IXC ta [E, siki He Gpanu yyacTi B nikigauii
HacnigkiB - aBapii, TaKOX BUSBNEHO MiOABULLEHHS aKTWB-
HOCTi MPOOCUAAHTHOI CMCTEMM, ane Ha POHi HanpyXeHHs
CAQG3 BignoBigHO A0 TAKKOCTi NaTOMOril.

Hamu pocnigxyBanucb ocobnmBocTi nepebiry IXC Y
JIHA Ha YAEC Ha Tni TupeoigHo-BeretatMBHUX UCKyH-
Kuiv [23]. Bigomo, wo IXC ycknagHETbCS NOPYLLIEHHAM
BHC [3,20,21,28,30]. Baxnueum € ix 3Ha4YeHHsA Ons Bu-
HUKHEHHSI neTanbHUx aputMmii [8], 6e36onboBoi iwemil
Miokapgaa [14], panToBoi cmepTi [27].

Mpw nopiBHAHHI NapameTpiB OYHKLiOHANbLHOrO CTaHy
BHC i wwutonoaidHoi 3ano3n (L3) npocTtexeHa 3anex-
HICTb MK XapaKTepoM BereTtaTtMBHUX peakuin i KOHUEHT-
pauieto TMPeoigHNUX rOPMOHIB: CMMNATUKOTOHIT Bignosigae
X NigBULLLEHHS] NapacuMNaTUKOHI- 3HMKEHHs. 3BepTana
yBary TakoX BIACYTHICTb HanexHoi Bianosigi LeHTpanb-
HUX PerynaTopHUX MexaHi3aMiB Ha AMHaMiKy TUPeoigHWUX
FOPMOHIB (NpW MOPIBHAHHI NOKA3HUKIB TUPEOTPOMHOrO ro-
PMOHY Yy XBOPMX SK 3 NIABULLEHUM, TaK i3 3HWXEHUM iX
piBHeM, p>0,5), WO MOXe CNpUATH NOrMMBEHHIO TUPEOI-
OHUX ANCYHKLIN .

Y xBopux 3 NigBULLEHMMU MOKA3HUKAMU TUPEOIOHUX
rOPMOHIB CrocTepiranocb NEPeBaXXHO 3pOCTaHHs BereTa-
TMBHOI peakTmBHocTi (BP), BeretaTmBHOro 3abesne-
YeHHs gisnbHocTi (B3[), wo 3ymoBnioe posnag peryns-
TOPHMX MeXxaHi3miB, MopyLlye apanTauiviHi peakuii cep-
LEeBO-CYAMHHOI CMCTEMM | BMMMBAE Ha KIiHIYHI MPOsiBU
IXC. Y nauieHTiB nopsg 3i CTEHOKapAUTUYHMMM CNOCTEPi-
ranMcb TakoX He XapaKkTepHi Ans Hei TpvBani po3nuTi
6oni B oinsHUi cepus,BiavyTTA cepuedbuTTa , BereTatuBHi
KpU3n cumnaTo- afpeHanoBOro xapakrepa, Taxikapais,
MUrOTNMBa apuTMis, ekcTpacuctonisa, nigsuweHHs AT.
3a faHumm peoeHuedanorpadii (PEIN) i peosasorpadii y
XBOpUX nNepeBaxano MiABULLEHHS CYAWHHOTO TOHYCY.
CynyTHboto IXC nartonorieto 4acTiwe crnoctepiranu ri-
nepnnasito wutonoAdibHot 3anosm (MW3), X | cr., X I
cT., OE 1-ro cT. Y XBOpUX 3i 3HWKEHUMU MOKa3HWKaMu
TUPEOIOHMX TOPMOHIB nepeBaxano 3HwkeHHs BP i B3[.
Lle € o3Hakol rmmMbokux nopylleHb aganTauiiHux yHK-
uin BHC i cynpoBomxyBanock Ha PEI npu npoBeaeHHi
yHKUioHanbHUX Npob BiacyTHICTIO abo HaBiTb Napagok-
carnbHOK peakuieto CyanH Ha HasBaHTaxeHHs. Lle moxe
nNpvBOAUTM OO 3pMBY KOMMEH-CAaTOPHUX pe3epBiB CyAVH
rONOBHOTO MO3KY, @ TaKkOX HeadeKBaTHOCTi KpOBOMO-
CcTayaHHsA Miokapaa i oBTSXKeHOCTi UMM KOpOHapHOi na-
Tonorii. Y XBOpUX L€ rpyny cnocrepiranucb pecnipatop-
Hi  po3nagwu, BEereTo-CyAVMHHi  MNapoKCcM3Mu  Baro-
iHCYnsIpHOro xapakTepy, 03HaKu cepLeBOi HeJoCTaTHOC-
Ti, Opagikapgis, ekctpacuctonis. Cepen CynyTHiX 3axBo-
ptoBaHb vacrtiwe 3yctpidanacek W3 i AE 2-ro cT. lMpu
PEI — pocnigXeHHi y XBopyx nepeBaxanu gaHi npo 3Hu-
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XEHHSI CYOQWHHOTO TOHYCY, 3aTpyAHEHHS BEHO3HOro BiA-
TOKY.

BpaxoBytoun Baxnusy ponb BHC B perynsuii cepue-
BO-CYAMHHOI cuctemu [26], M1 NpoBOAUNN LOCHIOKEHHS
BEreTaTMBHOIO CTaTycy B MOEQHAHHI 3 MOKa3HMKaMu
LeHTpanbHOI i perioHapHOI remMmoguHaMikv y XBOpWUX Ha
IXC 3 BeretaTUBHUMU MOPYLUEHHAMW MPU OCTEOXOHAPO3I
xpebTa (OX), OE, N3 [25]. Y xBopux Ha IXC 6e3 cynyT-
HbOI naTonorii NnepeBaxana eyTOHis, afeKkBaTHUA Bapi-
aHT BP i B3], y 6inbwocTi (40%) cnocTepiraBcs eykiHe-
TUYHWIA TUN remoamHamiku. Mpu IXC B noegHaHHi 3 OX
nepesaxarna CMMNATUKOTOHIS i FMINOKIHETUYHUIA TUM remo-
OuHawmikm (cepuesui ingekc — CI - 1,76+0,05 nixe-m?, 3a-
ranbHUn nepudepuyHnii  onip-3rNO - 2591,56+65,71
/:MH-CM-C‘S) i NepeBaxHO y XBOpWX 3 BiNbLIOK AaBHICTIO
3axBoptoBaHHS Ha OX, BMpaxeHUM GONbOBUM CUHAPO-
MOM, M’A30TOHIYHUMUN Ta HENPOAMCTPOMPIYHUMN 3MiHAMM,
TPUBOXHO-INOXOHAPUYHMMK posnagamu. JIHA Ha YAEC
cepep Takmx xBopux 6yno 59%. 3a gaHumun PBIC Ta PEl
crnocTepiranacbh pisHoHanpaBfeHICTb MOKa3HWUKIB CyaMHO-
ro TOHYCy, ane NepeBaXHO MOro NiABULLEHHS , IO 3yMO-
BMoe 3HWXKeHHs1 Cl i doopMyBaHHS FiNOKIHETUYHOIO TUNY
KpoBooOiry. ¥ xBopux 3 noegHaHHam IXC Ta M'WU3 3 nig-
BULLEHNMM MOKa3HWKaMy TMPEOIAHOro roMeocTasy nepe-
BaXkana cumnaTtukonarisa, nigsuweHHa BP  Tta B3[, tun
remoguHamika y 69,8% xsopux (3 Hux 31% - «4OpHO-
6unbui») OyB rinepkiHeTnyHMn. 3a nokasHukamu PEl y
XBOPUX Bif3HAYEHO O3HAKW CYOWHHOI AWCTOHIi, B HEPBO-
BO-NCUXIYHOMY CTaTyCi Big3Ha4yanucb nigBuLleHa TpUBO-
XHICTb , HepBOBO-M'si30Ba 30yAnuBICTb, po3apaToBa-
HicTb. Y xBopux Ha IXC 3 [IE y 59,7% ( 3 Hux — 42% JIHA
Ha YAEC) BunaakiB BUSBMEHO FiNOKIHETUYHWUIA TWUN remo-
auHamikm (Cl - 1,83+0,04 J'I/XB-MZ, 3MO - 2001,4+92,8
,qMH-CM-c's), OOMiHyBana napacumMnToOMaTUKOTOHISA, ocna-
6reHHa MexaHi3aMiB ayToperynsuii i nepw 3a Bce cuMna-
TnyHoro Bigainy BHC . Y xBopux Ha [OE 2-3-ro cT. crno-
cTepiranocb 3HwxkeHHsa 3MO npu BCiX remoanHaMiYHUX
TMNax, WO CBigYMTb MPO 3MEHLUEHHS  CUMMNATUYHKX
BNNMBIB Ha cyauHHUi ToHyc. 3a gaHumu PET y GinbliocTi
XBOPMX CMOCTepiranocb yTpyaHEHHs BEHO3HOIO BiATOKY,
3HWXKEHHSI 006’€MHOrO LUBUAKOCTI MO3KOBOIO KPOBOTOKY.
Takum umHoM, npw noegHanHi IXC | OE, ocobnueo i3
3pocTaHHAM TshkkocTi [JE, ocnabniolTbCs cUMNaTUYHI
(rinepepriyHi) i migcuniolTbCA NapacuMmnaTuyHi (TPogoT-
POIMHI) perynaTopHi BNaMBKu, OpMYeETLCA TiNOKIHETUYHUIA
TUN remoAuHaMmik1, cnocTepiralTbCsa AenpecuBHi posna-
OV | nacuBHe BiOHOLLEHHSA OO0 XBOPOOMW, sIKe YTpYyOHKOE
peabiniTauito XBopuX.

AHani3 nokasHUKIB BereTaTMBHOI piBHOBaru, ogepxa-
HMX MEeToOOM KapgioiHTepBanorpadii, nokasas, LO
HanageKkBaTHILIOI € PeakTUBHICTb MpW rinepkiHeTUYHO-
My Tuni reMoAauHaMikun. 3HwKeHa i 3BOPOTHS peakTuB-
HICTb CBiOYMTb NMPO MOPYLUEHHSI B3AEMOAIT eproTponHuX i
TPOPOTPOMHNX CTPYKTYP. HalimMeHw goctaTtHa Beretatu-
BHa piBHOBara MOEAHYBANocb 3 riNOKIHETUYHUM TUMOM
remoguHamiku i nepeBaxana y xsopux Ha IXC 3 OX Ta
IXC 3 OE. CnocTepiranacs Takox geska 3akOHOMIpHICTb
3MiH B3[1 npu pi3Hux BapiaHTax kpoBoobiry. Mpu rinepki-
HeTMYHOMY BiA3HayeHa HagmipHa B3[ 3a YUCC T1a AT,
rinokiHeTu4HoMmy - abo HegocTaTHs, abo He y3rogkeHa 3a
KoMnoHeHTamu (HagMmipHa 3a YCC i HegocTaTHA 3a AT),
WO MOXHa pOo3UiHIOBATM SK HaWbinbll AucaganTaTuBHI
3MiHW. [lekomneHcauis BereTaTMBHUX OYHKUIN nopyLlye
afjanTauinHi peakuii cepus Ta CyauH, agekBaTHICTb Kpo-
BOMOCTa4YaHHs MiokapAda B Pi3HUX yMoBax AiAnNbHOCTI i
6e3cymHiBHO BnnvBae Ha nepebir IXC.
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Takum ynHoM, hOpMyBaHHs, MaHidecTauis i nporpe-
CyBaHHA CyAMHHOI nartonorii y nikeigaTtopiB Hacnigkis
aBapii Ha YAEC matoTb B CBOIll OCHOBI gucaganTtaLiviHi
MEeXaHi3aMu, cepef SKMX BaXIIMBOK € POSflb FOPMOHalb-
HWX MOpyLUEHb, 3MiH NPOLECIB MEPEKNUCHOTO OKWUCMEHHS
ninigis i cMCTEMN aHTUOKCUAAHTHOrO 3axuUCTy, iIMYHHOrO
romeocTasy y TICHOMy 3B'si3ky 3 BeretaTvBHMMMK po3na-
[aMuy LeHTparnbHoro i nepudepuyHoro reHesy. Lie Heob-
XigHO  BpaxoByBaTU npu  po3pobui  nikyBanbHO-
NpogIiNakTMYHNX 3axoniB 3 iHAMBIAyanbHUM MiAXo40M A0
peabinitauii KOXXHOro y4acHuKa Uux TparidHux i ogHovac-
HO repoivYHUX Nogin.

BunoBHunocb Bxe u4BepTb CTONITTS 3 Yacy YopHo-
OMnbCcbKoi aBapii, ane CnpUYMHeHi He MeauyHi | couia-
NbHi NpO6neMy 3anuLIalTbCS akTyarbHUMK | Ha CbOro-
aHi. Mpo ue ceig4aTb HeAaBHI NoAii Ha aTOMHIVA CTaHUil
"®ykycuma" B AnoHii. Hacnigkn TexHoreHHnx katactpod
NPOAOBXYHOTb XBUNOBATU NOACTBO.
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English version: VASCULAR PATHOLOGY IN LIQUIDATORS
OF THE ACCIDENT AT CHERNOBYL NUCLEAR POWER PLANT:
FORMATION, MANIFESTATION, AND PROGRESSING.
LITERATURE REVIEW AND OWN INVESTIGATION™

Zhdan V.M., Shtompel V.Yu.
Higher State Educational Establishment of Ukraine “Ukrainian Medical Stomatological Academy”, Poltava.

Vascular pathology keeps fundamental place in the morbidity structure among liquidators of the accident at Chernoby!
Nuclear Power Plant in spite of the remote period after the catastrophe. This determines the significance for stuadying
basic pathogenetic mechanisms of the diseases occurring due to the influence of complex disturbing factors. This re-
search paper shows that the liquidators of the accident at Chernoby! Nuclear Power Plant demonstrate the changes in
the indices of pituitary-thyroidal-adrenal hormones, shifts in the system of ljpoperoxidation and antioxidant protection as
well as in the system of vegetative and immune regulation. These factors determine the activity of compensatory and
adaptive processes in the human body. The authors have found out that the adaptive functions of pituitary-thyroidal-
adrenal system fade inversely proportional to the growth of pathologies ranging from the functional (the first stage of
discirculatory encephalopathy (DE)) to organic (ischemic heart disorder of the second stage of disculatory encephalopa-
thy (IHD)), and these functions become weaker in combinations of IHD and DE in the liguidators of the Chernobyl acci-
dent. In the system of the free-radical ljpid oxidation for theses patients the processes of ljpoperoxidation are noticed to
become more intensive, and the compensatory tension of antioxidant protective system shows the decrease in its activity
in cases of comorbidities. There /s a dependence of clinical manifestations of the diseases, hormonal and metabolic
changes, state of central and peripheral hemodynamics on the direction of vegetative regulation and pathogenetic
mechanisms of its disturbances. In proportion to the aggravation of vascular and concomitant segmental and supraseg-
mental vegetative pathologies in the liquidators of Chernoby! accident the capacity of vegetative regulation of circulatory
system fails to function normally shifting towards the parasympathetic section and unbalancing of vegetative supply.
Thus, the formation, manifestation, and progressing of cardio-vascular disorders under the influence of complex disturb-
ing factors are mainly caused by the pathological changes determined by the decrease in activity of compensatory and
adaptive processes of the organism and, therefore the proper correction is necessary.

Key words: hormones, lipid peroxidation, antioxidant system, vegetative nervous system, liquidators of Chernobyl acci-
dent.

The dynamics of morbidity among the liquidators of according to the information reported by the regional mili-
the Chornobyl accident which is known as the planetary tary registration and enlistment offices. These persons
technogeneous world catastrophe was characterized by were also severely exposed to the influence of chemically
gradual growth starting in 1989-1990-s. The functional aggressive substances, which were used for dust reduc-
syndromes as vascular dystonia, asthenic syndrome, as- tion and deactivation of surfaces, they also experienced
theno-neurotic syndrome developed at the first stage. long-time chronic stress (especially in the conditions of
Then this pathology turned into the organic one including objective situation, which was often changing due to
hypertension (H), dyscirculatory encephalopathy (DE), many factors) which disturbed the motivational personal-
ischemic heart disease (IHD). Most authors connect this ity sphere [6]. The impact produced by the complex of
process with an action of complex damaged factors that above-mentioned disturbing factors resulted in the follow-
affected on the human organism in the conditions of lig- ing consequences which included the disturbance of
uidation consequences of Chernobyl disaster. It is impor- general adaptative reactions, which failed to adapt to un-
tant to mention diseases of circulatory system are wide- wanted influences, and in some cases could lead to the
spread in the structure of liquidator's morbidity and in the development of pathologies [2]. The failure in functioning
further period from the beginning stage of catastrophe of compensatory and adapted process compensatory
[4,7,10,12]. Undoubtedly, certain commonly known fac- and adapted processes mainly consists in some changes
tors also contribute to the occurrence of  vascular pa- that occur in the pituitary-thyroidal-adrenal system, in the
thology in this population. [10,16,19]. However it is im- system of lipid peroxidation and antioxidant protection, in
possible to exclude an impact produced by the limited immune status and hemostasis [11,15,18].
adaptive resources, unbalance of many mechanisms that The problem of vegetative dysfunctions as one of the
may result not only in rapid development of the diseases leading mechanisms of dysadaptation takes on special
but in its progression as well. significance for the liquidators of Chernobyl accident

We examined the liquidators of Chernobyl accident (LCA) [3,13,17]. Segmentary and suprasegmentary vege-
who worked at the Chernobyl Nuclear Power Plant for tative centers affect on the functional condition of human
1986 -1987, when except the radial factor (a dosage of systems and organs as well as they are responsible for
exterior homogeneous gamma-irradiation for patients regulating blood circulation. Clinical researches convinc-
ranged from 5 to 50 rem (roentgen equivalent man). The ingly demonstrate the close interdependence between
mean value for 85% of the liquidators made up18.5 rem the nervous system, non-specific resistance and immu-

* To cite this English version: Zhdan V.M., Shtompel V. Yu. Vascular Pathology in Liquidators of the Accident at Chernobyl Nuclear Power
Plant: Formation, Manifestation, and Progressing. Literature Review and Own Investigation / / Problemy ekologii ta medytsyny. - 2013.
- Vol 17, N2 3-4. - P. 17 -20.

17



Tom 17, N 3-4 2013 p.

nogenesis. There has also been shown the development
of immune suppression in humans under stress [9,18].
The investigations on immunosympathetic animals have
demonstrated the sympathetic section of vegetative
nervous system (VNS) is an efferent section in the regu-
lation of immune response. Depression of adrenergic
mechanisms is accompanied with the suppression of
specific reaction on antigen. Sympathetic nervous system
stimulates functions of lymphoid tissue, and catechola-
mines serve as mediators activating leukocytes and
phagocytes. Control influence of catecholamines on im-
mune reactions is performed by means of adrenorecep-
tors [9, 29].

Clinical studies confirm the interrelation between the
VNS dysfunction and hormonal homeostasis [23, 24]. It
has been shown the progress of vascular pathology in
LCA which ranges from functional DE of the 1% stage to
organic condition (coronary heart disease (CHD) - stable
exertional angina of II-1ll FC, DE of the 2 stage) is ac-
companied by the changes in the pituitary-thyroidal-
adrenal system, and its adaptative functions steadily
fade, and in cases of comorbidities, for instance, in a
case of CHD and DE of the 2™ stage they become con-
siderably exhausted [22]. So, the highest level of cortisol
was observed in DE of the 1% stage (943,56+34,48
nmol/l), while in the patients with CHD, DE of the 2"
stage it was likely < lowered (548,37+27,61 and
461,47+21,34 nmol/l accordingly, p1 < 02,01, p2 < 0,01).
Thus, the prolonged tension of compensatory adaptative
processes can lead to exhaustion of the main adaptative
mechanisms.

The patients with the comorbidities of CHD and DE of
the 2™ stage manifested the course which was marked
by more expressed clinical, biochemical and functional
severity, and the level of cortisol was likely lowered
(287,38+16,56 nmol/l) in comparison not only with the
indices of the patients with DE of the 1** stage (p1 <0,01),
but also with the indices of the patients who had CHD (p2
< 0,01) and DE of the 2™ stage (ps < 0,01). At the same
time the patients were observed to show the changes in
the vegetative reaction. The analysis of neurohumoral
regulation of the heart rhythm spectrum power [5] in LCA
under the observation found out its decrease simultane-
ously with the growth of pathology severity (in DE of the
1% stage - 2367+1706 mc?, in CHD - 1737+1241 mc?, in
DE of the 2™ stage - 1737+1241 MCZ, CHD in combina-
tion with DE of the 2™ stage - 531+314 MCZ) with the shift
of regulation balance towards the parasympathetic sec-
tion.

The dynamics of triiodthyronin (T3 hormone) in the
patients was identical to the dynamics of cortisol indices
(in DE of the 1% stage - 2,4+ 0,16 nmol/l, in CHD-
2,13+0,07 nmol/l, in DE of the 2" stage - 1,69+0,17
nmol/l, in CHD combined with DE of the 2nd stage - 1,41
nmol/l, p1<0,01, p2 <0,01, ps <0,05). The level of thyroid-
stimulating hormone was changing statistically uncer-
tainly.

The increase in activity of pituitary-thyroidal-adrenal
system and sympathico-adrenal system which are the
most important components of human adaptative system
performs a major protective function. But prolonged
tension of these mechanisms may turn into a damaging
factor with time, which can interfere the blood supply of
systems and organs, lower the immunity and promote
transformations of functional vascular disorders into se-
vere forms of vascular pathology as CHD, DE, essential
hypertension. It is possible to assume that these dis-
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eases which have developed against the background of
prolonged stress produce an influence upon the depres-
sion of compensatory — accommodative processes. In
our study this is pointed out by the indices of cortisol,
triiodthyronin in the patients with CHD, DE of the 2"
stage and with their combination.

It is necessary to emphasize that the patients with
CHD and DE who did not take part in the elimination of
the Chernobyl Nuclear Power Station accident show the
reverse dynamics of cortisol and triiodthyronin levels
which increases in accordance with the aggravation of
the pathology. The highest cortisol level was observed in
the patients with CHD (it exceeded in 1,4 times), in the
patiens with DE of the 2" stage (it exceeded in 1,5
times), and in the patients with both CHD and DE of the
2 stage this level was doubled in comparison with the
patients who had DE of the 1% stage. The changes in
triiodthyronin level were characterized by the identical
directedness.

The prolonged stress and the presence of vascular
pathology in LCA lead to the activation of lipid peroxida-
tion processes and to the tension of SAOP which gradu-
ally runs out as the vascular disorders progress [22, 24].
It results in the cellular membranes damage, the distur-
bances in microcirculation, rheological blood properties,
immunity, and complicates the course of the disease.
The patients with CHD and DE who did not take part in
the elimination of consequences of the Chornobyl acci-
dent demonstrate the increase in the activity of prooxi-
dant system but against the background of SAOP tension
according to the severity of the pathology.

We investigated the characteristics of the course of
CHS in LCA against the background of thyroid-vegetative
dysfunctions [23]. It is known that CHD is complicated
with disturbances of vegetative nervous system (VNS) [3,
20, 21, 28, 30]. These disturbances rank the leading po-
sition in the development of lethal arrhythmias [8], latent
myocardial ischemia [14], sudden cardiac death [27].

When comparing the parameters of the functional
state of the VNS and the thyroid gland (TG) it is possible
to observe an interdependence between the character of
autonomic reactions and the concentrations of thyroidal
hormones: thus, sympathicotony is characterized by their
elevation, while parasympathicotony is characterized by
their lowering. Some attention should also be pain to the
absence of appropriate response of central regulatory
mechanisms to the dynamics of thyroidal hormones
(comparing the indices of thyroid-stimulating hormone in
the patients with both their elevated and lowered level, p>
0.5), that may contribute to the aggravation of thyroid
dysfunction.

The patients with elevated indices of thyroidal hor-
mones mainly demonstrate the increase in autonomic
reactivity (AR), vegetative supply of body vitality (VSV)
that determines the disturbances in regulatory mecha-
nisms, in the adaptive responses of the cardiovascular
system and affects the clinical manifestations of CHD.
The patients were observed to have not only anginal
pain, but long-lasting diffuse cardiac pain, palpitation,
vegetative crises of sympatho-adrenal character, tachy-
cardia, cardiac fibrillation, extrasystole, the growth of ar-
terial pressure. According to the data obtained by
rheoencephalography (REG) and rheovasography (RVG)
the patients predominantly had increased vascular tone.
Such conditions as the thyroid hyperplasia (TH), essen-
tial hypertension (EH) of the | stage, EH of the Il stage,
and DE of the | stage were registered to be the concomi-
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tant pathologies for CHD. The patients with lowered indi-
ces of thyroidal hormones mainly manifested the reduc-
tion of vegetative reactions and VSV. This might be con-
sidered as a sign of profound disturbances in adaptive
functions of VNS and was accompanied with the absence
or even paradoxical vascular response under exertion
that was shown with the REG functional tests. This may
lead to the failure of compensatory reserves as well as to
the inadequacy of myocardial blood supply and in this
way to the aggravation of coronary pathology. The pa-
tients of this group were observed to have the respiratory
disorders, vegetative-vascular paroxysms of vago-insular
nature, signs of heart failure, bradycardia, extrasystole.
TH and the DE of the Il stage were registered as the
commonest concomitants diseases. REG findings found
out the weakening of vascular tone and difficulties in ve-
nous outflow.

Taking into the consideration the important role of
VNS in the regulation of the cardiovascular activity [26],
we carried out the studied vegetative status conjunction
with the parameters of central and regional hemodynam-
ics in the patients who had underlaying CHD and such
comorbidities as vegetative disorders in spinal osteo-
chondrosis (SOCH), DE, TH [25]. The patients having
CHD and no comorbidities demonstrated the prevalence
of eutony, adequate VR and VSV, and in most patients
(40%) the eukinetic type of hemodynamics was ob-
served. In cases of CHD and concomitant SOCH the
sympathicotony and hypokinetic type of hemodynamics
dominated (cardiac index - Cl - 1,76 + 0,05 I/ min « m? ,
total peripheral resistance - GPR - 2591,56 + 65,71 dyn ¢
cm e 3'5) mainly in patients who had longer course of
SOCH, pronounced pain syndrome, muscular tonic neu-
rodystrophic changes, anxiety and hypochondriacal dis-
orders. The LCA made up 59% of there patients. Accord-
ing to the RVG and REG findings there were registered
differently directed vectors of vascular tone, but mostly it
increased, that led to the lowering of Cl and the formation
of hypokinetic circulation type. The patients with CHD
and increased indices of thyroidal homeostasis demon-
strated the predominance of sympathopathy was domi-
nated, increased VR and VSV. 69.8% patients (among
whom LCA constituted 31%) were observed to have hy-
perkinetic type of hemodynamics. REG findings pointed
to the signs of vascular dystony, neuropsychological
status showed increased anxiety, neuromuscular excit-
ability, irritability.

59.7% of the patients with CHD and DE (among
whom LCA made up 42%) demonstrated hypokinetic
type of hemodynamics (Cl - 1,83 = 0,04 I/minem?,
General peripheral resistance (GPR) - 2001,4 + 92, 8
dynes-cm-s's), prevalent parasympathycotony,
weakening of mechanisms responsible for autoregulation
of VNS and especially its sr}/mpathetic division. In the
patients with DE of 2" and 3" stages GPR was recorded
to decrease in all the hemodynamic types that pointed
out the decrease in sympathetic influences upon the
vascular tone. According to REG findings most patients
had venous outflow obstruction, decreased volume and
rate of cerebral circulation. Thus, in cases of the
combination of CHD and DE, especially in increasing
severity of DE, sympathetic (hyperergic) regulatory
influences become weaker while parasympathetic
(trophotropic) ones become stronger, the hypokinetic
type of hemodynamics develops as well as depressive
disorders and passive attitude to the disease, which
complicates the rehabilitation of the patients may occur.
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The analysis of parameters of autonomic balance
obtained by cardiointervalography has shown that the
most appropriate reactivity is registered in hyperkinetic
type of hemodynamics. Lowered and reversed reactivity
points to the disturbances in interaction between
ergotropic and trophotropic structures. The least
sufficient autonomic balance was combined with
hypokinetic type of hemodynamics and prevailed in
patients with CHD and such comorbidities as SOCH and
/ or DE. There was a particular regularity in changes of
vegetative supplying of vitality (VSV) in different variants
of circulation. The hyperkinetic variant was marked by
excessive VSV in heart rate and blood pressure, while
hypokinetic variant was characterized by insufficient or
uncoordinated with components (excessive in heart rate
and insufficient in blood pressure), which might be
regarded as the most inadaptative changes.
Decompensation of autonomic functions disturbs the
adaptive responses of the heart and blood vessels, the
adequacy of myocardial blood supply in a variety of
conditions and certainly produces an impact on the
development of CHD.

Thus, the formation, manifestation and progression of
vascular disease in liquidators of the Chernobyl accident
is based on the mechanisms of inadaptability, among
which the leading role belongs to hormonal disorders,
changes in lipid peroxidation and antioxidant protection
system, immune homeostasis in close association with
autonomic disorders of the central and peripheral
genesis. This should be taken into account when
developing patient-oriented therapeutic and preventive
measures for the rehabilitation of each member of those
tragic and at the same time heroic events.

A quarter of a century has passed since the
Chernobyl accident happened, but it gave rise to grave
medical and social consequences which are still urgent
nowadays. This is evidenced by recent events in the
nuclear power plant "Fukushima" in Japan. Unfortunately,
the consequences of technogenous catastrophes are still
threatening the mankind.
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BINJINB KOPTUKOCTEPOIAIB HA ®YHKLUIIO KOPU HAAHUPHUKIB
Y XBOPUX HA BNEPLUE AIATHOCTOBAHUU AECTPYKTUBHUU
TYBEPKYJ1bO3 JIETEHb™

Kysiw M.B.
B[H3Y «YkpaiHcbka MeduyHa cmomamornoeiyHa akademisi», M. [Tonmasa

151 u3ydeHns BIIMSIHNS SK30M€HHbIX KOPTUKOCTEPOUAOB HA QYHKLMIO KODbI HALMOYEYHUKOB Ipy TYOEPKYIE3E Obl/ Ofl-
PEAENIEH YPOBEHS M/IA3MEHHOIO KOPTH30/1a M a/IbAOCTEDOHA Y OO/IbHBIX C BIEPBBIE ANArHOCTUPOBAHHBIM AECTPYKTUBHBLIM
TYOEDKYIEI0M JIETKUX, UX B3aUMOCBSA3b U UIMEHEHUS B MPOLECCE /IeHEHNS. [0 Havyarna eqveHns y GOJIbHbIX ¢ BIEPBbIE
ANarHOCTUPOBAHHLIM AECTPYKTUBHBIM TyOEDKY/IE30M JIEMKUX Hab/IOAE/I0CE 3HAYUTE/IBHOE IMOBBILLEHNE YPOBHS KOPTU3O-
/18 U CHVKEHNE YPOBHS a/IbJOCTEPOHAE B 1/1a3ME KPOBH. [0OaB/IEHNE IK30ME€HHBIX KOPTUKOCTEPOUAOB C YHETOM CYTOYHO-
ro 6uopuTMa QyHKUMN HAAMOHEYHUKOB K KOMIT/IEKCHOMY JIEHYEHUIO TaKuX OO/IbHBIX HE YrHETAeT, @ OCYLECTB/ISET yMe-
DEHHOE CTUMY/IMPYIOLIEE AENCTBUE Ha QYHKLMIO KOPbI HAAMOYEYHUKOB, KOTOPOE MPOSIB/ISIOCH BO/IEE MEAIEHHON HOp-
Mas3aunesi ypoBHSI KOPTHU30/IA U HEIHAYUTE/TbHBIM ITOBbILLIEHNEM YPOBHS a/IbOCTEPOHA B 1/133ME KPOBU, CII0COOCTBO-
BasIo COKPALLEHNIO CDOKOB ¥ IT0BbILLIEHNIO SQPEKTUBHOCTY SIEYEHHS. BbICOKMH YPOBEHE MUHEDA/IOKOPTUKONAOB (a/TbJo-
CTEPOHA) MOAAEPKNBAET IPOBOCIA/UTESILHBIN MOTEHLNAS TKAHEV, 0BYC/IaB/IMBAsI YIrHETEHUE IPOTUBOBOCIA/IUTEIEHOMO
AEVICTBUS [TIIOKOKODTUKONAOB, CIIOCOOCTBYS yBE/MHEHMIO CDOKOB JIEYEHNS] M CHIDKEHUIO €0 3PPEKTUBHOCTH, U MOXET
PaccMaTpuBaTECs, Kak rporHOCTUHECKU HEOTIArONpPUSITHBIN (aKTOP, OTHOCUTE/ILHO MPOrHO3a TEYEHUS U SIEHEHNUS TYOED-
Kyne3a y 1akux 60/IbHbIX.

Kntouesble cnoea: Ty6epKyne3, (byHKLI,VI‘/'I Haano4ye4yHUKoOB, KOPTU30J1, allbOCTEPOH, JfieveHne, KOpTUKoCcTeponabl

OgHMM 3 HaMBaXnMBIWIMX akTopiB MNiATPUMKM rO- nereHb Ta BMBYEHHS iX 3MiH B mpoueci MikyBaHHs i nig
MeocTa3sy B OpraHiaMi B yMoBax iHTOKCUKaLiAHOTO CTpecy BMMMBOM FTIIOKOKOPTUKOCTEPOIAHMX Npenaparis.
€ dyHKUIst KOpU HAOHUPHWUKIB, sika 3abesnedvye aganTUBHI

npoLecu LWAsiXoM 6ioCUHTE3y KOPTU30MYy i anbAOoCTEPOHY, MaTepiany Ta MeTOAH AOCNIMKEHHSA

AKi € chakTopaMmn Npo3ananbHoro i NPoTM3ananbHoro no- PiBeHb kopTu3ony i anbaocTepoHy OyB BU3HaYEHW y
TeHujiany TKaHuH, opmytouM ocobnmueBocTi nepebiry na- 38 XBOpMX Ha Brieplue AiarHOCTOBaHUN AECTPYKTUBHWW
TONOriYHOro npouecy. [MKOKOPTMKOIAN i MiHepanokop- TyGepkynbos3 nereHb 3 GaKTepiOBMﬂiJ'!eHHHM, AKi 3Haxo0-
TMKOION MaloTb NPOTUMEXHO CNpsiMOBaHy Aito. [MioKoKo- Aunuca Ha cTauioHapHoMy nikyBaHHi B [loniTaBcbkoMy
pTMKOION (KOPTM301) 34JMCHIOTEL NpoTu3ananbHy Ao, a obriacHOMy KITiHIYHOMY MpOTUTY6EepKybO3HOMY AncnaH-
MiHEPaNoOKOPTUKOIAN (anbOoOCTEPOH) MOTEHLI0ITL 3ana- cepi. B 3anexHocTi BiA pexuMmy nikyBaHHsA BCi XBOpi By
NbHWIA NpoLec. SKLLO FMIOKOKOPTUKOIAHA (YHKLS HaaHM- posnoainexi Ha agi rpynu. Mpyna MTM+KC — 23 xBopux —
PHUKIB NPy TyBepKynbosi LMPOKO BUBYanach y 70-80 po- OTpUMyBanu CTaHaapTHy ximiotepanito [7] npoTtutyGep-
Kax MMHYNoro ctonitta [2, 3, 11, 13], To ix MiHeparnokop- KynbosHuMm npenapatamu (MTIM) 3 AoaaTkoBMM NpusHa-
TUKOIOHIM YHKLii, B3aramni, yBara mawxe He npuvains- YeHHsIM B IHTEHCWBHY ha3y MPEnHI30NoHy 3 ypaxyBaH-
nacb. 3ycTpivaloTbca NuLIe NOOAMHOKI poBoTH, B AKUX, B HAM po6osoro GiopuTMy yHKUIT HagHUPHWUKIB (Mo 20 Mr
TOMY 4umcri, NPOBOAWUIOCHA BU3HAYEHHS PiBHA anbaocTte- 4epes AieHb, 3paHKy, 0OAHOPA30BO, NPOTArOM He MeHLUe 2
poHy [9, 11], kopTukocTepoHy [2, 6] i Aekinbka pobiT, B micsuie, 3 BigMIHOIO Npenapaty ofHOpa3oBo, 6e3 3Hu-
SKMX  OUiHIOBanacs  (PYHKLiS  PEeHiH-aHrOTeH3WH- XeHHs1 papmakoTepanesTuyHoi fosw) [1, 10, 12]. pyna
arnbJOCTEPOHOBOI cUCTeMM Mpy TyBepkynbosi [5, 8], ane MTM — 15 xBopux — OTPUMYBanK Tirnbkv NPOTUTYGEPKY-
KOMMJIEKCHOTO BUBYEHHSI OQHOYACHO i IMIOKOKOPTUKOIAHOT NbO3HI MpenapaTn 3a CTaHOapTHUMKU pexuMamu. 3a
i MiHEpanoKOPTMKOIAHOI OYHKLIT KOPU HaAHUPHUKIB Npu CTaTTio, BIKOM, KNiHIYHUMKU chopmamu i TSHKKICTIO TyGep-
Ty6epKynbo3i He NPOBOAWMNOCH, X0Ya iX BUBYEHHS Mae KyNbO3HOTO MpoLiecy rpynu Bynu  ineHT4HUMK. KoHTpo-
CYTTEBE 3HAYEHHs B KOPEKLii 3ananbHOro noTeHLiany nbHy rpyny cknanm 11 3goposux fo6posornbuis. Mg Yac
TKaGHWH NpW NaTOMOMYHMX NpoLecax, B TOMY YuCHi i npu AOCTIipKeHHs npasa nauieHTis Gynu BpaxosaHi y Bigno-
Ty6epKybosi. BigHOCTI A0 BUMOT ["enbCiHKCLKOT KOHBEHLjI.

BusHaueHHs piBHA KOPTWU30MY i anb0CTepoHy B nna- FopMoHanbHi AocnimkeHHA Bynu BUKOHaHI Ha Gasi
3Mi KpOBi XBOpMX Ha Ty6epKynbo3, iX CniBBigHOLLEHHS Ta Hayxoso-,qocm,qmro IHCTUTYTY TEHETUYHUX Ta IMyHOMNO-
BMBYEHHS OUHAMIKM 3MiH PiBHS LMX FOPMOHIB nig Bnnu- MYHUX OCHOB PO3BMUTKY MNatonorit Ta @apMaKOfeHeTK‘KW
BOM kopTukocTepoigHoi (KC) Tepanii Moxe po3kputu me- BVILLlOf_O AepxaBHOro Has4ankHOro 3aknapy y_KPaIHV'
XaHi3amMn caHoreHesy npu nikyBaHHi Ty6epkynbosy. Tomy, «YKkpaiHCbka MeAu4yHa CToMaTonorivyHa akagemis» M.
MeTo poboTn Byno BU3HAYEHHS PiBHS MIIa3MOBOro Kop- |_|01'|T3®BV| 3a AONOMOroto Cy4acHux CTaHﬂap®THV|X Habopis
TU30MY | anbAOCTEPOHY, iX B3aEMO3B'SI3KY Yy XBOPUX Ha (DRG™ Cortisol ELISA (EIA 1887) Ta DRG™ Aldosterone

Brieplle [iarHOCTOBaHWA [JeCTPYKTUBHUIA TyBepkynbo3 ELISA (EIA 4128), DRG International Inc., USA). 3a6ip
KpOBi Ans AocnifXeHb npoBoaunu 3paHky (77-87), Ha-

* HumyeanHs npu amecmauii kadpie: Kysiw M.B. BrymB KOPTUKOCTEPOIAIB Ha QDYHKUIO KODU HAZHVUPHUKIB y XBOPMX Ha BriEplie
AIarHOCTOBaHM AECTPYKTUBHII TYBEPKYIbO3 SlereHp. — 2013. — T. 17, Ne 3-4. — C. 21-23.
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Tecepue. 3 METOI BUKIIOYEHHSA BMUBY Pi3HUX hakTo-
piB Ha pe3ynbTaTu OOCHNIMKEHHs, 3a 5-7 OHIB OO0 B3ATTS
KPOBi BUKNOYaANM NpuMmMoM nikiB, SIKi MOXYTb BMnvMBaTu Ha
piBEHb TOPMOHIB B KPOBi, pekoMeHayBanu 36epiratv ncu-
XiYHUI CMOKiA, He BXMBATW arikorosib, He 3MOBXWBaTU
COMOHO ixeto. PiBeHb ropMOHIB Yy XBOpMX BW3Ha4anu
npwv rocnitanisadii (3o noyatky nikyBaHHs), Yyepes 2-3 Mi-
caui (nicna 3akiHYeHHs1 IHTEHCMBHOI has3u nikyBaHHS) i
nepea BUMUCKOIO i3 CTauioHapy.

EdbekTuBHiCTb NiKkyBaHHS BM3Ha4yanu 3a AMHAaMIKOK
KNiHiYHMX NposiBiB XBOPOOM, HOpMarisauicto NOKasHMKiB
remorpamu, NpUNUHEHHsM GakTepioBUAINEHHs!, PO3CMOK-
TYBaHHSM iH(PINbTPATUBHUX Ta BOFHMLLEBUX 3MiH abo iX
YLWiNbHEHHAM | 3aroeHHsAM kaBepH. CTaTUCTUYHUIA aHani3
pes3ynbTaTiB  [OCNIQXEHHST MpPoOBOAUNM 3@ [OMOMOroH
enekTpoHHMx Tabnuub Microsoft Office Excel 2007 [4] 3
BU3HAYEHHSIM CepeaHbOCTaTUCTUYHOI BEenu4uuHK, ii ce-
penHboi noxunbkn Ta t-kputepia Ct'iogeHTa. PisHnLU0 Mk
napaMmeTpamu, WO BUBYANUCS, BBaXanu LOCTOBIPHOH
npwu p<0,05.

Pe3ynbTtaTti Ta ix 06roBopeHHs

o noyatky nikyBaHHS y XBOpux Ha TybepKynbo3 060x
JocnigHnX rpyn crnocTepiranocs 3HayHe MiaBULLEHHS ce-
penHboro piBHSA KopTusony (244,41+7,77 Ta
231,89+13,55 Hr/mn, p>0,05, BIiANOBIAHO) i 3HWKEHHS Cce-
peoHboro  piBHA  anbgoctepoHy  (93,0+4,34  Ta
88,09+10,14 nr/mn, p>0,05, BiONOBIAHO), MOPIBHAHO 3
OaHMMU KOHTPOMbHOI rpynu (Tabn. 1). Micnsa 3akiH4eHHs

iHTEHCUBHOI a3n nikyBaHHs (Nicns 3aBepLUeHHS Npuiio-
My npefgHidonoHy xsopumu rpynu MNTM+KC) B o6ox rpy-
nax  BigMiyanoca  3HWXKEHHSA piBHSA KopTusony
(229,41+9,26 Ta 200,89+12,69 Hr/mn, p>0,05, Bignosia-
HO), BinbLl BupaxeHe y xBopux rpynu MTI, aki npunva-
v Tinbkn NPOTUTYOEpKynbo3Hi Npenapatu. Lis TeHaeHuis
crnocTtepiranaca i No 3aKiHY4EeHH Kypcy nikyBaHHA
(202,5+3,99 Ta 194,13+8,87 Hr/mn, p>0,05, BignosigHo).
PiBeHb anbgocTepoHy Yepes 2-3 Micaui nikyBaHHSA y XBO-
pux rpynn MTMN+KC nigsnwwmeca (109,46+5,98 nr/mn),
Toai sk y rpyni MTM BiH Maxke He 3MiHMBCA (87,56+7,61
nr/mn, p<0,05). HanpwukiHui nikyBaHHSA, HaBNaku, cnocre-
piranocs 3Ha4yHe 3HWKEHHS KiNbKOCTi anbAOCTEPOHY Y
xBopux rpynu MTIM+KC (76,3+2,45 nr/mn) i 3Ha4yHe nig-
BULLEHHS Moro — y nauieHTiB rpynu TN (112,25+4,97
nr/mn, p<0,001).

BusaBneHi TeHaeHLUii noB’a3aHi 3 TuM, WO godaTkoBe
Npu3HaYeHHs MpeaHi3onoHy, 3 ypaxyBaHHAM [o6oBoro
Giopntmy pyHKUii HagHUpHUKIB, xBopuM rpynu MTM+KC
34iNCHIOBANoO MOMIPHY CTUMYMOOYY A0 HA dOYHKUiO KO-
Py HaOHVPHWKIB, HE BWKIMKaOYWM i MPUrHiYEHHS, WO
nposiensanocst 6inbw NoMipHMMKM TeMnamu Hopmanisauii
PiBHS KOPTU30MY i HE3HAYHUM MiABULLEHHAM PIiBHA arnb-
OOCTepoHy 4Yepes3 2-3 Micsui nikyBaHHA, Ha BigMiHY Bia
nokasHukis nauieHtis rpynu [TI, i npussBognno o nia-
BULLEHHS e(EKTUBHOCTI  JiKyBaHHA  XBOpMX rpynu
NTA+KC.

Tabnuus 1

PigeHb kopmu3osy ma anb00CmepoHy 8 ria3mi Kposi Xeopux Ha mybepKyb03 00 novYamky slikysaHHs ma 8 QuHaMmiui

Mpynu KoHTponbHa rpyna (n=11) pyna MNTIM+KC (n=23) pyna MTI1 (n=15)
KopTuson, AnbLOCTEPOH, KopTtuson, Mtm, AnbOoCTEepOoH, Koptuson, Mxm, AnbOoCTepoH,
TepmiH Mzm, Hr/mn M+m, nr/mn Hr/mn Mzm, nr/mn Hr/mn Mzm, nr/mn
o nouatky
ikyBaHHS 244,417,774 93,0+4,34*# 231,89+13,55*# 88,00+10,14*#
”e“ﬁ}‘zglﬁ'e’ 161,98+2392 | 117.87+10.85 | 559414926 | 109,46+5,98* | 200,89+12,69 87,567,614
Npw BUNmcLi 202,5+3,99 76,312 45"\# 194,13+8,87 112,25+4,97

lMpumimka: * - pi3HUUs1 8ipoeidHa MopieHsIHO 3 daHUMU Mfpu sunucui 8 cepeduHi epynu (p<0,05- p<0,001);
- pi3HUYS 8ipo2iOHa NMopigHsIHO 3 8idnoesioHUMuU BaHumu epynu MTI1 (p<0,05- p<0,001);
# - pi3HUUS 8ipoziOHa nopieHsHO 3 OaHUMU KOHMPOosbHOI epynu (p<0,05- p<0,001).

Tak, Bxe vepes 2-3 micaui nikysaHHsa y 86,96% xBo-
pux rpynn MTM+KC, skum pogaTkoBO nNpusHadvaBscs
NPenHI30noH, npunuHunocs  GakTepioBuAaineHHs, y
43,48% - 3aKkpunucsa NOpOXHUHW po3nagy, y 47,83% —
iHINbTPaATUBHI Ta BOMHULLEBI 3MiHU B JIEreHaxX BXe po3-
cmokTanucs abo yuwinbHunuca Ta y 69,57% xBopux —
HopMani3yBanucs MoKasHUKM remorpamu. Y XBOpux rpy-
nun MTI, aki npuAmann Tinbku XimionpenapaTtu, pesyrb-
TaTn BusIBMNucAa ripwumun: 46,67%, 20,0%, 26,67% Ta
33,33%, BignosigHo.

BusBneHi TeHgeHuii 36epernuca i HanpukiHUi niky-
BaHHA. EQeKTUBHICTL niKyBaHHA Yy XBOpUX Ipynu
MTM+KC: abauuntoBaHHsA gocarHyto y 91,33%, 3akputrs
KaBepH — y 73,91%, po3CcMOKTyBaHHs abo YLLiNbHEHHS
iHPINbTPaTUBHUX Ta BOTHULLEBUX 3MiH — y 86,96%, HOp-
Manisauii nokasHukiB remorpamu — y 95,65%, nopiBHAHO
3 nauieHtamu rpynu MTI, BignosigHo (66,67%, 40,0%,
53,33%, 66,67%).

Bucokuii piBeHb MiHepanoKopTuKOiAiB (anbgocTepo-
Hy), BusiBneHun y xsopux rpynu MTM HanpukiHui niky-
BaHHA, NiATPUMYBaB npo3ananbHUA MoTeHuian TKaHWH,
06YMOBINIOIOYM MPUTHIYEHHST MpOTM3anarnbHOI Aii rMoKo-
KOPTMKOIZIB, YAM CNpusiB 30iNbLUEHHIO CTPOKIB MiKyBaHHS
i 3HWXKEHHIO Moro edeKTMBHOCTI. Tak, nicna 6 micauis
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nikyBaHHa y 60% (cepedHin piBeHb anbOoOCTEPOHY
102,6+5,63 nr/mn) xsopux rpynu [Tl, aki npuimanu
TinbKkM NpoTUTYGEpKyNbO3HI NpenapaTw, we 36epiranuca
iHINbTPaATUBHI 3MiHWM B nereHsx, y 73,3% (cepegHin pi-
BeHb anbAocTepoHy — 104,35+5,49 nr/mn) — we He 3a-
KpWnucst NOpoXHUHW posnagy i y 46,67% (cepeaHin pi-
BeHb anbAocTtepoHy 121,04+5,69 nr/mn) - Bigmivyanucs
3MiHM NoKa3HuKIB remorpamu. OTpuMaHi pesynbTaTh Yac-
TKOBO chiBnagalwTb 3 JaHWMK iHWOro aBTopa [9], skuin
BKadyBaB Ha MiABUWEHHA  PiBHA  anbAOCTEPOHY
(105,6+10,5 nr/mn) y xBopux Ha Tybepkynbo3 npu 3a-
KPUTTi KaBepH nicna 6 MmicauiB nikyBaHHS, MOPIBHSHO 3
TMMWU, B KOTO BOHM 3aroinucs npoTaroM nepwmx 6 micsauis
nikyBaHH4 (86,2+7,5 nr/mn). [HWi nokasHUKM edeKTUBHO-
CTi NikyBaHHs aBTOp HE BpaxoBYBaB.

CniBBigHOLIEHHS KOPTWU30M/anbAoCTEPOH 4O noyaTtky
nikyBaHHS Ta B AuHaMmiLi y xBopux 060X rpyn npeacras-
neHe B Tabn. 2, 3 AKOT BUAHO, WO A0 NoYaTKy NiKyBaHHS
Ta yepes 2-3 MicsLi BOHO CyTTEBO He BiOpi3HANocs, ane
HanpwkiHUi nikyBaHHSa y xBopux rpynu Tl cnocrepira-
noca  piske  3HWKEHHs  CMiBBIOHOLEHHS  KOpTU-
3on/anbgoctepoH (1,77+0,07 nr/mn). Mpu geTtansHomy
aHanisi ocobnueocTer nepebiry xBopobu y LMx nauieHTiB
6yno 3'scoBaHo, WO Yy BINbLIOCTI XBOPUX 3 HAWMHWXYM M



NMOKa3HMKOM CMiBBIAHOLLIEHHSI KOPTU30Mny A0 anb4ocTepo-
Hy gosle 36epiranuncs iHiNbTpaTUBHI 3MiHU B NerexHsXx,
Wwo cnpuano 6Ginbll HM3bKIM edEeKTUBHOCTI JliKyBaHHS
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XBOpMX, AKi MPUAManun TiNbku NpOTUTYGEpKyNbO3Hi npe-
naparm.

Tabnuus 2
CnisgiOHoweHHs1 kopmu3on/anb0ocmepoH 00 noyamky fikyeaHHs ma e uHamiui, M+m
Mpyna Tepmin [o novatky nikyBaHHs Yepes 2-3 micaui MNpwn Bunmcui
Mpyna MTM+KC (n=23) 2,87+0,13" 2,51+0,18" 2,8+0,05*"
Fpyna MTM 3,15+0,25% 2,5640,2*" 1,77+0,07
(n=15)
KoHTponbHa rpyna (n=11) 1,42+0,13

lMpumimka: * - pisHUUs eipozidHa nopieHsHO 3 daHumu npu eunucyi epynu Tl (p<0,001);
- pi3HUYS 8ipoecidHa nopigHAHO 3 KoHmMposiem (p<0,05-p<0,001).

BucHOBKM

1. Jo noyaTKy niKyBaHHSA y XBOpUX Ha Bneplie giar-
HOCTOBaHWIN OECTPYKTUBHUI TyOepKkynbo3 nereHb 3 Gak-
TEpIOBUAINEHHAM CMOCTEpIiracTbCa 3Ha4YyHe MiaBULLEHHS
PiBHA KOPTM30MY | 3HWKEHHS PiBHS anbAOCTEPOHY B nna-
3Mi KpOBI, MOPIBHSAHO 3 AaHWMUW KOHTPOSbHOT rpynu.

2. lopaBaHHA eK30reHHUX KOPTUKOCTEepOIaiB 3 ypaxy-
BaHHAM poboBoro GiopuTMmy dyHKUIT HagHUPHUKIB [0
KOMMJIEKCHOTO JliKyBaHHSI XBOpMX 3 BNepLUe AiarHocToBa-
HUM OECTPYKTUBHUM TyGepKynbO30M fereHb He MpurHi-
yye, a 3AIVCHIOE MOMIPHY CTUMYMIOKOYY Ait0 Ha (PyHKLUilo
KOPW HaZHWPHUKIB, LLO NPOSIBNSETLCS Oinbll MOBINbHOK
HopMarni3auielo piBHS KOPTU30MY i HE3HAYHUM NiABULLEH-
HsIM pIiBHSI anbAOCTEPOHY B MnasMi KpoBi, YNUM cnpuvsie
CKOPOYEHHIO TEPMIHIB Ta NigBULLEHHIO edeKTUBHOCTI ni-
KyBaHHSI.

3. Bucokuin piBeHb MiHepanokopTukoigie (anbgocrte-
POHY) NiATPMMYE npo3ananbHUiA NoTeHuian TKaHWH, oby-
MOBIIOIOMM MPUTHIYEHHS MpoTM3ananbHOI Aiil MKoKop-
TUKOIAIB, YMM cnpusie 30iNbLUEHHIO CTPOKIB JiKyBaHHS i
3HWXKEHHIO Ooro edeKTUBHOCTI Ta MOXe po3rnsgartucs,
SIK MPOrHOCTMYHO HECNPUATIMBUIA (PaKTOp, LLOAO NPOrHO-
3y nepebiry Ta nikyBaHHA TyGEpKynbo3y y TaKUX XBOPUX.
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Enaglish version: INFLUENCE CORTICOSTEROIDS ON THE FUNCTION
OF THE ADRENAL CORTEX FOR PATIENTS WITH FIRSTLY
DAIGNOSED DESTRUCTIVE PULMONARY TUBERCULOSIS™

Kulish M. V.
Higher State Educational Esteblishment of Ukraine "Ukrainian Medical Stomatological Academy"”, Poltava

7o study the effect of exogenous corticosteroids on adrenal function by tuberculosis the level of plasma cortisol and al-
dosterone in patients that were first diagnosed with destructive pulmonary tuberculosis, their correlation, and changes in
the treatment process were defined. Before treatment in patients with destructive pulmonary tuberculosis diagnoced for
the first time a significant increasing the cortisol level and decreasing aldosterone in plasma, compared with the data of
the control group were observed. Addition of exogenous corticosteroids is not depressing, considering the daily bio-
rhythm of adrenal function to the complex treatment of patients diagnosed winh the destructive pulmonary tuberculosis
for the first time, but has a modest stimulatory effect on the function of the adrenal cortex, wich results in slower nor-
malization of cortisol level and a slight increase the level of aldosterone in plasma;, thus promotes reducing terms and
increasing the efficiency of treatment. The high level of mineralocorticoids (aldosterone) supports the anti-inflammatory
potential of tissues, causing suppression of anti-inflammatory effect glucocorticoids, contributing to the increasing terms
of treatment and reduction of its effectiveness and can be considered as an adverse prognostic factor, regarding prog-

nosis and treatment of tuberculosis in these patients.

Key words: tuberculosis, the function of the adrenal glands, cortisol, aldosterone, treatment, corticosteroids

One of the most important factors of homeostasis sup-
port in the body under intoxication stress is the function of
the adrenal cortex, which provides adaptive processes by
biosynthesis of cortisol and aldosterone, which are factors
of anti-inflammatory and anti-inflammatory potential of tis-
sue forming characteristics of the pathological process.
Glucocorticoids and mineral corticoids have oppositely di-
rect effect. Glucocorticoids (cortisol) make anti-
inflammatory effect, and mineral corticoids (aldosterone)
potentiate the inflammatory process. If the glucocorticoid
function of the adrenal tuberculosis was widely studied in
70-80 years of the last century [2, 3, 11, 13], so in general,
their mineral corticoid functions were self withaut attention.
There are only a few works, including in which was made
determination the level of aldosterone [9, 11], corticoster-
one [2, 6] and several works in which estimated function of
the renin-angiotensin-aldosterone system in tuberculosis
[5, 8], but a complex study of both glucocorticoid and min-
eral corticoid function of adrenal tuberculosis wasn't con-
ducted, although their study is essential in the correction
the inflammatory potential of tissues during pathological
processes, including, tuberculosis.

Determination of cortisol and aldosterone level in
plasma of patients with tuberculosis and their correlation
and study of the changes of level of these hormones with
the influence of corticosteroid (CS) therapy may reveal
mechanisms of sanogenesis during treatment of tubercu-
losis. The purpose of the work was to determine the level
of plasma cortisol and aldosterone, their correlation in
patients firstly diagnosed of destructive pulmonary tuber-
culosis, and studied their changes during treatment and
with the influence of glucocorticosteroid drugs.

Materials and methods

The level of cortisol and aldosterone was determined
in 38 patients with firstly diagnosed destructive pulmo-
nary tuberculosis with excretion mycobacterium tubercu-
losis who were hospitalized in the Poltava Regional Clini-
cal TB Dispensary. Depending on the mode of treatment,

all patients were divided into two groups. The group
ATD+CS - 23 patients received standard anti-TB chemo-
therapy [7] with the additional purpose of the intensive
phase of prednisolone given daily biorhythm of the adre-
nal function (20 mg every other day, in the morning,
once, for at least 2 months, with removal of the drug
once, without reducing pharmacotherapeutic dose) [1,
10, 12]. The ATD group — 15 patients received only anti-
TB drugs (ATD) in standard mode. By sex, age, clinical
forms and severity of tuberculosis process groups were
identical. The control group consisted of 11 healthy vol-
unteers. During the research, patients' rights were taken
into account in accordance with the Helsinki Convention.
The hormonal researches were made at the Re-
search Institute for Genetic and immunological graunds
of pathology and pharmacogenetics of the Higher State
Educational Esteblishment of Ukraine "Ukrainian Medical
Stomatological Academy" in Poltava by modern standard
kits (DRG ® Cortisol ELISA (EIA 1887) and DRG ® Al-
dosterone ELISA (EIA 4128), DRG International Inc.,
USA). Blood sampling for researches were made in the
morning (7%°-8%%), on an empty stomach. In order to
eliminate the influence of various factors on the results of
research, they excluded medication for 5-7 days to the
taking of blood that can affect for hormone level in blood,
they were advised to keep mental calm, do not drink al-
cohol and do not abuse salty food. The hormone level
was determined in patients on hospitalization (before
treatment), in 2-3 months (after the intensive phase of
treatment) and before discharge from the hospital.
Efficiency of treatment was determined by the dynam-
ics of the clinical manifestations of the disease, normali-
zation of hemogram, suspension of excretion mycobacte-
rium tuberculosis, resorption focal and infiltrative changes
or sealing and healing cavities. Statistical analysis of the
results of researching was made with help of spread-
sheets Microsoft Office Excel 2007 [4] with the definition
of the average value of its average error and Student's t-

“ To cite this English version: Kulish M.V. Corticosteroids on the function of the adrenal cortex for patients with firstly daignosed
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test. The difference between the parameters that were
studied was considered reliable at p<0,05.

Results and discussions

Before treatment the patients with tuberculosis of both
experimental groups showed a significant increase in the
average level of cortisol (244,41 + 7,77 and 231,89 +
13,55 ng / ml, p>0,05, respectively) decreasing the aver-
age level of aldosterone (93,0 + 4,34 and 88,09 + 10,14
pg/ml, p>0,05) compared with the data of the control
group (table 1). At the end of the intensive phase of
treatment (after taking prednisone of sick people of the
group ATD+CS) in both groups was marked decreasing
the level in cortisol (229,41 + 9,26 and 200,89 + 12,69
ng/ml, p>0,05), more pronounced decreasing was the
patients from the ATD group, that received only anti-TB
drugs. This trend was observed at the end of treatment
(202,5 + 3,99 and 194,13 + 8,87 ng/ml, p>0,05, respec-

tively). The aldosterone level increased after 2-3 months
of treatment the patients from ATD+CS group (109,46 +
5,98 pg/ml), whereas it has not changed at the ATD
group (87,56 + 7,61 pg/ml, p<0,05). The patients from the
ATD+CS group showed a significant decreasing of aldos-
terone at the end of treatment (76,3+2,45 pg/ml) and the
patients from the ATD group was a significant increase
its - (112,25 + 4,97 pg/ml, p<0,001).

Identified trends are related to the fact that additional
purpose of prednisone, given the daily biorhythm of the
adrenal function, the patients from ATD+CS were made
modest stimulatory effect at adrenal function without
causing its depression, which manifested a moderate
pace normalize cortisol level and a slight increase aldos-
terone levels after 2-3 months of treatment, in contrast to
the indicators of ATD patients and led to increasing the
efficiency of treatment the patients of ATD+CS group.

Table 1

The level of cortisol and aldosterone in plasma of TB patients before treatment and in the dynamics

Groups Control group (n=11) Group ATD+CS (n=23) Group ATD (n=15)

Cortisol, M+m, Aldosterone, Cortisol, Aldosterone, Cortisol, Aldosterone,

Time ng/mi M+m, pg/ml M+m, ng/ml M+m, pg/ml M+m, ng/ml M+m, pg/ml

Bef%‘;rt‘rteat' 244,4127 7T 93,0+4,34*# 231,80+13,55*# 88,09+10,14*
After 2-3

months of | 161.98+23.92 | 117.87+1085 | 559 414906+ | 109,46+5,98% 200,89+12,69 87,567,614
treatment

At discharge 202,5+3,99 76,3£2,45" 194,13+8,87 112,25+4,97

Note: * - the difference is likely compared to the data at discharge within the group (p<0,05 - p<0,001);
~ - the difference is likely compared with the corresponding data of the ATD group (p<0,05 - p<0,001);
# - The difference is likely to compared to the data of the control group (p<0,05 - p<0,001).

So, 86,96% of patients from the ATD+CS group,
which additionally administered prednisone, after 2-3
months of treatment surcease excretion mycobacterium
tuberculosis, 43,48% of patients - closed cavity decay,
47,83% of patients - dissolved or sealed the focal and
infiltrative changes in the lungs and 69,57% of patients -
normalized hemogram values. The results were worse:
46,67%, 20,0%, 26,67% and 33,33% respectively at the
patients of ATD group, who received only chemotherapy.

Identified trends were the same at the end of treat-
ment too. The patients from the ATD+CS group of the
effectiveness of treatment achieved: surcease excretion
mycobacterium tuberculosis - 91,33%, the closing of
cavities — 73,91% resorption or sealing of the focal and
infiltrative changes — 86,96%, the normalization of hemo-
gram — 95,65% compared with patients of the ATD group
(66,67%, 40,0%, 53,33%, 66,67%, respectively).

The high level of mineralocorticoids (aldosterone) was
found from the patients ATD group at the end of treat-
ment, supported pro-inflammatory potential of the tis-
sues, causing suppression of anti-inflammatory the effect
of glucocorticoids what influenced for the time of treat-
ment and reduce its effectiveness. So, after 6 months of
treatment, 60% (the average level of aldosterone 102,6 +
5,63 pg/ml) of the patients of ATD group, who took only
anti-TB drugs, has remained infiltrative changes in the

lungs, 73,3% (average aldosterone - 104,35 + 5,49
pg/ml) — it has not closed the cavity of decay yet and
46,67% (the average level of aldosterone 121,04 + 5,69
pg/ml) - were noted the hemogram changes. The re-
ceived results are partially the same with the data of an-
other author [7], who pointed out the increasing the level
of aldosterone (105,6 + 10,5 pg/ml) the patients with tu-
berculosis that cavities close after 6 months of treatment,
compared with those whom they healed during the first 6
months of treatment (86,2 + 7,5 pg/ml). The author didn’t
take into account the other indicators of the effectiveness
of treatment.

The correlation of cortisol / aldosterone before treat-
ment and in the dynamics of the patients in both groups
is presented in the table 2, from which we can see that
before treatment and after 2-3 months it did not differ
significantly, but at the end of treatment the patients from
the ATD group demonstrated a sharp decrease in the ra-
tio of cortisol / aldosterone (1,77 + 0,07 pg/ml). In a de-
tailed analysis of the characteristics of the disease in
these patients it was found, that the majority of patients
with the lowest ratio of cortisol to aldosterone maintained
infiltrative changes in the lungs longer which promoted
the lower effectiveness of treatment for patients who re-
ceived only anti-TB drugs.

Table 2
The correlation of cortisol/aldosterone before treatment and in the dynamics, Mtm
Time Before treatment After 2-3 months of treatment At discharge
Groups
Group ATD+CS (n=23) 2,87+0,13" 2,51+0,18" 2,8+0,05*"
Group ATD (n=15) 3,15+0,25*" 2,560,2*" 1,77+0,07
Control group (n=11) 1,42+0,13
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Note: * - the difference is likely compared to the data at discharge of the ATD group ( p<0,001);
~ - the difference is likely to compared to the data of the control group (p<0,05 - p<0,001).

Conclusions

1. Before treatment in patients with firstly diagnosed
destructive pulmonary tuberculosis with excretion myco-
bacterium tuberculosis a significant increasing the corti-
sol level and decreasing aldosterone in plasma, com-
pared with the data of the control group. were observed

2. Addition of exogenous corticosteroids is not de-
pressing, considering the daily biorhythm of adrenal func-
tion to the complex treatment of patients with firstly diag-
nosed destructive pulmonary tuberculosis, but has a
modest stimulatory effect on the function of the adrenal
cortex, wich results in slower normalization of cortisol
level and a slight increase the level of aldosterone in
plasma; thus promotes reducing terms and increasing the
efficiency of treatment.

3. The high level of mineralocorticoids (aldosterone)
supports the anti-inflammatory potential of tissues, caus-
ing suppression of anti-inflammatory effect glucocorti-
coids, contributing to the increasing terms of treatment
and reduces its effectiveness and can be considered as
an adverse prognostic factor, regarding prognosis and
treatment of tuberculosis in these patients.
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3B'AA30K NOJIIMOP®I3MA FEHA TLR4 3 K/TIHIKO-
IMYHOJIOrNMT4YHUMU NOKA3SHUKAMMU NPU ATONIYHIN
BPOHXIAJIbHIN ACTMI™

JlsaxoBcbka H.B.

HaykoBo-A0CnigHWIM IHCTUTYT reHETUYHNX Ta iIMYHOMOrYHNX OCHOB PO3BUTKY Natonorii Ta dapmakoreHeTukun Buwioro
JepXaBHOro HaBYarnbHOro 3aknagy YkpaiHu «YkpaiHcbka MeauMyHa ctoMaTosoriyHa akagemis», m. MNMontasa

HccreqoBara 3Ha4MMoCTe MomMMop@uama Asp299Gly ¢ 3ameHovi A Ha G B riosunumm 896 (rs4986790) reHa TLR4 u cBA3b
C UMMYHOPErY/ISITOPHbIMU QDaKTOPaMu B MEXAHNU3IMAX PazBUTUS aTOMNYECKOH BPOHXHa/IbHOU acTmbl (ABA). Hamu 6biio
060c/1e40BaHo 45 4esoBek 60/1bHbIX ABA . [narHo3 ABA u CTereHb ee TSXKECTU YCTaHOB/IEH B COOTBETCTBUN C YTBEDXK-
AEHHBIMU KPUTEDUSMU T0/TUMOPGU3IM reHa TLR4 896 A/G CTatucTuYecku 4OCTOBEPHO (p = 0,04) BCTpevaercs B rpyrine
0071bHBIX ABA YEM ¥ IPaKTUHECKM 340POBbIX /UL, YTO [103BO/ISET PACCMATPUBATL rEH TLR 4, KaK reH-kaHaugar 3Toro
3a60/1€BaHNS. Y GO/IbHBIX, KOTOPbLIE HECYT amieib 896G reHa TLR4 3aboneBaHne HavynHaaocs ¢ gercrsa (p = 0,03), B
CIIEKTDE CEHCHBU/M3aLMH MPUCYTCTBOBA/IN MULLEBLIE GaKTopbl (P = 0,02) u NposSBiIeHNs 4pPyrov aniepri4eckos naro-
s10rm1 (P = 0,045). EQUHUYHBIN HYKIEOTUAHBIU OTMMOPGU3M reHa TLR4A y GO/IbHbIX aTOMNYECKON aCTMOM C KOMITEHCH -
DOBAHHbBIM TEYEHUEM X3PAKTEPUIYETCH CYLUECTBEHHBIM CHIDKEHNE ypOBHS IL-10, a6COMOTHOrO Kosm4ectsa CD4*/ 257/
FOXp3" - KJIETOK U OTCYTCTBUEM B3aUMOCBSI3EN 3TUX JIMMQPOLNTOB C APYIVIMU UMMYHOJIOMMYECKUMU [10KA3aTENSIMU. Hcc-
JIELOBAHNE EHETUYECKUX ACIIEKTOB AaTOIMMYECKOH ODOHXUA/IbHOU aCTMbl [103BOJISIOT  ONTUMU3UPOBATE  JIEYEGHO-
ANArHOCTUYECKUE POTOKOIIb! AaHHOM Natosior 1 CrioCOOCTBYIOT BHELDEHUIO TPOGUIAKTUYECKUX MEDOIPUSTIN 10 pa-
3BUTHIO U PACITPOCTPAHEHUIO ANINIEPIUYECKUX 3360/1eBaHMI

KnoueBble cnosa: atonmyeckasa actma, Tonn-peuentop, NosiMMopcunam.

BpoHxianbHa acTma - ue npuknag MynbTUaKTOPHOT BiAMIHHOCTI B reHax, L0 KOHTPOIIOKTb 3axXMUCHI peakuii

naTornorii, gka BUHWKaE Npu B3aemofii dakTopiB HaBKo- OpraHiamMy MOXyTb BU3Ha4aTu Pi3HWI XapakTep nepebiry
NUWHBOrO cepefoBua W CNagKoBOi CXMIbHOCTI. B 3ananbHOro npouecy i cneuynudiyHnxX iMyHONOrivyHUX
OCTaHHI POKM nopsafg i3 KNiHIKO - dyHKUiOHaNbHUMK, iMy- peakuin.
HOMOrYHUMWN OOCAIIKEHHAMU aKTUBHO MPOBOAUTLCS BU- MeTta [ocniopKeHHs OUiHUTH 3HAYUMICTb
BYEHHSI TEHETUYHUX OCHOB aTOMiyHOI BpoHXianbHOI acT- nonimopdiamy Asp299Gly 3i 3miHOK ageHiHa Ha ryaHiH B
Mu (ABA), OCKinbku Takui nNioxia O03BONSE PO3LUMPUTU nosuuii 896 (rs4986790) reHy TLR4 Ta Mnoro 3B'A30K 3
YSIBMIEHHSI NPO MEXaHi3My po3BUTKY LIbOro CKIagHoro na- iMyHOPErynaTopHummn daktopamm B MexaHiamax po3BuT-
TonoriyHoro cpeHoTtuny [19]. BuB4eHHA reHeTUYHUX acne- Ky ABA.

KTiB CXWUNMbHOCTI A0 BpoHXiansHOT acTMU CTBOPHOKOTL HOBI

nepcrnekTMBM B po3pobui AiarHOCTUYHUX KpUTEPIiB, iHaW- MaTepianu Ta MeTOAN

BidyanbHWX Nporpam NpodiknakTuky i cTpaTerii nikysaH- Hamn Gyno obctexeHo 45 oci6 xBopux Ha ABA.
HA aToniyHoi natornorii [4 ,15]. OiarHo3 ABA Ta cTyniHb i TSDXKKOCTIi BCT@HOBMEHO

leHeTVKa BPOIKEHOTO iMYHITETY CTana LeHTPOM akK- BIANOBIAHO [0 3aTBEpAXeHWX KpuTepiis (Hakas MO3
TUBHUX MIKHAPOOHWX JOCHImKEHb, K MOXIMBa nartore- Ykpaitu Ne767 Ta wMikHapoaHi pekomeHgauii GINA,
HeTW4Ha naHka atonii [1]. 3HauyHa yBara CKOHLEeHTpoBaHa 2011) Ha 6asi anepronoriyHoro i MynbMOHOMOTYHOTO
KOHUEnNLii OAMHUYHUX 3aMiH Y reHomi JHK (ogHoHyKneo- BioaineHHa [MonTaBcbkoi o6nacHoi KNiHIYHOI  nikapHi.
TUOHWIA noniMopdiaMm — OHI), ki KOaylTh CTPYKTYpY AHaMHeCTUYHi faHi 3i6paHi LNAXOM aHKeTyBaHHA 3 Bu-
T0||_|-|o'qi6Hor0 peLenTopa 4, nopyLwyr4m TUM CamMuMm KOPUCTaAHHAM Crleu,iaanoro onuntyBalnbHUKa. Ycim
perynsuito BPOMKEHOI iMyHHOI cucTemm npu B3aemogii i3 nauientam 3 ABA Gynu nposefeHi 3ararnbHOKMiHIYHI
LiNUM PSAOM aHTUrEHIB, L0 MOXe BYTU KIoYoBUM hak- nabopaTopHi, iIHCTpyMeHTanbHi Ta anepronoriyHe obcTe-
TOpom aucbanaHcy pisHMX BUAIB xennepHux nimgouuTis KeHHs.  HasBHicTb  ceHcubinisauii  po  aneprexis
y xBopux Ha ABA [2, 3]. [loBeaeHa BaxnvBa porb LMX [iarHOCTOBaHO LUMISIXOM MPOBEAEHHS LUKIPHOTO TecTy-
naTepH-po3ni3HaBanbHUX PeLEnTopiB y naTtoreHesi paay BaHHs (MPUK-TECT) 3 OCHOBHUMY aepoarnepreHamu (noby-
3axBoptoBaHb: aTtonivyHoi BA y aiten [14], yporeHiTanbHux TOBMMU, MUIKOBUMY, €miAepManbHAMK, rpUBKOBUMK) i
iHekuiit  [13], 3ananbHUx xBopo® nNapomoHTy [16], xap4osumu anepreHamu (TOB «ImyHonor», M. BiHHWUSA).
CnpuUrHATNMBOCTI [0 iHdekuii y Bll-iHdikoBaHux [6], 069T6>K6HH9 nposoavnu - 3a  ymoBW  BIACYTHOCTI 'y
LykpoBoro piabety [17], peBmaTtoigHoro aptputy [12], navieHTa 3aroCTPEHHs OCHOBHOTO Ui CYMYTHIX XPOHIYHMX,
XPOHIYHOTO capkoifosy [5]. BiICYTHOCTi rOCTPUX IHTEPKYPEHTHUX iHEKLINHNX 3aXBO-

BuBueHHst posnosctomkeHocTi OHM TLR 4 y xBopux ploBaHb Ta TSXKOI CynyTHbOI natororii, sika 6 morna
Ha ABA BuKnukae ocobnvBy 3auiKaBMeHICTb, OCKIbKM, BMIIMHYTW Ha pe3ynbTaTu AOCNiMKeHHs. [Jo rpynu KoH-

* LumyeanHs npu amecmauii kadpig: JIX0BCbKa H.B. 3B'930K ro/iMop@iaMa rera TLR4A 3 KIIHIKO-IMYHOIOMYHUMY [TOKA3HUKAMU [PH
arorniyHivi 6porxiasibHiv actmi, — 2013. — T. 17, Ne 3-4. — C. 27-30.
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Tponto yeivwnuM 90 npakTUYHO 3[0poBMX OCib, 6Ges
anepronoriyHoro aHamHe3sy 3 6asu OHK HOl reHeTuyHux
Ta iIMyHONOrYHNX OCHOB PO3BUTKY MaToNorii Ta hapmako-
reHetTukn BOH3Y «YkpaiHcbka MeanyHa cToMaTosnoriyHa
akagemia».  [ocnigpkeHHs nposoannun BiANOBIAHO
HagaHO! NMUCbMOBOI 3roaM Ha NPoBeOeHHs 0BCTEXEHHS
Ta yxBanu KOMicii 3 eTU4HMX NuTaHb Ta GioeTukn Bkasa-
HOro HaB4YanbHOro 3aknagy. BuaineHHs reHomHoi OHK
34incHoBanu MeTOAOM deHon-xnopopopMHoi
ekcTpakuii. BuaHaveHHs nonimopdiamy 896A/G reHy
TLR4 npoBegeHO METOAOM MOfiMepasHOoi JTaHLIroBoil
peakuii 3 BMKOPUCTAHHAM cheuudiYHMX npanmMepis
[13].PeHoTMN nimdoumnTiB aHanisyBanu LWMASXOM BU3HA-
YEHHS PIBHIB eKcrpecii NOBEPXHEBUX aHTUMEHIB KIiTUH 3
BUKOPUCTAHHAM MOHOKIMOHanNbHUX aHtutin CD4, CD25
(BpoBHMLTBO «CopbeHT», Pocis) Ta
BHYTPILUHBOKNITUHHOrO  Ginky FoxP3 («eBioscience»,
CLUA) meTogoM MpoOTOYHOI umTodnoopumeTpii. BusHa-
YEHHS MPOBOAUNIN HA MPOTOYHOMY LMTOMIOOPOMETPI
EPIX LX-MCL (Beckman Coulter, CLLA), BukopucToByto-
un nporpamy System Il TM software, piBeHb 3aranbHOro

IgE, iHTepnewkiHy-4,10 (TOB «Ykpwmea-[oH», YkpaiHa)
BM3Hayanu B CUMpPOBAaTL|i KPOBi 3a AOMOMOrO0 HENPSMOro
imyHodbepmeTHOro aHanisy. MaTtematuyHy obpobky oT-
pPUMaHNX AaHUX 3AINCHIOBaNM 3 BUKOPUCTaHHSAM nporpa-
Mu «STATISTICA 6.0» (StatSoft Inc).

PesynbtaTy gocnigxeHHs T1a ix 06roBopeHHs

Byno npoaHanizoBaHo 4acTtoTy  nonimopdiamy
Asp299Gly 3i 3mMiHOI adeHiHy Ha ryaHiH B no3uuii 896 (rs
4986790) reH y TLR4 y xBopux Ha ABA Ta B rpyni
nonynsauiHoro koHTtpomnto (tabn.l). Y 3paskax OHK 90
0Ci0, WO BXOAWMM A0 rPYNu KOHTPOIIO, MyTaHTHUIA FeHo-
TMn GG He OyB BMABMEHMI, YacToTa reTepo3nUroTHOro
reHotuny AG cknana 4,5% (4 ocobu), yactoTa «auKoro»
reHotuny AA ctaHoBuna 95,6% (86 ocib). Y xBopux Ha
ABA BignosigHi aaHi 6ynu Takumu: GG — He 6yB BUsiBne-
HuiA, AG — 15,6% (7 ocib), reHotun AA -84,4% (38 ocib),
TOGTO MiXK YacToTaMu reHOTWNIB Y rpyni KOHTPOMIO Ta y
xBopux Ha ABA BigmivyaeTbCA AOCTOBIpHa Pi3HMLUA (p =
0,04), wo xapaktepusye reH TLR 4, gk reH - kaHAMAaT B
po3BuTky ABA.

Tabnuysi 1
Po3snodin yacmom 2eHomuriie ma anenel 2eHy TLR4 y xgopux Ha ABA ma & epyrii KOHmMPOoIo
FeHoTMn,anensb nonym”'(':]'l'g'g)mmponb XBO(F:]':H‘:‘S)AEA p*
AA 95,6 (86) 84,4 (38)
AG 45 (4) 15,6 (7) 0.04
GG 0 0
G 97,8 (176) 92,2 (83) 008
A 22 (4 7.8(7) ’

OcobnuBICTIO XBOPUX, O € HOCIAMWM MYTaHTHOI aneni
(tabn.2.) e nposiBM noniceHcubinizauii, a came
noeaHaHHA NobyTOBOI Ta NUNKOBOI aneprii 3 Xxap4oBMMU
dhakTopamu - Lie BigMiYeHo y Bcix 7 xBopux (p = 0,013). Y
6 oci6 uiei rpynu (p=0,03) nposiBu ABA nouymHanucs B
paHHLOMY AUTUMHCTBI; 4 NauieHTV NPOWLINN TUMNOBI eTanu

“atoniyHoro Mapuy”. XapakTepHow KNiHiYHOK O3HaKo
BkazaHoro OHI1 TLR4 6yna cynyTHa anepriyHa
naronoris (puHIT Ta KoH'tokTuBIT) (p=0,045). MepeBaxHa
OinbuwicTb xBOpUX Manu 3axsoptoBaHHsa LWKT Ta vacTi
npossu [PBI.

Tabnuus 2

KniniyHi ocobnueocmi nepebicy ABA e 3anexHocmi 8i0 nonimopgpiamy 896A/G 2eHy TLR4

; XBopi Ha ABA Hocii «ankoi» XBopi Ha ABA Hocii MyTaHTHOI aneni *
HassHicTb 03Haku aneni A TLR4, (n=38) G reny TLR4, (n=7) P
MoniceHcnbinisauis, LWo BKMovae Tak 7 7 0.013
Xap4oBi hakTopu Hi 31 0 '
CynyTHi anepriyHi 3axBOptoBaHHS Tak 6 5 0.045
(PUHIT, KOH'HOKTUBIT) Hi 32 2 '
B aHamHesi nposiBM "aToniyHoro map- Tak 7 6 0029
wy” Hi 31 1 '
. Tak 17 5
Yacrti IPBI i 21 5 0,344

[Mpuv aHanisi gaHuX, WO XxapaKkTepusytTb CTaH iMyHHOT
CUCTEMM Y HOCIIB romo- Ta retepo3nrotu TRL4 - Hamu
BUSIBNEHO psag UikaBux pakTiB, SKi MOXyTb BigirpaBatu
BaXNuBY ponb y PO3YMiHHi ocobnusocTten
iMmyHonaToreHe3y ABA.

[PYHTYIOUNCb Ha KMNacU4YHWUX MOSIOXEHHSIX Cy4YacHOI
iIMYHOMOriYHOI Hayku [7] MOXHa BiOMITUTV O3HaKM ancba-
naHcy y AisnbHOCTI IMYHHOT CUCTEMU Yy BKasaHWUX rpynax
XBOpMX 3 komneHcoBaHum nepebirom ABA. Lle B nepuuy
yepry CTocyeTbCsl BUCOKOI akTMBHOCTI CD4 - nimcpouuTis.
XapakTtepHoto ~ 03Hakoi  (Tabn.4) KOMMNEeHCOBaHOro
nepebiry ABA y nauieHTiB 3 reTepo3vroTHMMM 3MiHaMm
TLR4 € 3MeHLWeHHAM KinbkocTi (3 17 go 6) ctaTuCTUYHO
[OOCTOBIpHUX B3aEMO3B'A3KIB Ta CyTTEBE 30iNbLUEHHS CU-
nnM  kopenauii  UMx 3B'A3KiB, SK MNpuknag - npsma
Kopensuia Mk piBHamu IgE Ta IL4, ska Bigobpaxae Tn-
nosun ans ABA B3aemMO3B’I30K iMyHOperyniow4oi Ta
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edeKTOpHOI NaHoK naToreHesy. BigmideHi [ocToOBIpHi
aMiHn piBHa CD4'/25'/Foxp3” Ta IL10 y xBopux 3
nonimopdciamom 896A/G reHy TLR4 (tabn.3). Ak Bigomo,
BKa3aHW iHTEpNewKkiH € OOHWUM i3 OBOX OCHOBHUX edek-
TopHuX MegiaTopie T-reg kniTnH [18, 8]. 3miHn piBHSA IL-
10 mMoOxHa po3rnagaTu, SK CUCTEMHY iIMYHHY peakuito, SK
HaTypanbHUX, Tak W iHOYKOBAHUX  T-perynoymx
niMmdouunTiB - Le NigTBEpAXYTb psg aBTopis [11].

dakT [OCTOBIpHOro 3MEHLLUEHHS piBHSA
CD4%/25"/Foxp3” y B3a€EMO3B'Si3Ky 3 WOr0 OCHOBHMM
megiatopom - IL10 y HOCIiB reTepo3vroTHoro BapiaHTy
reHa TLR4 wmoxe Oyt BaxnmBum pakTopom Yy
iMyHOreHeTu4yHoMy naToreHesi ABA. T-reg KniTMHWN KOH-
TPOMIOKOTE peakLii He TiNbkn aganTMBHOrO, ane i Bpoa-
XKEHOro iMyHiTeTy, B Tomy umcri i TLR [ 9]. Bigomo, wo
3aBAsAKM HasBHOCTI Tonn - nogibHux peuenTopiB Ha
NOBEPXHi BKA3aHUX PErynorYnx KniTMH BOHU MOXYTb aK-
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TMBYBaTUCA TUMM X (paKTOpamu, WO aKTUBYOTb edek-
TOPHI KMiTMHW BpoaxeHoro imyHiTeTy [10]. JoBeneHo, wo
NiACUNEHHA  aKTUBHOCTI  T-perynwowumMx  KiiTUH B
pes3ynbTaTti NOBTOPHOI CTUMynNsUii natoreHamm obymoB-
NEeHo He Tinbkn OpMyBaHHAM KMiTUH nam’aTti, ane i
eKCMaHciel Uux perynatopHux KniTMH nig  BNAVMBOM

aktusauii yepes Toll - nogibHi peuentopu [9]. Buxogsaum 3
LibOro, MOXIMBO, O reHeTUYHi 3aMiHu TLR4 mMoxyTb npu-
3BOAUTM [0 MOPYLUEHHSA B AiANbHOCTI iHLIOI CKNagoBoil
LbOro MexaHiamy, B HaLIOMy BUMAAKy — Cynpecii MaHKu:
T-reg- kniTuH Ta IL10.

Tabnuusi 3
IMyHonoeiuHi nokasHuku y xeopux Ha ABA e 3anexHocmi 8i0 eeHomury 896A/G 2eHy TLR4
Hocii "aukoi aneni” (AA), Hocii myTaHTHOT aneni
Ne Mokasrnk xsopﬁ Ha ABA (n:(38)) (AG), xsgpi Ha ABA (n=7)
1 CD 4", Tn 0,67 + 0,07 0,78+ 0,17
2 CD 4°/25",Tin 0,16 + 0,02 0,27 + 0,08
3 CD 4125 IFops, 0,07 £0,01* 0,03 +0,01*
4 Nenkountn, I'n 6,55+0,4 8,7+1,89
5. EosnHodinm, 'n 0,06 £ 0,01 0,05+ 0,02
6. Jlimdouuntn, I'n 1,47 £0,13 2,05 + 0,45
7 IgE, MOg 163,8 + 14,4 170,8 + 45,8
8 IL10, nr/n 0,45 + 0,02 * 0,35 + 0,03*
9 IL 4, nr/n 63,09 + 9,28 38,6 +8,18
* p < 0,05 y nopieHsiHHI 3 2pyrioto ocib Hociig "dukoi aneni’”.
Tabnuys 4
Cuna kopensyiliHo20 38's13Ky iMyHOI02i4HUX NMOKa3HUKig 8 3anexHocmi 8i0 eeHomurly 896A/G eeHy TLR4
KopensiuiiHi napu * Hocii ,QMKOIAEJ;eg]IngS;)Q), XBOpi Ha Hom)l(ggl;ﬁ:;rfézréﬁg%AG),
1 CD4" ta CD4'/25" 0,47 -
2 CD4" 1a CD4"/25/Foxp3” 0,54 -
3 CD4" Ta nelikouuTm 0,73 0,93
4 CD4" Ta eo3anHodinm 0,49 -
5 CD4" Ta nimdounTn 0,87 0,99
6 CD4"/25" Ta nimdouuTn 0,54 -
7 CD4'/25" Ta nefkoumnTn -- 0,81
8 CD4"/25"/Foxp3'Ta neitkoLuTn 0,46 -
9 CD4"/25"/Foxp3” Ta nimgoumntn 0,41 -
10 CD4"/25"/Foxp3” 1a IL10 0,52 --
11 JlevikounTn Ta €03nHOdINU 0,59 --
12 Jlenkountun Ta nimgounTn 0,75 0,92
13 EosnHodinu Ta nimcgoumntn 0,60 --
14 IgE Ta IL4 0,63 0,96
15 IL10Ta IL4 - -0,77

*- Bci eka3aHi napu € cmamucmu4Ho docmosipHumu ( p< 0,05)

MigTBEepoxeHHaM nonoxeHb [20] Npo BaXMMBICTb
iMyHoperyniotouoi aii CD4'/25'/Foxp3” y xsopux Ha ABA
Moxe OyTu nosiBa y OcCib i3 retepo3vroTHUMKM 3mMiHamMu
reny TLR4 poctaTHbOi CWMRM HeraTMBHOHAaMNpPaBreHoro
KopensuinHoro B3aemo3s’asky IL10 Ta IL4, ski xapakTe-
p13yI0Tb CYNPECcuBHY Ail0 OQHOTO 3 OCHOBHWX MeaiaTopis
T-reg- KnNiTMH Ha IHAYKTOP CWHTE3y arnepros3HavyLumx
iMyHOrno6yniHis.

BucHOBKM

1. Nonimopaiam reHy TLR4 896 A/G cTaTUCTUYHO Bi-
porigHiwe yactiwe ( p =0,04) 3ycTpivyaeTbCcsa B rpyni XBO-
pux Ha ABA HiXX y NpakTU4YHO 340pOBMX OCiO, WO A03BO-
nae posrnagaTty red TLR4, gk reH-kaHaAnOaTt B poO3BUTKY
LbOro 3axXxBOPIOBaHHSI.

2. Y xBopux, ki HecyTb anenb 896G reHy TLR4 3a-
XBOPIOBaHHA no4vnHanochb 3 gutuHctea (p=0,03), B cnek-
Tpi ceHcubinisauii 6ynu xapyosi 4YnHHUKM (p=0,02) Ta
Manu Micue nposBW iHWOI anepriyHoi  nmaTonorii
(p=0,045).

3. OOVHWMYHMI HYKNEOTUAHMN MNONIMOPMI3M reHy
TLR4 y xBOpMX Ha aTomiyHy acTMy 3 KOMMEHCOBaHUM ne-
pebirom xapakTepu3yeTbCs CYTTEBUM 3MEHLUEHHSA PiBHS
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IL-10, aBcontoTHOI kinbkocTi CD4'/25 /Foxp3” - kniTuH Ta
BiJCYTHICTbIO B3aEMO3B’A3KIB LMX MNiMAOUUTIB 3 iHLIMMK
iMYHOMNOrYHMMU NOKa3HMKaMMm.

4. NocnigXeHHs reHeTUYHUX acnekTiB aToniyHoi 6po-
HXianbHOI aCTMKW [03BOSISATL ONTUMI3yBaTK NiKyBanbHO-
0iarHOCTUYHI NPOTOKONM AaHOi naTosorii Ta cnpusioTb
BMNPOBaXXeHHIO NPOiNakTUYHUX 3ax0aiB LWOoJ0 PO3BUTKY
Ta PO3MOBCHOAKEHHS anepriyHNX 3aXBOPIOBaHb.
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Enaglish version: RELATIONSHIP OF GENE’S POLYMORPHISM OF
TOLL-LIKE RECEPTOR 4 WITH CLINICAL AND IMMUNOLOGICAL
PARAMETERS IN ATOPIC ASTHMA”™

Lyakhovskaya N. V.

Bronchial asthma is an example of multifactorial disease that occurs in the interaction of environmental factors and ge-
netic predisposition. The aim of the study was to evaluate the significance of polymorphism Asp299Gly change A to G at
position 896 (rs4986790) TLR4 gene and its relationship with the immunoregulatory factors in the mechanisms of atopic
asthma (AA). Materials and Methods: We examined 45 people AA patients. The diagnosis of the AA and its severity is set
in accordance with the approved criteria. Results: TLR4 gene polymorphism 896 A / G statistically significant (p = 0.04 )
/s found in the group of patients with AA than in healthy individuals, which allows us to consider TLR 4 gene as a candl-
date gene in the disease. In patients who carry the gene TLR4 896G allele the disease began in childhood (p = 0.03),
the spectrum of sensitization were dietary factors (p = 0.02), and there were other manifestations of allergic disease (p
= 0.045). A single nucleotide polymorphism of TLR4 gene in patients with atopic asthma is characterized by over-
compensated significant reduction in IL-10, the absolute number of CD4 ™ / 25 7/ Foxp3® - cells and abcence of rela-
tionnshifs between these lymphocytes and other immunological parameters. Conclusion: The study of the genetic as-
pects of atopic asthma optimize diagnostic and treatment protocols of this disease and contribute to the implementation
of preventive measures for the development and dissemination of allergic diseases.

Kay words: atopic asthma, Toll like receptor, polymorphism

Bronchial asthma is an example of multifactorial atopy [1]. Much attention is focused concept on single
disease that occurs in the interaction of environmental nucleotide polymorphism in the genome DNA ( SNP)
factors and genetic predisposition. In recent years the coding structure of Toll - like receptor 4, that can be a key
study of the genetic basis of atopic asthma (AA) is factor imbalance various lymphocytes lymphocytes in
actively pursued, as this approach allows to extend the patients with AA [2, 3]. The important role of these
understanding of the mechanisms of development of this patterns recognition receptors is prove in the
complex pathological phenotype [19]. The study of the pathogenesis of several diseases : atopic asthma in
genetic aspects of asthma propensity to create new children [14], urogenital infections [13], inflammatory
perspectives in the development of diagnostic criteria for periodontal disease [16], gerpevirusny infection [6],
individual programs of atopic disease [4,15]. Genetics of diabetes mellitus [17] rheumatoid arthritis [12], chronic
innate immunity has become a center of active sarcoidosis [5].

international studies as a possible pathogenetic link of

“ To cite this English version: Lyakhovskaya N. V. Relationshijp of Gene'’s Polymorphism of Toll-like Receptor 4 with Clinical and
Immunological Parameters in atopic asthma / / Problemy ekologii ta medytsyny. - 2013. - Vol 17, N2 3-4. - P. 30 -33.
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The aim of the study is to evaluate the significance of
polymorphism Asp299Gly change A to G at position 1187
(rs4986790) TLR4 gene and its relationship with the
immunoregulatory factors in the mechanisms of AA.

Materials and Methods

We examined 45 people patients with AA. The
diagnosis of the AA and its severity is set in accordance
with the approved criteria (international recommendations
GINA, 2011) on the basis of allergy and pulmonary
department of the Poltava Regional Hospital. History data
collected using by a special questionnaire. All patients
with  AA  were held general clinical laboratory,
instrumental and allergy testing. Sensitization to
allergens diagnosed through skin testing ( prick test) with
the major aeroallergens (household, pollen, epidermal,
fungal) and food allergens ( "Immunology”, Vinnitsa). The
survey was conducted in the absence of the patient's
worsening primary or concomitant chronic, acute lack of
intercurrent infections and severe comorbidity, which
could affect the results of the study. The control group
included 90 healthy individuals with no allergic history
with the bases of DNA Research Institute of Genetic and
immunological basis for the development of pathology

and pharmacogenetics " Ukrainian Medical Dental
Academy." The study was conducted according to the
provision of a written survey and determine the
commission on ethics and bioethics issues of this
institution. Isolation of genomic DNA was performed by
phenol - chloroform extraction. The definition of
polymorphism 896A / G TLR4 gene carried by the
polymerase chain reaction [13]. Lymphocyte phenotype
was analyzed by determining the level of expression of
cell surface antigens using the monoclonal antibodies,
CD4, CD25 ( production of " Sorbent ", Russia), and
intracellular protein Foxp3 («eBioscience», USA) by flow
cytometry. At flow cytofluorometry EPIX LX - MCL
(Beckman Coulter, USA) using a program System Il TM
software, serum total IgE, IL -4, 10 (OOO " Ukrmed -
Don," Ukraine) in serum was determined by indirect IFA.
Mathematical processing of the data was performed
using the program «STATISTICA 6.0» (StatSoft Inc).
Results. We analyzed the frequency of polymorphism
Asp299Gly change of adenine to guanine at position
1187 (rs 4986790) in the TLR4 gene in patients with AA
and in the group of population controls ( Table 1).

Table 1
The Frequency Distribution of Genotypes and Alleles gene’s TLR4
Control group Patients with atopic asthma .
Genotypes, alleles (n=90) (n=45) p
A 95,6 (86) 84,4 (38)
AG 45 (4) 15,6 (7) 0,04
GG 0 0
G 97,8 (176) 92,2 (83)
A 22 (4) 7,8 (7) 0,06

*p < 0,05 in comparison with the control group

In DNA samples of 90 people that were part of a
control group, the mutant genotype GG was not
identified, the frequency of the heterozygous genotype
AG was 4.5 % (4 people), the frequency of "wild" AA
genotype was 95.6 % (86 people). Patients with AA had
next results : GG - was not detected, AG - 15,6% (7
people), the genotype AA -84.4 % (38 people). etween
the frequencies of genotypes in the control group and
patients with AA noted a significant difference (p = 0.04),

it's characterizing the TLR 4 gene, as the gene -
candidate for the development of AA. The patients who
are carriers of the allele G (Table 2) has polisensibilisa-
tion: domestic and/or pollen allergies with dietary factors -
is observed in all 7 patients ( p = 0.013). 6 persons in this
group (p = 0.03) has manifestations of the AA in early
childhood, and 4 patients underwent standard
procedures " atopic march."

Table 2
The Clinical Features of Atopic Asthma

Attribute Patients with atopic asthma “wild” allele Patients with atopic asthma mutant allele «
(A) TLR4 carriers, (n=38) (G) TLR4 carriers, (n=7) P
Polysensibilisation that yes 7 7 0013
including food alergens no 31 0 !
Comorbidities (rhinitis, yes 6 5 0.045
conjunctivitis) no 32 2 '
"Atopic march” in the yes 7 6 0029
history of deases no 31 1 '
Frequent SARS ye 17 5 0344
no 21 2

The characteristic clinical feature of this TLR4 SNP
was associated with allergic pathology (rhinitis and
conjunctivitis) (p = 0.045). The vast majority of patients
had gastrointestinal diseases and frequent
manifestations of SARS. We identified a number of
interesting facts that can play an important role in
understanding the characteristics of the
immunopathogenesis of the AA in the analysis of data on
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the state of the immune system in carriers homo - and
heterozygotes Toll - like receptor 4. Based on the classic
principles of modern immunological science [7] you may
notice signs of an imbalance in the immune system in
these groups of patients with compensated over AA. This
is particularly true for the high activity of CD4 - cells. A
characteristic feature (Table 4)
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Tabl.4
Strength of the Correlation due Immunological Parameters depending on the genotype 896A/G gene’s TLR4
: . Patients with atopic asthma “wild” Patients with atopic asthma
The pair correlation * dlisle (A) TLR4 F(J:arriers, (n=38) mutacrgrﬁg(ref ((55:)7';LR4
1 CD4" and CD4'/25" 0,47 -
2 CD4" and CD4/25 /Foxp3* 0,54 --
3 CD4" and Leucocytes 0,73 0,93
4 CD4 and Eosinophils 0,49 --
5 CD4" and Lymphocytes 0,87 0,99
6 CD4"/25 and Lymphocytes 0,54 -
7 CD4'/25" and Leucocytes -- 0,81
8 CD4'/25"/Foxp3” and Leucocytes 0,46 --
9 CD4'/25"/Foxp3” and Lymphocytes 0,41 --
10 CD4"/25"/Foxp3” and IL10 0,52 -
11 Leucocytes and Eosinophils 0,59 --
12 Leucocytes and Lymphocytes 0,75 0,92
13 Eosinophils and Lymphocytes 0,60 --
14 IgE and I1L4 0,63 0,96
15 IL10 and IL4 -- -0,77

*- All of the pairs are statistically significant (p < 0,05)

AA compensated flow in patients with heterozygous
changes TLR4 is a decrease in the number (from 17 to
6), statistically significant relationships and a significant
increase in the strength of correlation of these links, as
an example - a direct correlation between the levels of

IgE and IL4, which reflects the typical for AA relationship
immunoregulatory and effector pathogenesis. There was
a significant change in the level of CD4 + / 25 + / Foxp3 +
and IL10 in patients with polymorphism 896A / G gene
TLR4 (Table 3).

Table 3

Immunological parameters Dependency Genotypes 896A/G eeHy TLR4

Homozygous (AA), Heterozygous (AG),
Ne Index ()rl19:38) (AA) ():19:7) (AG)
1. CD 4" G/l 0,67 + 0,07 0,78 £0,17
2. CD 47/25", Gl 0,16 + 0,02 0,27 +0,08
3. Ch4 /22//'F0xp3 ’ 0,07 +0,01 * 0,03 + 0,01
4. Leucocytes, G/I 6,55+ 0,4 8,7+ 1,89
5. Eosinophils, G/I 0,06 + 0,01 0,05 + 0,02
6. Lymphocytes, G/ 1,47 £ 0,13 2,05+ 0,45
7. IgE, U/ ml 163,8 + 14,4 170,8 = 45,8
8 IL10, pg/l 0,45+ 0,02 * 0,35+ 0,03*
9 IL 4, pg/l 63,09 + 9,28 38,6 + 8,18

*p < 0,05 in comparison with the homozygous

Interleukin-10 is one of the two main mediators of
effector T - reg cells [18, 8]. Changes in the level of IL -
10 can be regarded as a systemic immune response,
both natural and induced T - lymphocytes regulators -
this is confirmed by a number of authors [11]. The
significant reduction in the level of CD4 + / 25 + / Foxp3 +
in conjunction with its main mediator - IL10 heterozygous
carriers of TLR4 gene variant may be an important factor
in the pathogenesis of immunogenetic AA. T - reg cells
control reactions not only adaptive, but innate immunity,
including TLR [9]. It is known that due to the presence of
Toll - like receptor on the surface of these regulatory cells
may be activated by the same factors which activate the
effector cells of innate immunity [10]. It is proved that the
increased activity of T - regulatory cells after repeated
stimulation of pathogens due not only to the formation of
memory B cells, but also the expansion of these
regulatory cells through Toll - like receptors [9]. On this
basis, it is logical to assume that the genetic changes
TLR4 may lead to a breach in the performance of the
other component of this mechanism, in our case - the
suppression of the link : T - reg - cells and IL10.
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Conclusions:

1. TLR4 gene polymorphism 896 A / G statistically
significant (p = 0.04) is found in the group of patients
ABA than in healthy individuals can be considered TLR 4
gene as a candidate gene in the development of this dis-
ease.

2. In patients who carry the gene TLR4 896G allele
the disease began in childhood (p = 0.03), the spectrum
of sensitization were dietary factors (p = 0.02), and there
were other manifestations of allergic disease (p = 0.045).

3. A single nucleotide polymorphism of TLR4 gene in
patients with atopic asthma is characterized by over-
compensated significant reduction in IL-10, the absolute
number of CD4 + / 25 + / Foxp3 + - cells and absence of
relationship between these lymphocytes other immu-
nological parameters.

4. The study of genetic aspects of atopic asthma op-
timize diagnostic and treatment protocols of this disease
and contribute to the implementation of preventive meas-
ures for the development and dissemination of allergic
diseases...
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AHANI3 ANHAMIKU KNIHIYHUX 3MIH CTAHY PYBLIEBO3SMIHEHUX
TKAHWH HA PI3HUX ETAMNAX NPO®IJIAKTUKU NATOJIONTHHUX
PYBLIB FOJIOBU TA LUUT™

CkpuriHnk B.M., Aserikos 4.C., Ckikesnd M.I
BOH3Y «YkpaiHcbka MeguyHa cTomaTtornoriyHa akagemia», M. Nontaea

llpogmnakTika 06pazoBaHus NaTosIornYeckux pybLOB KOXU - OfHAa U3 aKTYallbHbIX MPO6IIEM M1/IaCTUHECKOU Xupyprum
ro/sioBu 1 LWen. PyOLIOBOUSMEHEHHNE TKaHU BOSHUKAIOT B PE3Y/ILTATE ONEPATUBHBIX BMELLATE/ILCTB U PA3/TUYHBIX 10BPE-
KASKOLMX PaKTOPOB (MEXGHUYECKOIO, TEPMUYECKOIO M XUMUYECKOIO BO3AEUCTBUS, MOHUINPYIOLLErO M3JTYHEHUS], I7TY-
BOKOro 4ECTPYKTUBHOIMO BOCIIA/IEHNS]). MHOIre aBTOpsI OTMEYEIOT ITOHSTUE «CKIIOHHOCTb K OOpPa30BaHuo», HO HE OCBE-
LYBIOT MPUHLMITUESIBHOMO ONPEAESICHNS COAEPIKAHUS STOMO ONnpPeneneHus. Hamu UCTONIKOBAHO BbILLIEYTOMSIHYTOE 1OHS-
THE, KaK COCTOSIHNE OpraHu3Ma, Py KOTOPOM BO3HUKAIOT PyOLIOBbIE NIMEHEHNS B OTBET Ha MUHUMATIBHYIO TPaBMy Wim
HEBOJILHO OCTaIOTLCS 6E3 BHUMAaHUS NAUNEHTa. [1oC/ie NPOBEACHUS TIUATEILHOIO aHaM3a ByHAaGMEHTAIbHBIX U34aHW
U IEPUOANYECKMX HAYYHBIX TYO/IMKALMH, HamMu 6blIO ONPEREIEHO, HYTO MOHSTHE «CKIIOHHOCTb K 06PAa30BAHUI0 11aTo/0-
TMHECKUX PyOLOB» HA CErOAHS HE OBOCHOBAHO.

KrtoueBble crnoBa: nocreonepaunoHHbI pybel, natonoruyeckuin pybel, npodunakrvka, aepmodumbpase.
Poboma € ppazmenmom HLOP kaghedpu xipypaiyHoi cmomamonoeii ma wienenHo-nuyesoi Xipypeil 3 nnacmu4yHoro ma pekoHcmpy-

KMUBHOI0 Xipypeieto 20/108u ma wui - «Onmumi3zauisi KoHcepeamugHo20 ma XipypeiyHoe20 JliKy8aHHS1 X80pux, Wo Maomb 0eghekmu ma
Oegbopmauii mkaHUH wienenHo-nuyesoi dinsiHku, Ne depxasHoi peecmpauii Ne 0110U004629

MopylweHHsa UiniCHOCTI WKipy NpU3BOAUTL OO0 BUHKK- niH» Ne 5, BTUpaHHsi kpeMy «[lepmodpibpase» 3 pas3u Ha
HeHHs1 pybuiB. Perynsuis gaHoro npouecy 3anexuTb Bif neHb. Yepes 3 Micsui gospiBaHHs py6us npoBoauvnu
baratbox cpakTopiB. dakTopmu obymoBneHi rmmbuHo Ta enekTpodopes i3 npenapatom «JliniH» Nel0 yepes aeHb,
NMoLWe MOWKOMXEHHS!, TepMiHOM nepebiry paHoBOro 3 TpaguvuinHuM ynbTpacoHOMOPE3OM TiAPOKOPTMU3OHY
npouecy, NPUYNHOK BUHUKHEHHS TPaBMaTUYHOTO areHTy, yepes AeHb, BTUpaHHs kpemy «[epmModibpase». Yepes 6
3HWKEHHAM iIMYHITETY, eHAOKpuHonarii, aHemii, nopy- MicauiB npoBoauniack NOBTOpHa MpodinakTvka LNAXoMm
LEHHSAMW acoLuiaTUBHOI MIKPOnopn, 3HUKEHHAM MIKpO- enekTpodopesy posunHy «JliniH» 3a HaBedeHOW BULLe
UMpKynsuii Ta micuesoi remoanHamiku [1-3]. MEeTOAMKOI 3 OAHOYACHUM YrbTpadoHOOPE3OM Kpemy

BaraTto aBTOpiB HaAronowyTb Ha MOHATTI «CXMUIlb- «Oepmodpibpase» Nel5 yepes aeHb. NoBTOpHI Npodpinak-
HICTb 0O YTBOPEHHS», ane He BUCBITMAOTb NPUHUUMNOBO- TWUYHI 3axoam npoBogunucs 3 9 Micsaus.
ro BU3HAYEeHHS 3MICTY LibOro Tepminy [4]. [ns KNiHIYHOT OUiHKN AMHaMiKM YTBOPEHHS pybuis Ha

MatonorivHi pybui 6ynu nogineHi Ha Tpw rpynu: cnpa- eTanax ix npodinaktuku, a came 3 3, 6, 9, 12 micsuis,
BXHIi Kenoig, XubHui kenoig i rinepTpogiyHmin pybeLb. Hamu Oyna BMKOpWUCTaHa CTaHAapTauinHa Tabnuusd, sika
CnipaBxHii Kenoig BuHMKAE 6e3 BUAMMUX MPUYMH, LLO XapaktepuayBana yTBOpPeHHS pybuiB 3a n'ATbma O3Haka-
[ae niactasu gymaTtu Npo CXWUIbHOCTI 40 PO3BUTKY NOro y Mu: o3Haka M1 — Tnn pybusi; o3Haka M2 — KOHCUCTEHLs
okpemux ocib. HecnpaBxHii Kenoig MoXe BUHUKHYTU Ha pybus; osHaka 3 — konip pybus; o3Haka 4 — wyTnu-
Oynb-SKit NonepeaHbO YLWIKOMKEHIN AinsHui Tina i Ha Mi- BiCTb pybLs; o3Haka 15 — nnowa pyous.

CLUi KOMULWHIX pybuiB i3 nepexofoM Ha 300pOoBi AiNsHKM [nsa BM3HayeHHs1 nonimopaiamy reHy enactuHy B 20
wikipm [5, 6]. €Kk30Hi 928197 A>G Hamu NPOBOAUNUCH BWUAINEHHS re-

Hamu 6yno o6rpyHTOBaHO TEpMiH «CXMIbHICTb A0 HomHoi [1HK 3 BEHO3HOI KpOBI 06CTEXYBaHUX 3a JOMNOMO-
YTBOPEHHSA» NaToNoriyHMx pyobuiB 3 KniHiYHOI, Mopdorno- roto Habopy «[HK-ekcnpec-kpoB».
riYHOT Ta reHEeTUYHOI TOYKK 30py [7-12]. MpoBegeHe Hamu mopdonoriyHe AOCNIMKEHHSA Byno

CNpsiIMOBaHe Ha BUSBMEHHSA FICTOSMOMYHNX ocobnmBocTen

Matepianu Ta meToau 6ynoBu naTonoridyHux pyobuiB Ta iX 3MiHWM B Npoueci npo-

MeToto poboTtn 6yno po3pobka onTMansHOro MeTo- hinakTUku.
Ay npodinakTuku nicnsonepauiiHux naTonoriyHMx pyo- .
LB Y XBOPMX, SIKi CXWUMbHI A0 iX YTBOPEHHS. PesynuTaTty Ta ix 0o6rosopenHs
O06’ekTOoM AocnigXkeHHs: 18 nauieHTiB, Lo 3Haxoau- [Mpy BMBYEHHI AMHAMIKW KNiHIYHWUX 3MiH BCTAHOBIIEHO,
nMCAa Ha NiKyBaHHi NiCnsa NNaHOBUX BTPyYaHb, SKi CXUIbHI LLIO MpW 3acTOCyBaHHi NPOMINaKkTUKKL, y XBOPUX 3 BUSNe-
[0 YTBOPEHHS NaTONOrNiYHMX pyoLiB. HUM MoniMopdi3aMOM FreHy enacTuHy, HanodinbL NO3NTUB-
[na npodinakTukM yTBOPEHHS NaTosoriyHMx pyouis Ha OuHaMika crnocTtepiraenacs y napametpa 12 — KoHcu-
npoBoauny BHYTpPiWWHbLOPYOUEBI iH'ekuUii npenapaty «[li- cTeHUist pybus, ocobnueo nicng 3 micauiB npodinakTuny-

“ UutyBarHa npu arecrayii kagpis: Ckpurirmk B.M., Asetikos [.C., Ckikesnd M.I. AHa/M3 AUHAMIKM KITIHIYHUX 3MiH CTaHy
PYOLIEBOIMIHEHNX TKAHMH HE PI3HUX €Tarnax rpo@iiakTvky rnaToaoridyHux pybuis rososu 1a wui // [pobremu ekosiorii i meguuymnm. —
2013. - T. 17, N2 3-4. — C. 34 -35.
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HKX 3axoAiB. Ha 12 micsaub 03HaKM HOpMarbHOI KOHCUCTEH-
uii pybus cnoctepiranu y 9 (50%) naujeHTiB. Hanbinbw no-
BiNbHO 3MiHIOBaBCA NokKas3HuK M4 — yyTtnumBeicTb pybus 3 3 no
9 Micsaub NpodpinakTukK 3i 36epexXeHHsIM Lboro napameTpy
0o 12 wmicsaua nposedeHHs npodoinaktuki. Ha 12 micsup
03HaKy HanpyeHocTi pybusi Bu3Hadanmcs y 8 (45%) nauie-
HTiB. 3miHa napameTpy N1 — Tmn pybusa cBigYMTL NPO MOri-
PLUEHHS LbOro MokasHmka Mixk 6 Ta 9 micsuem npodinakTu-
KW, ane CyTTEBUM 3MEHLLEHHsIM nicna 3 eTany. Yepes 12
micauiB y 6 (34%) nauieHTiB crnocTepiranu rinepTpodidHmi
roOMOreHHui py6eub, a 'y 2 (11%) nauieHTiB rinepTpodidyHniA
py6eLpb 3 Byanunkamun. O3HaKn yTBOPEHHSI HOPMOTPOIYHOTO
pybus BigmiveHi y 9 (50%) nauieHTiB. MokasHwmk 15 — nnowa
pybusi, SKMiA CyTTEBO 3MEHLLMBCS 3 3 no 6 Micsaupb npodina-
KTMKM MiCNst 9KOro napameTp 3anuvuaBcsa He3MiHHMIA. Ha 12
MiCsiLlb O3HaKa NepLUOoro CTyneHto cknagana 16 (89%) naui-
eHTiB. Y 2 (11%) naujieHTiB BU3HAYanu CepenHio MrioLLy.
[ocrtoBipHo 3MeHLwwmBCs napameTp 13 — konip pybus. Han-
OinbLl cyTTEBa AMHaMika croctepiranacsa 3 3 no 6 micsup
NpodwinakTUkM 3 nogansLiMM NOBiNbHUM AOr0 3MEHLLEHHSAM
nicna 2 Ta 3 etany npoginakTnyHKX 3axogis. Ha 12 micaub
03HaKW 300poBOI LLKipK BU3Havanacs y 15 (84%) nauieHTis.

AHani3 anenbHWX 4acToT Mokasas, Wo anens G go-
CTOBIPHO YacTille 3ycTpidanacsi B rpyni XBopux, O CXu-
NbHi 4O YTBOPEHHS naTonoriyHux pybuis. Hamu Bussne-
HO [OCTOBIPHY 3anexXHICTb MK HasiBHICTIO MONIMOPAHOro
anens G Ta nigBUWEHNM PU3MKOM YTBOPEHHS NaTornoriy-
HUx pybuiB.

IMyHOriCTOXiMiYHE BMBYEHHS TiICTOMOMYHUX 3Pi3iB py-
6uiB y XBOpPUX 3 BUSABMEHMM MNoMiMopdiaMoM reHy enac-
TUHY i3 3aCTOCYBaHHAM MapKepiB BCTaHOBWIIO, LLO B eni-
Tenii BUSIBNSAIOTLCA KMITUHKU, SIKi HA CBOIN MOBEPXHi eKc-
npecytoTb 4o Makpkepa CD 3 Ta CD 68 i BignosigHo €
iHTpaeniteniansHMmK T-nimdouuTamm i Mmakpodaramm Ta
Ao makpkepa Ki 67, wo nigTeepavno 3HayHy nponicepa-
TMBHY aKTUBHICTb hibpobnacTi

BUCHOBOK: Takum YMHOM, aHani3 AMHaMIKK KMiHIYHUX
3MiH NapameTpiB, LU0 XapaKTepu3yloTb YTBOPEHHS pybLe-
BO3MIHEHMX TKaHWH MOKa3aB, LU0 BCi BOHW [OCAralTb 3HU-
KEHHs1 Nicns 3anpornoHOBaHOro Hamu MeToay npodpinakTu-
KW. Y nauieHTiB CXMIbHKUX A0 YTBOPEHHS NaTomnoriyHnx pyo-
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LB 3ahikCOBaHO CTATUCTUYHO 3HAYMMMI MOKa3HWK PO3BUT-
Ky HopMoTpodpivHmx pybuis (y 11(53%) xBopmx).

Jlitepatypa

1. ®ucrans H.H. Pybuosble aecdopmaumm u KoHTpakTypbl /
®ucranb 3.4., Camonnenko I.E. // Nnactuyeckas xvpyprus.
— NoHeuk: «Bebep», 2008. — C.136-162.

2. Mwuwanos B.I". Mpobnembl AuarHOCTMKV 1 NeYeHnst naTono-
nnyecknx  pyouos / B..  Mwwanos, B.B.Xpanau,
W.A.HazapeHko [ gp.] //Xvpyprusi YkpanHbl. —2008. - Ne. 4
(28). — C.109-114.

3. Les cicatrices hypertrophiques et cheloides dans les brulures:
traitement chirurgical / E.Calefft, A. Bocchi, G. Montacchini, [et
al] // Burns, 1993, Vol.6, N.4. — P.255-263.

4, BonxosutuHosa J1.A. KenougHble py6ubl / J1.A. BonxosuTu-
HoBa, M.H. Maenoga // M., MegnuuHa, 1977. — 134c.

5. Keloids: a 6 year review of the clinical relevance of steroid
therapy. / A.Edwin, S. Mobin, V.Partha[et al] / Abstracts of
12" Congress of the European Burns Association: Budapest.
—2007.-P.29.

6. Rayner K. The use of pressure therapy to treat hypertrophic
scarring / K. Rayner // J. Wound Care.— 2000. - Vol. 9. —
P.151-153.

7. CkpunHuk B.M. Monimopdpiam G28197A>G reHy enactuHy
BU3HAYa€e CXWUMbHICTb [0 YTBOPEHHS NaTonoriyHux pyouis /
B.M. Ckpunhuk, .M. Kangawes, O.A. LWnwukosa, [.C. AserTi-
koB // Mpobnemwn ekonorii i MeanumHn. — 2012. — T. 16.— Ne
5-6.—C. 61-64.

8. CkpunHuk B.M. MopdodyHkuioHanbHe 0BrpyHTYyBaHHsi npo-
hinakTvkM nicnsionepauinHnx NaTonoriYHMx pyouis obnmuus
Ta wui / B.M. CkpunHuk, [.C. AseTikoB, .A. €poLueHko //
CBiT MeguumHm Ta Gionorii. — 2012. - Ne 4, — C. 96-98.

9. CkpunHuk B.M. MopdodyHkuioHanbHe 0brpyHTyBaHHs npo-

inakT1kM nmicnsonepauinHnx KenoigHux pyouis obnnyusa Ta

wwui / B.M.Ckpunnuk, [.C.AseTikoB, .A. €poweHko // CaiT

MeauumHu Ta Gionorii. — 2013. — Ne 1. — C. 85-87.

AserTikoB [1.C. OcobnmBocTi OyaoBu Ta GiomexaHi4HMX Bnac-

TUBOCTEN CMONyYHOTKAHUHHWX CTPYKTYp ronoswu / [1.C. AseTi-

KkoB // BicHuk mopdonorii. — 2010. - Ne 16(3). — C. 721-726.

AserikoB [l. C. OnTumiauisi meToaukv nignomy i mobinisauii

LLKIPHO-KMPOBUX Ta LLKIpHO-(hacLianbHO-KMPOBMX KIanTiB Ha

rornosi / 1. C. AseTikoB // YKpaiHCbKWIA CTOMATOSOMYHNIA anb-

MaHax. — 2010. — Ne 5. — C. 18-20.

AserikoB [1. C. MopdodyHkuioHanbHi ocobnmeocTi bynosu

M'SIKUX TKaHWH PI3HUX OINISHOK ronoBu foauHKU : aBToped.

OVC. Ha OTPUM. BYEH. CTYMeHHs AOKT. Med. HayK : creu.

14.03.01 “HopmanbHa aHaTomis” / 1. C. AseTikoB. — X., 2011.

-37c.

10.

11.

12.



Tom 17, N 3-4 2013 p.

Enaglish version: CLINICAL ANALYSIS OF THE DYNAMICS OF SCAR
TISSUE CHANGES AT DIFFERENT STAGES OF PREVENTING
PATHOLOGICAL SCARS OF HEAD AND NECK™

Skrypnyk V.M, Avetikov D.S, Skikevych M.G.
“Ukrainian Medical Stomatological Academy" (Poltava)

Prevention of pathological formation of scars on skin is one of topical problems of plastic head and neck surgery. Cicatri-
cial changes result from surgeries and various damaging factors (mechanical, thermal or chemical influence, ionizing ra-
diation, a deep destructive inflammation). Many authors note the concept "tendency to formation”, but don’t show basic
definition of the content of this term. We interpreted the above-mentioned concept as a condition of organism at which
there are cicatricial changes in response to the minimal trauma or involuntarily without attention of the patient. After
carrying out the careful analysis of fundamental editions and periodic scientific publications, we defined that the concept
"tendency to formation of pathological scars” is not proved for today.

Key words: postoperative scar, abnormal scar, prevention, dermofibraze.
The work is a fragment of R & D Department of Operative Dentistry and Maxillofacial Surgery with plastic and reconstructive surgery

of the head and neck - "Optimization of conservative and surgical treatment of patients with defects and deformations of the tissues of
the maxillofacial region, Ne State registration Ne0110U004629.

Destruction of skin leads to scarring. Regulation of months, we used table that characterized the formation of
the process depends on many factors. Factors due to the scars on five criteria: a sign of P1 - the type of scar, a
depth and area of damage, a period of wound healing sign of P2 - the consistency of the scar, a sign of P3 - the
process, the cause of the traumatic agent, decreased color of the scar, a sign of P4 - the sensitivity of the scar,
immunity, endocrinopathy, anemia, impaired associative a sign of the P5 - the area of the scar.
microflora, reducing microcirculation and local hemody- To determine the elastin gene polymorphism in exon
namics [1-3]. 20 g28197 A> G we carried out the selection of genomic

Many authors focused on the notion of "a tendency to DNA from venous blood of the subjects with a set of
form", but did not cover the fundamental determination of "DNA -express- blood."
this term [4]. The conducted morphological study was aimed at

Abnormal scars were divided into three groups: a real identifying the histological features of the structure of
keloid, false keloid and hypertrophic scar. This keloid oc- pathological scarring and changes in the process of pre-
curs for no apparent reason, which gives reason to think vention.

about the predisposition to develop it for individuals. Un-

real keloid can occur at any pre-damaged area of the Results and Discussion

body and on the site of the former scar with the transition In the study of the dynamics of clinical changes it was
to healthy skin [5, 6]. found that the application of prevention in patients with

We have justified the term “tendency to pathological viyalenim elastin gene polymorphism, the most positive
scarring” strom clinical, morphological and genetic point changes in observed parameter P2 - the consistency of
of view [7-12]. the scar, especially after three months of preventive

The aim of the work was to develop an optimal measures. At the 12 month a sign of normal consistency
method of preventing postoperative pathological scarring of the scar was observed in 9 (50%) patients. The slow-
in patients who are prone to their formation. est rate unchanged P4 the sensitivity of the scar from 3

The object of the study: 18 patients who were treated to 9 month prophylaxis with preservation of this parame-
after the planned interventions and who are prone to ab- ter to 12 months of prophylaxis. 12 month scar strength
normal scarring. characteristics defined in 8 (45%) patients. Changing the

To prevent the formation of pathological scars the in _par_ameter P1 - type of scar indicates deterioratiqn of this
scar injection with «Lipin» Ne 5, were rerformed cream indicator between 6 and 9 months of prophylaxis, but a
«Dermofibraze» rubbed 3 times a day. After 3 months of significant decrease after 3 stages. After 12 months in 6
maturation of the scar electrophoresis preparation « (34%) patients had a homogeneous hypertrophic scar
Lipin» Ne 10 per day with a traditional phonophoresis of and 2 (11%) patients with hypertrophic scar nodules.
hydrocortisone in a day, massaging cream Signs of normal atrophic scar formation were observed in
«Dermofibraze» were introduced. After 6 months, a re- 9 (50%) patients. Indicator P5 - the area of the scar,
fresher prevention by electrophoresis solution «Lipin» in which significantly decreased from 3 to 6 month prophy-
the above procedure while Ultraphonophoresis cream laxis after which the parameter remained unchanged. At
«Dermofibraze» Ne 15 per day. Repeated preventive month 12 was a sign of the first stage 16 (89%) patients.
measures were carried out from 9 months. In 2 (11%) of the patients was determined the mean

For the clinical assessment of the dynamics of scar- area. Significantly decreased P3 parameter - the color of
ring at the stages of prevention, namely 3, 6, 9, 12 the scar. The most significant trend was observed from 3

“ To cite this English version: Skrypnyk V.M, Avetikov D.S, Skikevych M.G.. Clinical analysis of the dynamics of changes scar tissue
changes at different stages of preventing pathological scars of head and neck / / Problemy ekologii ta medytsyny. - 2013. - Vol 17, N@
3-4. - P. 36 -37.
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to 6 month prophylaxis followed by a slow decrease after
his 2 and 3 stages of preventive measures. At month 12
healthy skin features defined in 15 (84%) patients.

Analysis of allele frequencies showed that the G allele
was significantly more common in patients who are prone
to abnormal scarring. We found a significant relationship
between the presence of the polymorphic allele G and an
increased risk of abnormal scarring.

Immunohistochemical study of histological sections of
scars from patients diagnosed with elastin gene polymor-
phism markers using established that epithelial cells are
found, which on its surface to marker 3 expressing CD
and CD 68 respectively, and have intraepitelialnimi T-
lymphocytes and macrophages and makrkera Key 67
confirmed a significant proliferative activity of fibroblasts.

Conclusion: thus, the analysis of the dynamics of
changes in clinical parameters characterizing the forma-
tion scar modified tissues showed that all of them reach
the descent after our method of prevention. Patients
prone to abnormal scarring demonstrated a statistically
significant indicator of normal atrophic scarring (in 11
(53%) patients).
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O HEOBXOAUMOCTU NPOBEAEHUSA 3AK/TFOUYUTEJIbHOM
AE3NHOEKLUU CNIJIUT-CUCTEM™

Kosyna CB.

ocynapcTBeHHoe YupexaeHne «KpbIMCKUIA rocyqapCTBEHHbIM MeAULIMHCKUIA YyHuBepcuTeT nmenmn C.U. F'eoprneBckoro»,
r. Cumdpeponons.

Merta pobotv rosisrasa B ropiBHSIHHI MIKPOG/I0pH, BUAIIEHOI 3 XapKOTUHHS XBOPUX, 3 LUTAMaMu, BUSIB/IEHUMYU B OiOr/1iB-
Ui Cr/IIT-CUCTEM, BCTAHOB/IEHMUX 3@ MICLEM iX MPOXUBAHHS. IAEHTUYHICTL LITAMIB MIATBEDAXYBA/IACS CIIEKTPOM aHTHUOIO-
TUKOPENCTEHTHOCTI. 19 Staphylococcus aureus 4OAaTKOBO poBOANIOCS ParoturiyBarHHs. B Xo4i poboTH 3 XapKOTUHHS
naLieHTIB 6y/10 BugineHo 103 wramm Mikpogriopu, a 3 Giorn/iiBku CrisiiT-cucTeM - 27 [AEHTUYHUX iM wTamiB (26,2%). Ta-
KUM YUHOM, pe3ysibTatv AOCTIAKEHHS AOBOAATL 3B 930K MK MIKDOG/IOPOIO, O BUKITUKE/IA 3aXBOPIOBAHHS, 3 TIEN, IO
KOJ/IOHI3yBasla cUCTEMY KOHANLIOHYBAaHHSA. OTXe, Cr/IIT-CUCTEMU B MPUMILLEHHSX, A€ 3HAXOAATLCA XBOPI, C/I4 po3r/isgarv
SK pE3EPBYap MIKpo@iopH, O MPeACTaB/IsSeE HEOESNEKY A/1 IHIUMX XUTE/TB ab0 BIABIAYBAYIB LIbOro rpuMileHHs. I, ric-
J19 O4YIKaHHS MELIEHTa 3 3aXBOPIOBAHHSIM OpPraHiB ANXaHHS OaKTepiasibHOI ETiosorii, MOTPIOHE MPOBEAEHHS 3aK/TIOYHOI
AE3IHGEKUIT Cr/IIT-CMCTEMU, BCTAHOB/IEHOI B IMPUMILLEHHI, A€ TOU 3HaX0AMBCA 1T Yac XBOpobu. [pOBEAEHI AOCTIIINEHHS
TAKOX [10Ka3anm, Lo BUMOITINBILLE A0 TEMITIEPATYPHOrO PEXUMy Ky/ibTuBAaLII MIKpog/iopa: Streptococcus pneumoniae,
Moraxella catarrhalis, Haemophilus spp. i Streptococcus agalactiae KO/IOHI3yBaTH CrIiT-CUCTEMU HE 34aTHA. Ii npejcras-
HUKU B 6IoM/IBYI CIVIIT-cuCTEM He BusB/IS/CSA. Staphylococcus aureus, Candida albicans, Klebsiella pneumonia i
Pseudomonas aeruginosa, HaBraku, akTUBHO 3aCe/isl/in CUCTEMU KOHANLIIOHYBAHHS MOBITPS - OTPUMAHI AaHI AEMOH-
CTPYIOTb 82% [AEHTUYHICTD LUTaMIB, BUAIIEHNX 3 MOKPOTY NaLiEHTa Ta 3 OIOM/IiBKM Cri/IiT-cUCTEM. TOMY, 4715 3ar100IraHHs
34CE/IEHHIO MIKPOQI/IOPOIO CII/IIT-CHCTEM, TAKOXK IMOTPIOHA PO3pPO6Ka EGEKTUBHOI CXeMu iX rPOoPIIaKTUYHOI AE3HPEKLII.

Knioyosi criosa: ririeHa, Mikpodnopa nosiTpsi NpUMILLEHb, CUCTEMU KOHAWLIOHYBaHHS NOBITPS.

M3-3a psiga KOHCTPYKTUBHbIX OCOOGEHHOCTEN ChnuT- BeAEHNE 3aKIIOYMTENBHON OE3MHAEKLUN CUCTEMBI KOH-
CUCTEMbI IErKO KOJIOHU3MPYHOTCS YCMOBHO-NATOrEHHON OVLIMOHMPOBAHUS.
MUKpodhnopoi [3]. BYacTHOCTU, Npu NMOHMXKEHUN Temne- Llenb gaHHoM paboTbl cocTosina B nNoaTBEPXKOEHUU
paTypbl BO3alyxa Ha TennoobmeHHuke npoucxoamT obpa- NPUBEOEHHOIO BbILLE YTBEPXKAEHUSA NYTEM NOWCKa MOEH-
30BaHMe KOHAEeHcaTa, a nonajawllas BO BHYTPEHHWUM TUYHBIX LUTAMMOB, BblAENEHHbIX KaK M3 MOKPOTbI Gonb-
GroK NbINb COAEPXKUT Kak CaMuM MUKPOOPraHU3Mbl, Tak 1 HbIX XPOHWYECKUM GPOHXMTOM U NMHEBMOHMen (bakrtepu-
NpUrogHble Ans UX pasMHOXeHUs1 cybcTpaThl. 3acenus- anbHOW 3TMONOrMK), Tak WU HaWAdeHHbIX B OuonneHke
wasa CnnuT-cuctemy Mukpocpriopa CTaHOBUTCS, B CBOHO CMMNT-CUCTEM MO MECTY UX NPOXMBAHMS.

ovepefb, MPUYNHON 3arpA3HEHUS BO3AyXa NMOMELLEHUN 1

hakTopoM pucka 3aboneBaHuii y nogen, B HAX Haxons- MaTepuansi u METOALI UCCNIENOBaHMA

wmxcst. CrnefgoBaTenbHO, NPOBEAEHUE PErymnsipHOi npo- B TeueHue xapkoro nepuoga (mai-ceHTs6pb) 2011-
PUNakTU4eckon Oe3vHMPEKUUN CUCTEM KOHOULMOHMPO- 2012 ropos y 60bHBLIX XPOHUYECKUM GPOHXMTOM (B CTa-
BaHMSA HeoBXoaMMO. ann 06oCcTpeHust) U NMHeBMOHMEN, obpaTuBluuxcs B LleH-

OpHako 4YenoBek, B CBOKO O4Yepedb, TaKKe MOXET siB- TpanbHylo panoHHY0 NOMUKIMHUKY T. [DkaHkos 1 umeto-
NATLCA UCTOYHMKOM TOW MUKPOGMopbl, YTO B AarnbHen- X no MecTy Xutenbcrea CniuT-cucteMmy, nposoau-
LUeM 3acenuT CMCTeMy KOHAMUMOHMpOBaHWA. B nepsyto kb ncenenosaHna MOKpOThI C LIENbLI0 BbIAENEHNS BO3-
oyepenb 3TO KacaeTcsa CUCTEM KOHAUUMOHUpoBaHus NMY GyauTens n onpeaeneHusi ero YyBCTBUTENBHOCTU K aH-
1 AOMALLHNX CMAIMT-CUCTEM NPW amMBynaTopHOM NeyeHnn TubakTepuaneHeIM npenapatam [4, 7]. 31a rpynna 3abo-
NauMeHToB C 3aboneBaHVsiMU, NepefaloLUMUCs BO3- rnieBaHu opraHoB AbixaHus Obina BbibpaHa AN MOHUTO-
AylwHo-KkanenbHbIM nytem. B atom cnydvae, nocne Bbl- puHra no ToW Npu4MHe, YTO ANns He€ OCHOBHbIM Mexa-
3[0pPOBMEHUsI NALMEHTOB, criefyeT peKoMeHaoBaThb Npo- HW3MOM pacnpocTpaHeHusi Bo3byauTens sABnseTcs aspo-

* UutyBaHHa npu arecrauii kagpis: Kosyng C.B. O HEo6XOAMMOCTY TPOBEAEHNS 3aKITIOYUTETILHON ACIMHDEKUMN CIIMT-CUCTEM  //
lpobriemn exororii i megnuymum. — 2013. — T. 17, N2 3-4. — C. 38 —40.
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reHHbIn. OCTpbIV BPOHXWT HE YyYUTBIBANCs No TOM NpUYyK-
He, YTO OH CBSA3aH, B OCHOBHOM, C BUPYCHOW, a He bakTe-
puanbHou MHdekumnen [5]. ccnegoBaHnst MOKPOTLI NPO-
BOOUNNCb B HaKTepMonormyeckom oTaene  KIMHUKO-
anarHoctudeckon nabopatopum Y «[hkaHkonckasa LeH-
TpanbHas paiioHHas 6onbHMLAx», a Takke B 6akTepuono-
rmyeckom otaene Y «[xaHkonckass nuHenHas C3C Ha
MpuaHenpoBckon enesHow fopore» (Ha AaHHbIA MO-
MEHT nepeumeHoBaHO B nabopatoputo [xaHKOMCKOro
nuHenHoro otaena [HenponeTpoBCKOrO OTAENbHOro
noppasgenexus Y «J1abopaTopHbI LEHTP Ha >XenesHo-
OOpPOXHOM TpaHcnopTe [occaHcnyxbbl YKpauHbI»), T.
[>xaHkon.

Hanee, c paspelleHusi NaLneHTOB, U3 UX JOMaLUHEN
cnnuT-cuctemsl oTbmMpanucek nNpobel GuonneHkn. CHaTne
GuonneHkn ¢ nogaoHa Ans cbopa koHAeHcaTa BbINOMHS-
NoCb CTEPUIibHbIM BaTHbIM TaMMOHOM Ha MPOBOJSIOKE,
BMOHTMPOBaHHOW B NPObKy npobupku, cogepxaiien 1 mn
Msico-nenToHHoro 6ynboHa. [locTaBka B nabopaTtopuio
npousBoAmMnachk B CPOK 4O ABYX 4acOB C UCMONb30BaHW-
€M CYMKM-XONnoauIbHuKa.

C nomolubio gosaTtopa npoussoguncs noces 0,1 mn
cycrneHsun GuonneHkn Ha valuky MeTpu ¢ NNOTHBIMKU NK-
TaTenbHbIMKU cpefamu (KENTOYHO-CONEBON, KPOBSIHOW U
«LwiokonagHbI» arap, cpegbl OHoo u Cabypo). Oanee
npoBoaunack UHKybaLus, BblAENEHNEe YUCTbIX KyNbTyp U
noeHtTndukauua [1, 11, 12, 13, 14].

MOeHTUYHOCTh LITaMMOB MWKPOOPraHM3MoB, Bbige-
NEHHBIX N3 MOKPOTbI NMaUMEHTOB U M3 GUONMNEHKUA BHYT-
peHHero ©Onoka CnnuT-cUCTeMbl, MOATBEPXAANoChb WX
O[MHaKOBOW YyBCTBUTENBHOCTbIO K aHTMbuoTukam. To
€CTb, MapKepOM CINYXXWUN CNeKTP aHTUOUOTUKOPE3UCTEHT-
HOCTW, MOCKONbKY LUTaMMbl, NpoucxogsiuMe oT anuge-

HEOﬁAeMK €KOAOTii Ta MCECAHIIHHH

MMWOJIOTUYECKM CBSI3aHHbIX Cry4aeB, 0b6nagatT CXOAHbI-
MUK creKkTpamu pesncteHTHocTu [10]. Ona noaresepxae-
HWUS MOEHTUYHOCTU WTammoB Staphylococcus aureus go-
MOMHUTENBHO MPOBOAMIOCL (aroTMNMpoBaHue C Wc-
Nonb30BaHWEM  TUMOBbLIX CYXMX OMArHOCTUYECKMX CTa-
dmnokokkoBbIX H6akTepunodaroB npoussoacTea «Meara-
man» (cpunuan Y HUIMGM nm. H.®. Namanen PAMH,
P®) [9].

Mbl 3asgBnsiem, 4TO MCCNEOOBAHWUS HA XXMBOTHbLIX He
nNpoBOAUNUCL, a NpaBa NaLMEeHTOB BO BpeMs MUccneno-
BaHWsi ObINM y4YTeHbl B COOTBETCTBMM C TpeboBaHWsMU
XenbCUHKCKON KOHBEHLM.

Pe3ynbTaTbl 1 nX 06CyxaeHune

3a xapkue nepuoabl 2011 1 2012 rogos, koraa Hace-
neHve KpbiMa nonb3oBanocb cuUcTeMamy KOHOULMOHM-
poBaHus BO3ayxa, B LleHTpanbHyl0 panoHHy MOMMKNn-
HuKy r. [xaHkos obpaTtunock 426 4yenosek c guarHo3amu
«XPOHUYECKMIN BpoHXMT» (J41, J44 no MKB-10) 1 «nHeB-
MoHus» (J13, J15, J17.2). U3 Hux 102 4yenoBeka MMeno
Nno MeCTy XWUTerbCTBa YCTAHOBMEHHYIO CNNT-CUCTEMY U
cornacunocb Ha oTbop npo6 GuonneHkM M3 cuctembl
cbopa KoHaeHcaTa.

M3 MOKpOTbl 3TUX naumeHToB Obino BbigeneHo 103
WwTaMmMa MUKpPOdopbl - Y oAHOro 60MbHOrO B MOKpPOTE
ofHOBpeMeHHO Obinu  obHapyxeHbl  Streptococcus
pneumoniae n Candida albicans. Tak kak uHdopmauus
06 MCKOMOM LTaMMe 3HauuTenbHO obneryana paboty
no ero MoOUcKy B nNnaHe Bbibopa cpef U MeToauk, n3 6uo-
NAEHKU ChMUT-CUCTEM, PacCMoOSIOKEHHbIX MO MECTYy Xu-
TenbCcTBa NauMeHToB, ObINO BblAENeHO 27 LTaMMOB,
WOEHTUYHBIX TeM, 4YTO OblnM oBHapyXeHbl B MOKpOTE
(Tabnuua 1).

Tabnuuya 1
CpasHeHue MUKpogiopbl, 8bI0e1€HHOU U3 MOKPOMbI MayueHmos u buorieHku ux 0oMalHUX crium-cucmem
Mwukpodnopa MokpoTa nauneHToB BuonneHka cnnuT-cuctem
Bcero 2011 rog 2012 ropn Bcero 2011 rog 2%';

Klebsiella pneumonia 8 4 4 6 3 3
Streptococcus pneumoniae 47 20 27 0 0 0
Candida albicans 10 5 5 8 4 4
Streptococcus agalactiae 3 1 2 0 0 0
Staphylococcus aureus 10 6 4 8 5 3
Pseudomonas aeruginosa 5 2 3 5 2 3
Moraxella catarrhalis 12 5 7 0 0 0
Haemophilus spp. 8 3 5 0 0 0
BCero 103 46 57 27 14 13

Yxe camo no cebe obHapyxeHue 26,2% LWTaMMOB,
UMEIOLLMX MOEHTUYHBIA CNEKTP PE3UCTEHTHOCTU K aHTu-
ovotunkam (a, B cnyyae Staphylococcus aureus — elle u
haroroTvn) noaTBEPXKOAET, YTO MCTOYHMKOM 3acerieHunst
MWUKPOPNIOPON CNANT-CUCTEM SBMAAIOTCH FHOAM, MPOXU-
BaloLWMe B Tex MNOMELEHUsX, FAe OHW YCTaHOBIIEHbI.
YuutbiBas yxe onybrnukoBaHHble UCCeOoBaHWs, KOTO-
pble [OKa3biBalOT (aKTbl COXpPaHEHUs (PasMHOXeHWs)
MUKpOGNopbl B cuUcTeMax KoHAuuuoHupoBaHusa [3], a
Takke eé porb B 3arpsa3HeHun Bosayxa nomelueHns [15],
CNNUT-CUCTEMBbI B MOMELLEeHNsX, rae Haxoasarca 6onb-
Hble, cregyeT paccmaTtpuBaTb Kak pe3epByap MUKPO-
dropbl, NPeAcTaBnALMIA ONACHOCTb ANS OCTasbHbIX
xutenen (nocetutenemn) 4AHHOTO MOMELLEHUS.

Mpy aHanuse MONy4YeHHbIX AaHHbIX TakkKe yCTaHOB-
NeHo, YTo B M3yyaeMmbin nepuop Bo3dyanTenem sabone-
BaHW OpraHoB [AblXaHWs Yalle BCero BbICTynan
Streptococcus pneumoniae — BblgeneHo 47 LWTamMMOB
(45,6% ot o6Liero konuyecTBa BblAEMNEHHBIX KynbTyp).

39

[anee no BbisBngemocTtu wnu Moraxella catarrhalis (12;
11,7%), Staphylococcus aureus (10; 9,7%), Candida
albicans (10; 9,7%), Haemophilus spp. (8, 7,8%),
Klebsiella pneumonia (8; 7,8%), Pseudomonas
aeruginosa (5; 4,8%) u Streptococcus agalactiae (3;
2,9%). OpHako u3 OunonneHokK CNIIUT-CUCTEM
Streptococcus  pneumoniae, Moraxella catarrhalis,
Haemophilus spp. un Streptococcus agalactiae BbiaennTb
He yganocb. O6bsicCHEHNEM 3TOMY CRYXWT TO, YTO AN
npeacraeutenei poga Streptococcaceae onTMmarnbHas
TemnepaTypa pocta coctaensieT 35-37°C a npeaensHo
BO3MOXHbIE BenuumnHbl - oT 25 Ao 45°C [8]. Kak nokasan
NpoOBeOEHHbI HamW OMPOC BMNafenbLEB CMNUT-CUCTEM,
6onbluMHCTBO *uTenen Kpbima npegnouvTatoT nogaep-
XMBaTb TemnepaTypy Bo3gyxa MOMeELLeHUs B npegenax
19-20°C, YyTo AndA pocTta Streptococcaceae He onTu-
mManbHo. Moraxella catarrhalis (ctapoe Ha3BaHue -—
Branchamella catarrhalis) Takke siBnseTca Becbma npu-
XOTMMBBIM  MUKPOOPraHM3MOM, 4YyBCTBUTEMbHbIM  He
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TONbKO K TemrnepaTypHOMYy AuanasoHy KyrnbTvBauWKU, HO
M K KMCIOTHOCTM cpedbl [6], a npeacraButenu
Haemophilus spp. KONMOHU3MpoBaTb CMASUT-CUCTEMbI HE
CNOCOGHbI MO TOW NPUYMHE, YTO UM TpebytoTca dakTopbl
pocTa, cogepxalumecs B KpoBu [2].

Moatomy, ecnn Gbl B NPOBEAEHHbIX MCCreoBaHMAX
Mbl OFPaHUYUNIUCL TaKUMW HEMPUXOTNUBbLIMU, YCTOWYM-
BbIMW K NMOHWXEHHOW TemnepaTtype MUKpOOpraHu3mMamu,
kak Staphylococcus aureus, Candida albicans, Klebsiella
pneumonia n Pseudomonas aeruginosa, To pesynbtar
nokasan 6bl 82% WAEHTUYHOCTb LUTAMMOB, BblAEMNEHHbIX
13 MOKPOTbI MaumneHTa u n3 GMONMneHKN CNuT-cUCTEM.

BbiBOAbI

1. AcTOYHMKOM MUKPOhophbl, 3acensitowen cucTemMsl
KOHOMLIMOHMPOBAHUS BO34yXa MOTYT SIBNSATLCS NIOAN, YTO
NnoaTBepXKaaeTcsl BblAENEHNEM W3 OUOMNEHKU CRNUT-
cuctem 27 wrammoB Staphylococcus aureus, Candida
albicans, Klebsiella pneumonia u Pseudomonas
aeruginosa, MOEeHTUYHbIX TEM, YTO Obinn OBHapyxeHbl B
MOKpOTE GOfMbHbIX BPOHXUTOM W MHEBMOHWEN, MPOXM-
BaOLMX B MOMELIEHNAX C YCTaHOBIEHHBbIMW CMNUT-
cucTemMamu.

2. CnnnT-cuctembl B MOMELLEHUSIX, FOEe HaXOOATCs
GonbHble, criedyeT paccMaTpvBaThb Kak pe3epByap MUK-
pochrnopsl, NpeacTaBnsoLWMn ONacHOCTb ANA OCTanbHbIX
Xutenem unu nocetuTenen 4aHHoro NoMeLLeHus.

3. MNpoBeaeHHbIE NcCcnefoBaHNsA Nokasanu, YTo Takas
TpeboBaTenbHasa K TEMMNEPaTyYpPHOMY PEXUMY KynbTUBa-
umm  Mukpodoniopa, Kak Streptococcus pneumoniae,
Moraxella catarrhalis, Haemophilus spp. n Streptococcus
agalactiae kOnoHU3MpoOBaTb CMMUT-CUCTEMbI HE CMOCO6-
Ha.

4. MNocne BbI3AOPOBEHNSA NaumeHTa ¢ 3abonesaHu-
€M OpraHoB [AbixaHus GakTepuanbHOW 3TUONOrMM Heob-
XOAMMO MpoBeAeHue 3aKMYMTenbHON Ae3uHdeKunn
CNINT-CUCTEMBI, YCTAHOBIIEHHONW B NMOMELLEHNN, TAe ToT
Haxoguncs Bo Bpemsl 6onesHu.

5. Heobxoguma paspaboTka 3pdEKTUBHON CXEMbI
NpodUNakTU4EeCcKkon Ae3nHMEeKLUn CnamnT-cucTem.
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English version: ABOUT NECESSITY OF SPLIT-SYSTEMS’ FINAL
DISINFECTION™

Kozulya S. V.

State Institution «Crimea State Medical University named after S. . Georgievsky», Department of General hygiene with
ecology.

The purpose of work consisted fin comparison of microfiora, isolated from the sputum of patients, with isolates, revealed
in the biofilm of split-systems, installed at the place of their residence. Identity of isolates was confirmed by the spec-
trum of resistance to antibiotics. For Staphylococcus aureus fagotyping was additionally applied . From the sputum of
patients 103 isolates of microflora during the work were selected. From the biofilm of split-systems 27 identical isolates
were selected (26,2%). Consequently, results of research proved the relation between a microfiora, caused a diseases,
and microffora from the air-conditioning systems. Therefore, split-systems in patient’s apartments is a reservoir of
microfiora, dangerous for other habitants or visitors of this apartment. And the final disinfection of split-system, installed
in an apartment, is needed after recovery of patient with the airborne diseases bacterial etiology. The researches also
showed that microflora, more demanding to the cultivating temperature condition such us Streptococcus pneumoniae,
Moraxella catarrhalis, Haemophilus spp. and Streptococcus agalactiae is not able to colonize split-systems. In biofilm of
split-systems this microflora was absent. Staphylococcus aureus, Candida albicans, Klebsiella pneumonia and
Pseudomonas aeruginosa, vice versa, actively colonized the systems of climatization.  Researches demonstrated the
82% identity of isolates, celected from the sputum of patient and from the biofilm of split-systems. Consequently,
prophylactic disinfection is needed for prevention of split-systems colonization by the microfiora.

Keywords: hygiene, microflora of indoor air, split-system.

Background on the Pridneprovsky railway" (now renamed: the
laboratory of Djankoy line department of Dnipropetrovsky
separate unit Pl "Laboratory Centre the railway transport
of State SES Ukraine"), Dzhankoy City. Further, with the
permission of patients from their home split-system,
biofilm samples were taken. Taking of biofilm from the
condensate tray was performed with a sterile cotton swab
on a wire, which was mounted in the plug tube with 1 ml
of meat-peptone broth. Delivery was made in the
laboratory during two hours in cooler. With help of the
dispenser, 0.1 ml of a suspension of biofilm was seeded
on a Petri dish with dense nutrient mediums (yolk and
salt, blood and "chocolate" agar medium, Saburo and
Endo medium). Then, the incubation, isolation and
identification of pure cultures were carried out [1, 11, 12,
13, 14]. The identity of the isolated strains from the
sputum of patients and from the biofilm of the internal unit
of a split-system, was confirmed their equal sensitivity to
antibiotics. The spectrum of antibiotic resistance was a
marker, because the strains, which derived from
epidemiologically linked cases, have similar spectra of
antibiotic resistance [10]. In order to confirm identity of
Staphylococcus aureus strains in addition, a phage-
typing was conducted using standard diagnostic dry
staphylococcal bacteriophage manufactory by
"Medgamal" (branch of State NIIEM named after N. F.
Gamaleya RAMS, Russia) [9]. We declare that animal
studies have not been conducted, and the rights of
patients in the study were taken into account in
accordance with the requirements of the Helsinki

Due to some design features split-systems are
colonized easily by pathogenic microflora [3]. In
particular, at low temperatures there is a formation
condensate in a heat exchanger and an entered dust in
the internal block includes microorganisms, and also
some suitable substrates for their multiplication.

Split-system’s colonizing microflora becomes, in its
turn, a cause of indoor air pollution and the risk factor of
human’s diseases. Therefore, carrying out of regular
preventive disinfection of split-systems required. However
the man, in turn, may also be a source of the
microorganisms, which further colonized split-systems. In
particular this applies to air conditioning systems of
health care facilities and split-systems of private house
there are patients with diseases transmitted by airborne
droplets. In this case, after the recovery of patients
should be advised of the final disinfection of air
conditioning systems. The aim of this study was a
confirmation of the above statement: the search of
identical strains, which isolated from the sputum of
patients with chronic bronchitis and pneumonia (bacterial
etiology), and found in a biofilm of split systems.

Methods: During the frost-free season (May-
September) of 2011-2012, sputum of patients with
Chronic bronchitis (in the acute phase) and with
Pneumonia from Central District Hospital (Dzhankoy
City), who had split-system at home, was laboratory
studied for isolation the pathogens and determination of
its sensitivity to antibiotics [4, 7]. This group of respiratory

. - Convention.

system diseases has been selected for experiment

because the basic mechanism of pathogen spread is Results and discussion

aerogenic. Acute bronchitis is not considered, because it During the frost-free season of 2011-2012, when the
is associated mainly with the virus etiology rather than population of Crimea used the air conditioning systems,
bacterial etiology [5].Sputum were laboratory studied in there were 426 patients with «Chronic bronchitis» (J41,
the department of clinical and bacteriological diagnostic J44 in ICD-10) and «Pneumonia» (J13, J15, J17.2) in the
laboratory Pl "Dzhankoy Central District Hospital", Central district hospital, Dzhankoy City. Of these
bacteriological department of PI " Dzhankoy linear SES patients, 102 people in the community had established a

“ To cite this English version: Kozulya S. V. About necessity of split-systems’ final disinfection / / Problemy ekologii ta medytsyny. -
2013. - Vol 17, N2 3-4. - P. 41 -43 .
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split-system and agreed to the sampling of the biofilm
system for collecting condensate. From sputum of these
patients, 103 strains were isolated; Streptococcus
pneumoniae and Candida albicans were simultaneously
detected in one patient’s sputum. The information about
the sought-for strain significantly facilitates the work of its
isolation, because used the same media and methods for
biofilm of split-systems located in the community of
patients, 27 strains were isolated that were identical to
strains, which found in the patients’ sputum (Table 1).It
stands to reason, the detection of 26.2% strains that are
identical to the spectrum of antibiotic resistance (and, in

the case of Staphylococcus aureus, they are identical
also by phage-typing) confirms that the source of
settlement microflora split systems are the people living
in those areas where split systems are installed. In
consideration of the already published studies that prove
the facts of preservation (multiplication) of microflora in
air conditioning systems [3], as well as its role in the
pollution of indoor air [15], split-systems in the premises
where is the sick people should be considered as a
reservoir of microorganisms and presenting the risk for
other residents (visitors) of these premises.

Table 1

Pathogens from patient’s sputum and from the Biofilms of the home split-systems

Pathogens Sputum of the patients Biofilm from the home split-systems
e[ty | S [ [ oousear | 30

Klebsiella pneumonia 8 4 4 6 3 3
Streptococcus pneumoniae a7 20 27 0 0 0
Candida albicans 10 5 5 8 4 4
Streptococcus agalactiae 3 1 2 0 0 0
Staphylococcus aureus 10 6 4 8 5 3
Pseudomonas aeruginosa 5 2 3 5 2 3
Moraxella catarrhalis 12 5 7 0 0 0
Haemophilus spp. 8 3 5 0 0 0
Total number 103 46 57 27 14 13

In the analysis the received data also established that
during the study period respiratory pathogen most often
was Streptococcus pneumoniae: 47 strains were isolated
(45.6% of isolates). Further, on the frequency of
detection the such strains were as: Moraxella catarrhalis
(12; 11,7%), Staphylococcus aureus (10; 9,7%), Candida
albicans (10; 9,7%), Haemophilus spp. (8, 7,8%),
Klebsiella pneumonia (8; 7,8%), Pseudomonas
aeruginosa (5, 4.8%) and Streptococcus agalactiae (3,
2.9%). However, in biofilms of split systems,
Streptococcus  pneumoniae, Moraxella catarrhalis,
Haemophilus spp. Streptococcus agalactiae are not
isolated. We can explain this by the fact that pathogens
of this Streptococcaceae genus have optimum growth
temperature 35-37C and the maximum possible range is
from 25 to 45 ° C [8]. As interview of split systems
holders shown that the majority of Crimean residents
prefer to keep the temgerature of the premises air in
range within the 19-20°C, so this temperature is not
optimal for growth of Streptococcaceae. Moraxella
catarrhalis (old name - Branchamella catarrhalis) is also
very fastidious bacteria and it is sensitive not only to the
temperature range of cultivation, but the acidity of the
medium [6], and the for representatives of the
Haemophilus spp. colonization split system is not
capable for the reason that required factors is necessary
for growth which contained in the blood. [2]

Therefore, if in our studies we restricted by such
unpretentious, low-temperature-resistant pathogens as
Staphylococcus aureus, Candida albicans, Klebsiella
pneumonia and Pseudomonas aeruginosa, the result
would show 82% identity of strains isolated from the
sputum of the patients and the biofilms.

Conclusion

1. The source of the microflora which colonized the
air conditioning system may be people, as evidenced by
the isolation from biofilm of splits-systems 27 strains of
Staphylococcus aureus, Candida albicans, Klebsiella
pneumonia and Pseudomonas aeruginosa, which are
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identical to pathogens in the sputum of patients with
chronic bronchitis and pneumonia, living in premises with
split-systems.

2. Split-systems in premises where are the sick
people should be considered as a reservoir of
microorganisms, which is a danger to other residents or
visitors of these premises.

3. Studies have shown that such a demanding
temperature conditions to cultivate microorganisms as
Streptococcus  pneumoniae, Moraxella catarrhalis,
Haemophilus spp. and Streptococcus agalactiae are not
capable to colonize the split-system.

4. After recovery of the patient with the respiratory
disease of bacterial etiology, the final disinfection of split-
system which installed in the premises where the patient
was at the time of illness is necessary to conduct.

5. Effective scheme of preventive disinfection of split-
systems needs to be developed.
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AJIFOMIHIW Y BOOAAX M. YEPHIBUI"

Pypenko C. C., AHgprok B.T
YepHiBeLbKknin HaLUioHanNbHWU yHiBepcuTeT, M. YepHiBLi

[IpOBEAEH KOMITIEKCHBIM MOHUTOPMHIT COAEDKAHNS ATIIOMUHNS B PAa3/TNYHbIX TUIax Bo4 I. YepHOBLbI. YCTaHOB/IEH TaKov
CHYDKAIOLYMHICS PEUTUHI 110 CDEAHEMY COAEDXAHUIO STOr0 /IEMEHTA B UCCIEAYEMbIX Bodax. pedHas (0,927 Mr/n) > Ko-
s104€e3Has (0,281 mr / /1) > BogornpoBogHas (0,216 Mr / 71). BbiSCHEHO, YTO Cambiii GO/IbLIOH BK/IGA B 3arpS3HEHNE pey-
HOM BOAbI I. YEPHOBLIbI AJTIOMUHMEM OCYILECTB/ISIOT aBapmyiHble copockl MKIT «YepHOBLbIBOJOKAHA/T». CaMOE BbICOKOE
cpeqHee cogepxarne AIIOMUHNS B KOJIOAE3HOV BOAE 3a@UKCHPOBAHO B CaArOPCKOM QU3NKO-Treorpaguyeckom parioHe,
[4€ OTMEYAETCS IMOBbILLEHHAS ECTECTBEHHAS KUC/IOTHOCTB 104B. KayecTBO BOAOMPOBOAHON BOAbl B ropoge o CpaBHe-
HUIO C PEYHOV U KOJIOGE3HOM, COOTBETCTBYET PEAE/IbHO-AOMYCTUMON KOHLEHTPALMH, WM HESHAYUTEIbHO IMPEBBILLAET
ee.

KniouyeBble crioBa: cofepkaHune AntoMUHUS, pedHasl BoAa, konofesHas Boda, BOAONpOoBoAHAas BoAa, NpeBbileHne npe-
OenbHO-A0NYCTUMON KOHLIEHTpaLuK.

Poboma sukoHysanach 8 pamkax 0epx6rdxemHoi memu kaghedpu ekonoaii ma biomoHimopuHay YHY «ModentoeaHHs aHmporo-
2EHHO20 81U8Yy Ha cripsixeHicmb 6io2eoxiMidHUX Kpy200bizie ma npoeHo3ye8aHHs1 HacsioKie ix ekocucmemHoi po3banaHcosaHocmi» Ne
OepxasHoi peecmpauyii: 0113U003248.

BcTyn POTOKONOPUMETPUYHO 3  BUKOPUCTAHHAM  artoMiHOHY
[10]. Onst nipcnneHHs edeKTUBHOCTI L€l meToankn 6yno
3anponoHoBaHo psig moaudikauin. 3okpema, ans crabi-
nizadii 3Ha4yeHb OMTUYHOI rYCTMHU AOCHIOXKYBaHUX 3pas-
KiB, pekomeHgoBaHO 3acTtocoByBaTu 20%-HWUM PO3YMH
ackopbiHOBOi kMcnoTtu, a He 0,2%-Hui, K 3a3HayYeHo Yy
MeToauui. [ns 38’A3yBaHHSA XNopy Y BOOONPOBIOHIA BoAi
pekoMeHO0BaHO AoAaBaTu ekBiBaneHTHy KinbkicTb (0,005
MOJ‘Ib/,D,MS) pPO34nHy TiocynbdaTy HaTpito.

Ha Tni gocutb akTMBHOrO BUMBYEHHS1 BiTYU3HAHUMU
eKorioraMmu Takumx MOSIIOTaHTIB SK HITpaTu, BaXki metanu
Ta pajioHykniau, ouiHka AnNOMIiHIKO MOCTYNoBO BUNana 3
KOHTEKCTY iXHiX gocnigxeHb. HaneBHe, OCHOBHOI Npuyun-
HOM Lboro Gyrno Te, Lo 3akuc a3oTy, HeobxiaHa Ans Bu-
3HaYeEHHsI LbOro enemMeHTy aToMHoO-abcopbuiiHUM MeTo-
gom, noctaHoBoo KMY Big 25.03.2009 p. Ne333 6yna
BiAHecCeHa OO0 pe4voBuH-npekypcopis [6]. Mix Trm, Anio-

MiHIN — Ue eneMeHT MiABULLEHVIA piBEHb SKOTO Y BOAi PesynbTaTy gocnigxeHb Ta ix 06roBopeHHs
MOXE MaTy Sk @HTPOMOTEHHE, TaK i MPUPO/IHE MOXOMPKEH- BigoMo, L0 SKICTb MOBEPXHEBUX BOA Y MICTi 3a3Hae
H [8, 9]. Tak, BpaxoByluM BUCOKWI piBEHb DYXOMMX TpaHcdopMauii nig BhAMBOM CTIYHUX BOA MiANPUEMCTB.
topm Ariomitito B rpyHTax Kapnat Ta lMpukapnatra, LI Tomy gocrimkeHHs BMICTY AMIOMIHIIO y PiuKoBiii BOAi M.
Hasapenko [S] ta C.C. PyneHko [7] sanponoHysany Ha- UepHiBUi 34ificHIOBaNM 3 ypaxyBaHHSM aHTPOMOreHHoro
BiTb BUAIMMTK TYT aniominieBy GioreoximiuHy nposiHLito. HaBaHTaxeHHs1. [ns Uboro cTaHLji MOHITOpUHry oBupanu
AKTYankbHICTb KOHTPOMIO PiBHS ATIOMiHilO y AOBKINMI 3y- BULe (KOHTPOMb) Ta HWkde (OCMiA) PO3MILLeHHs nif-
MOBIEHa TUM, WO Lieil eNeMEHT HanexuTb 4o 4-ro knacy NPWEMCTB, SIKi B OCTaHHi 10 pokiB He NPUNUHANK CBOIT BM-
TOKCMYHOCTI. He BMNaaKkoBO, AMPEKTUBOK €BPONeichKo- POBHNYOT AiSMLHOCTI.
ro Cotosy 98/98/€C Aniomitiii  Gyno _BigHeceHo Ao PesynbTaTi OOCMImKEHHA BMICTY AMIOMIHIIO Y pidKo-
060B’A3KOBMX Al KOHTPOSIO NapameTpiB MUTHOI BOAM Bilt Bogi M. YepHiBLi npeacTaBneni B Tabnmy 1.
[3]. 3 nigBuwweHm BMicTOM AntOMiHiO B opraHiami niogu- B yCiXx TOYKax MOHITOPUHTY BMIiCT AMIOMIHi0 y BOA]
HY MOB'SI3yI0T PO3BUTOK TaKiX 3aXBOPIOBaHb ik XBOPOGa MepEeBMLLYErpaHMIHO [OMYCTUMY KOHLEeHTpausiio (MOK)
Anburerivepa, aniominiesa AianisHa - eHueanonaris, (0,5 mr/r), Bu3HaueHy Hopmatusom fepxCaHMiHy Ne383
HeAianisHa eHuedanonartis ManeHskuit AiTed, nepiToHe- [iN5 BOA KOMyHanbHO-NoBYTOBOro npuaHadeHHs! [1].
arnbHuM - alioMIHo3, ATporeHHa  alltioMiHIeBa  OCTeO- Y 4-x i3 9-T [OCNIAKEHUX TOYOK MOHITOPUHTY BMICT
AMCTPOWis, NereHeBuii anioMiHO3, aCTMOIAHNIA antoMiHo3 AnioMiHilo Y [OCTIAHMX NpoBax [OCTOBIPHO NepeBuLLye
Ta iH. [7]. ) ) . BMICT Y KOHTpOSbHMX. [Mpy LUbOMY ABi 3 LMX TOYOK Npu-
~ MeTa pocnimkeHHs - BUSHAYNTA BMICT AMIOMIHIO y ypoueHi go asapinHoro ckugy OKM «YepHiBuiBogoka-
PIYKOBIN, KPUHMYHIA Ta BOAOMPOBIAHIKA BOAI M. YepHiBui Han», SKUMIA K BiOOMO, 3[INCHIOE OYMCTKY NUTHOI BOAM Y
Ta 3'ACYBATU BNNMB HA HLOrO MPUPOAHMX i AHTPOMOreH- MICTi cynbdpaTom AroMmiHilo. Y nonepeaHix Hawmx ny6rii-
HUX YYHHVKIB. Kauisx 6yno 3acsigueHo HeGesneyHiCTb BOA came LuX
Martepianu i MeToan fAOCNimKEHHS OiNsIHOK 4Nsi TECTOBUX OpraHiamis [12].

BusHauyeHHs AnOMIHIIO B NMOBEpXHEBUX, MiA3EMHUX
BoJax Ta BOAOMPOBIAHIN BoAi M. YepHiBUi 34iMcHIOBanu

" LuTyBaHHs rpu arectauii Kagpis: Pydenko C. C., AHOprok B.I". AntomiHiti Y eodax m. YepHisui // [Tpobremu exornorii | meamuymHm. —
2013. - T. 17, N2 3-4. — C. 44 —46.
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Tabnuus 1

Bwmicm Antominito (Meln) y 800i manux pidok M. YepHisui, 8idibpaHiti suuje (KoHmporsb) i Huxde (0ocsid)
po3MileHHs npomuciosux ob’ekmie (M=4)

Ne n/n CTaHUii MOHITOPUHIY KoHTponb Hocnig
1. p. MonbHWUS — aBTO3anpaBHUIA Komnnekc (Byn. BUHHUYeHka) 0,575+0,045 0,605+0,047
2. p. MonbHuusa — BAT «LlerenbHuii 3aBop Ne 3» (Byn. Kapmentoka) 0,875+0,064 1,085+0,076
3. p. Monbhuuga — JKIM «YepHisuiBogokaHan» (aBapivinni ckug) ( Byn. Pycbka) 0,605+0,048 1,860+0,152*
4. p. MonbHuusa — geno (Byn. binopycbka) 0,590+0,039 0,620+0,041
5. p. Koposis — MNpuaHicTpsiHcbKa cTaHuia cagiBHuuTBa (Byn. A6nyHiBcbka) 0,930+0,081 1,860+0,153*
6. p. Koposisi — aBTO3aHpaBH1AVI KOMMseKc 0,690+0,052 0.91040,079
(Byn. YepBoHoapmincbka)
7. p. Knokyyka — Kl «YepHiBuiBogokaHan» (aBapiviHni ckua) (Byn. Macrenno) 0,605+0,049 1,395+0,091*
8. p. Wy6paHeub — MTK «KanuHiBcbkuin pyHok» (Byn. KanuHiBcbka) 0,590+0,041 0,725+0,048
0. p- Mpyr —c. Bina 0,525+0,032 1,550+0,138*
(Byn. MockoBcbKOi oniMniaam)

lMpumimka:* - HasigHicmb AocmosipHOI pidHUUi 8 dociOHOMY 8apiaHmMi 8iOHOCHO KOHMPOsIbHO20 ripu p<0,05.

Cnig 3asHauuTh, WO Ha Buxoai 3 M. YepHiBUi pivka
MpyT HacudyeTbca AMOMIHIEM BTPUYi MOPIBHAHO 3 MOro
KOHLeHTpauieto Ha Bxogi. AKWo Ha BxoAi B MicTo p. MNpyT
MICTUTb KOHUEHTpauito AMoMmiHito, Wo nuwe Ha 5% ne-
pesuwye 0K, To Ha Buxoai — Ha 67,7%.

Tabnuusa 2 Bigobpaxae cepepHii BMICT AntoMiHito y
BoAi p. MpyT Ta voro gonnueiB y mexax M. YepHiBui Ta

piBeHb nepeBuwieHHs Hum TOK. OgepxaHni pesynbraTtu
3acBigyvytoTb nepesuwleHHs OK AnoMmiHio y BCiX pivkax
M. YepHisui. Mpn uboMy piBeHb MepeBuLLEHHS KOonuBa-
eTbca B Mexax Big 1,37 go 2,15. Hanbinbwunin cepeaHin
BMIiCT AnioMmiHilo BusiBneHo y Bogi p. Koposis, Hain-
MeHLwui — y Bogi p. LUy6paHeup.

Tabnuus 2

CepedHiti emicm AnromiHito y 800i Marnux pidok M. Yepnieui ma pieeHb nepesuwjenHss MK (0,5 me/n) (n=4)

Ne n/n Ha3sBa piuku BmicT AntomiHito, mr/n PiBeHb nepeBuwleHHs ITOKy
1. p. MonbHuus 0,851 + 0,063 1,68 QK
2. p. Kopogisi 1,098 + 0,074 2,15 TOK
3. p. Knokyuka 1,000 £ 0,071 2TOK
4, p. LLly6paHeLp 0,658 + 0,045 1,37 rgK
5. p. Mpyt 1,037 £ 0, 069 2,07 ITAK

BmicT AntoMiHito y KpUHWYHIN BoAi M. YepHiBLi BM3Ha-
yanu 3 NpuB’A3KOK A0 Qi3nKo-reorpadivyHUX pParnoHiB.
HaiBuwwinn cepegHin BmicT AntomiHito 3adikcoBaHo B Ca-
aripcbkoMy  @isuko-reorpadiyHOMy parioHi, Ae piBeHb
nepesuwenHs OK nuTtHOi Bogu (0,2 ™mr/nm) cTaHOBUTb
1,91 (tabn. 3). Y nepeBaxHin BiNbWOCTi iHWWX i3nKo-
reorpadpiyHMX paroHiB MiCTa cepeaHin BMIiCT AMntOMiHilo B
KPUHMYHIA BOAI TakoX B Ti 4M iHWIN Mipi nepesuLLye
IrOK, nuwe B KanivyaHcekomy (CxigHOMY) panoHi, KOHUEH-

Tpauia AnoMIHIIO B KPUHWYHINA BOAI HE BUXOAUTb 3a MeXi
[OK. BuaBneHi Hamu BigMIHHOCTI y BMICTi AntoMmiHilo B
KPUHWYHIA BOAI MO panoHax MiCTa MOXHa NOSICHUTKU cne-
umndikoto rpyHTIB. 3rigHO KapTu rpyHTIB M. YepHiBLUi, po3-
pobneHoi B.M. Tyuynsikom [4], nepeBaxHa 6inbLiicTb
rpyHTiB Cagripcbkoro pavioHy (CBITMO-Cipi Ta AepHOBO-
nig30nm1CTi) XapakTepmayeTbcsa crnabo KUCMoK peakuieto,
WO i 3yMOBMKE MiOBULLEHWA pPiBEHb PYXOMUX OPM
AnIOMIHIO B KDUHWYHIN BOA,.

Tabnuys 3
CepedHiti emicm AntoMiHito y KpuHUYHIl 800i hizuko-eeozpachidHux palioHie M. YepHisui ma piseHb nepesuweHHs K (0,2 meln) (#24)
Ne n/n HasBa pizmko-reorpadgivyHoro panoHy Bmict AntomiHito, mr/n PiseHb nepesuieHHs MOK
1 Cagripcbkuii 0,382 +£ 0,023 1,91 1K
2 MpuueumnHcbkun (Polua) 0,230 £ 0,013 1,15 rgK
3 LleHTpanbHOMiCbKuIA 0,291 + 0,019 1,46 rgK
4 KanivyaHcekun (CxigHui) 0,175+ 0,013 0,88 'K
5 PoratuHcebkui (MNiBgeHHNI) 0,324 £ 0,021 1,62 rgK

3a 10.®.lleB4ykom cTaH BOOOMNPOBIAHMX TPYO Moxe
34iNcHIOBaTK BMNAMB Ha SIKICTb BOAONPOBiAHOI BoAW. 30k-
pema, UMM aBTOpOM AOBeAeHO, WO AaHui baKkTop BNn-
Ba€ Ha KOHUeHTpauito 3anisa y nuTHin Boai M. YepHiBLi
[11]. Tomy 6yno uikaBO NOPIBHATU BMICT AmOMIHIlO y BO-
JONpOoBIOHIA BoAI Pi3HUX (oi3nKo-reorpadivyHNX pamnoHiB
M. YepHiBui, SKi BIigpi3HAIOTLCA 3@ TEPMIHOM (OYHKLiOHY-
BaHHS BOOONPOBIAHOI Mepexi. [JocToBipHMX BigMiHHOC-
Ten MiX isnko-reorpadiyHMMy panoHamm M. YepHisui y
BMICTi AMOMiHil0 y BOAONPOBIAHIA BoAi BUSIBNEHO He Oy-
no. Mpn ubomy nepeBuweHHs MK xoya i mano micue y
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BCiX pawioHax, ane 6yno HEBUCOKWUM i 3anexHo Big pano-
Hy nepebyBarno Ha pieHi Big 1,03 go 1,11 (Tabn. 4).

OTxe, TakMi YMHHKK SIK CTaH BOAOMPOBIAHUX TPy6 He
30iNCHIOE CYTTEBOIO BMAMBY HA KOHLUEHTPaLito AnoMiHilo
y BOAOOMpPOBiAHIN Boai M. YepHiBui. A obpobka Bogmn cy-
nbcaTtoM AMOMIHIO, SK KOarynaHtoM, He CrpudnHse
3HayHoro nepesuweHHs [OK. OuyeBMOHO, Ha OYMCHIN
craHuii KM «YepHiBuiBogokaHan» KoarynsHT ocigae,
3'€HYIYUCb 3 iHWKUMKU cnonykamn. HaTtomicTb, sik Byno
nokasaHo BuLLe, aBapiviHi CKMAM BoAOKaHamny Yy PidykoBy
BOAY NPU3BOAATL A0 NiIABULLEHHS Y Hill ANOMIiHItO.
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Tabnuus 4

CepedHiti emicm AnromiHito y 6000rnposidHiti 800i ghiduko-2eoepadhiyHux patioHie M. HepHieuyi

ma pigeHb rnepesuwieHHs IOK (0,2 maln) (n=4)

Ne n/n HasBa pizmko-reorpadgivyHoro pamnoHy BmicT AntomiHito, mr/n PiBeHb nepesuieHHs TOK
1 Cagripcbkuii 0,214 + 0,012 1,07 rgK
2 MpuueumnHcbkuin (Polua) 0,221 + 0,014 1,10 rgK
3 LleHTpanbHoMiCbKuiA 0,216 £ 0,013 1,08 QK
4 KanivyaHcekun (CxigHui) 0,207 £ 0,011 1,03 1gK
5 PoratuHcebkui (MNiBgeHHNI) 0,222 £ 0,017 1,11 1K
BucHoBku Nitepartypa

1. BCTaHOBMEHO Takuin cnagHWUM PENTUHT 3a cepeaHim
BMiCTOM AnIOMiHil0 y gocnigXyBaHuX Bogax M. YepHisui:
piukoBa Boga (0,927 mr/n) > kpuHu4yHa Boga (0,281 mr/n)
>BogonposigHa Boga (0,216 mr/n). Hanbinbwwnin poamax
3HaveHb BMicTy AntomiHito (0,394 mr/n) 3apeecTpoBaHO
ansa piykosoi Boau, Adewo MeHwin (0,303 mr/n) — ans
KpVHUYHOI Ta HanmeHwwni (0,067 mr/n) — ons BOAONPOBI-
OHOI.

2. MNokasaHo, Wwo Ha Buxogdi 3 M. YepHisui p. MpyT Ha-
cu4yeTbcsa AnoMiHIEM BTPUYi MOPIBHAHO 3 OTO KOHLIEHT-
pauieto Ha BXofi. Y Mexax MicTa BMSBIEHO NepeBULLEH-
Ha [OK AntomiHito y Bogi ycix gonnusis p. lNpyT. Mpu
uboMy piBeHb nepesuleHHa OK konvBaeTbcs B Mexax
Big 1,37 go 2,15. Hanbinbwunii cepeaHinn BMicT AntoMmiHito
BUsiBNeHo Yy Bogi p. Koposis (1,077 mr/n), HanMeHLWun — y
Boai p. Wy6paHeub (0,683 mr/n). BctaHoBNEHO, WO Haw-
GinbwNA BHECOK Y 3abpyAHEHHSA BOAM PiYOK M. YepHiBLi
AntomiHiem 3givicHiolOTb aBapinHi ckuam OKI «YepHiBui-
BOZOKaHan».

3. 3’'acoBaHo, WO B ycix ¢isunko-reorpadiyHnx pario-
Hax M. YepHiBui (3a BUHATKOM KaniyaHCbKOro) cepegHin
BMICT AntoMiHilo B KprHUYHIA Bogi nepesuwye OK. Mpu
LUbOMY OoBefeHa BIAMIHHICTb Y KOHUeHTpaUii AntoMiHilo B
KPVHUWYHIA BOAi MiX pisHUMUW parioHamu. Hamsuwuin ce-
pegHin BmicT AntomiHito 3adikcoBaHo B Capripcbkomy
hisuko-reorpadiyHOMy panoHi, Ae piBeHb NepeBULLIEHHS
OK AntomiHito y KpMHWYHIK Boai cTaHoBUTL 1,91. O6rpy-
HTOBaHO MPUYETHICTb NPUPOOHOI KUCITOTHOCTI I'PYHTIB 40
3adikcoBaHOI BiAMIHHOCTI.

4. TokasaHo, Lo CTaH BOAOMNPOBIgHMX TPyD Ta o4mCT-
Ka Boau cynbatom AmMOMiHil0 He 34INCHIOITb CYyTTEBOrO
BMMMBY Ha KOHUeEHTpauitlo AnNIOMIiHIl0O Yy BOOOMPOBIOHIN
BoAi M. YepHiBui. AkicTb BogonposigHOT BOAM Y MICTi, no-
PiBHAHO 3 PIYKOBOIO Ta KpMHUYHOM, Bignosigae MNAK, abo
HEe3Ha4yHO NepeBULLYE Ti.

nepCHEKTVIBM nopasiblnX AOC/iAKEHb

Y nopanblioMy aBTOpW MaHylTb AOCHIAMTU B3ae-
MO3B’51I30K Mi>X piBHEM AntoMiHito Ta Pocopy B pivKOBINA i
KPVMHUWYHIA BoAi MicTa, OCKiMbKWM € BiJOMOCTI NpPO aHTaro-
Hi3M MK UMUK enemMeHTamu.
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IIpo6A€eMH €KOAOTii Ta MEeAHIIHHHE
English version: ALUMINUM IN CHERNIVTSI WATERS™

Rudenko S.S., Andriuk V.G.
Chernivtsi National University, Chernivtsi

Objective of the research is to quantify the content of Aluminum in river, spring and tap water in Chernivtsi and to de-
termine the influence of environmental and anthropogenic factors on it. Quantifying Aluminum in river, spring and tap
waters in Chernivtsi was conducted through photocolorimetric analyses using aurintricarboxylic acid. Several modifica-
tions were introduced to increase the effectiveness of these methods. In particular, 20% solution of ascorbic acid is rec-
ommended for usage to stabilize the optical density value of examined samples (instead of 0,2% solution). It is aavis-
able to add equivalent quantity (0,005 mole/decimetre®) of the sodium thiosulfate solution to fix chlorine in tap water. It
has been already determined, that quality of surface waters is being transformed by the influence of industrial sewage.
Therefore, the monitoring of Aluminum contents in river waters of Chernivtsi was conaducted taking into account anthro-
pogenic stress. In order to conduct this monitoring, test points were chosen above (control) and below (research) indus-
trial facilities, which have not stopped their production activities in the last decade. The content of Aluminum in river wa-
ters among all test points was higher than maximum allowable concentration (MAC, 0,5 mg/l) set by the State sanitary
rules and norms Standard #383 for communal-general purposes waters. It was determined that the State Utility Com-
pany Chernivtsi —Vodokanal's emergency discharges are the greatest source of river waters Aluminum pollution. It
should be mentioned, that at the exit from Chernivitsi the river Prut contains thrice as much Aluminum as it contains at
the entrance. The concentration of Aluminum at the entrance to Chernivtsi is 5% higher than MAC, and at the exit it ex-
ceeds MAC by 67,7%. The highest average content of Aluminum in spring water was found in Sadhora physiographic
region, which has high natural acidity of the soils. In comparison to river and spring waters, the quality of tap water in
the city matches MAC or exceeds it by minimal value. We have created a descending rating according to the average
content of this element in examined waters: river water (0,927 mg/l) > spring water (0,281 mg/|) > tap water (0,216
mg/l).

Key words: Aluminum content, river water, spring water, tap water, MAC excess.

While such pollutants as nitrates, heavy metals and To quantify the content of Aluminum in river, spring
radionuclides are actively studied by Ukrainian ecolo- and tap water in Chernivtsi and to determine the influ-
gists, the Aluminum estimation has not been included ence of environmental and anthropogenic factors on it.

into their researches. The main reason for this must be

the fact that nitrous oxide, needed to estimate this ele- Materials and methods of the research

ment using atomic absorption method, was labeled as a ~ Quantifying Aluminum in river, spring and tap waters
precursor substance by Ukrainian Cabinet of Ministers in- Chernivtsi was conducted through photocolorimetric
(Government) enactment #333 from 25.03.2009 [ 6 ]. analyses using aurintricarboxylic acid [ 10 ]. Several

Meanwhile Aluminum is an element increased level of modifications were introduced to increase the effective-
which in water may have both anthropogenic and natural ness of these methods. In particular, 20% solution of
origin [ 8, 9 ]. Thus, taking into consideration the high ascorbic acid is recommended for usage to stabilize the
level of Aluminum’s moving types found in soils of Carpa- optical density value of examined samples (instead of
thians and Prykarpattia, I.I. Nazarenko [ 5 ] and S.S. 0,2% solution). It is advisable to add equivalent quantity
Rudenko [ 7 ] offered to insulate aluminum biogeochemi_ (0,005 mOIe/deCimetres) of the sodium thiosulfate solution
cal province here. The Aluminum level control topicality is to fix chlorine in tap water.

determined by the toxicity of Aluminum (element belongs
to the 4™ toxicity class). For a reason European Union
Directive 98/98/EU labels Aluminum a mandatory control
parameter for drinking water [ 3 ]. Development of such
deceases as Alzheimer's disease, aluminum dialysis
encephalopathy, nondialysis encephalopathy of young
children, peritoneal aluminosis, iatrogenic aluminum os-
teodystrophia, pulmonary aluminosis, asthma-like
aluminosis, etc. is directly connected to the heightened
level of Aluminum in human body [ 7 ].

The study was conducted at the ecology and biomoni-
toring department of Chernivtsi National University within

the state funded topic “Modeling of the anthropogenic . d . " bl X
impact on the conjunction of biogeochemical cycles and points exceeds maximum allowable concentration (MAC,

forecasting implications of its ecosystemic disbalance” # 0,5 mg/l) set by the State sanitary rules and norms Stan-
of state registration: 0113U003248. dard #383 for communal-general purposes waters [ 1 ].

The contents of Aluminum in research samples is re-
liably higher than its content in control samples in 4 out of

Results of the research and their discussion

It has been already determined, that quality of surface
waters is being transformed by the influence of industrial
sewage. Therefore, the monitoring of Aluminum contents
in river waters of Chernivtsi was conducted taking into
account anthropogenic stress. In order to conduct this
monitoring test points were chosen above (control) and
below (research) industrial facilities, which have not
stopped their production activities in the last decade.

The results of the monitoring of Aluminum contents in
river waters of Chernivtsi are shown in Table 1.

The content of Aluminum in water taken from all test

* To cite this English version: Rudenko S.S., Andriuk V.G.. Aluminum in Chernivtsi waters / / Problemy ekologii ta medytsyny. - 2013. -
Vol 17, N9 3-4. - P. 47 -49.
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ten 9 studied samples taken from test points. In addition aluminum sulfate in Chernivtsi. Life hazard for test organ-
to this two test points are directly connected to emer- isms, which exists in these river sections, has been
gency discharge of a State Utility Company «Chernivtsi — proven in our previous publications [ 12 ].

Vodokanal», which performs drinking water treating with

Table 1.
Aluminum contents (mg/l) in waters of small rivers of Chernivtsi extracted from the test points located above (control) and below
(research) industrial facilities (p=4)

Ne Test points Control Research
1. river Molnytsia — gas station (Vynnychenko str.) 0,575+0,045 0,605+0,047
2. river Molnytsia — open-end company «Tsegelnyy zavod (Brickworks) Ne 3» (Karmeliuk str.) 0,875+0,064 1,085+0,076
river Molnytsia —State Utility Company «Chernivtsi — Vodokanal» (emergency dis-
3. charge) (Ruska str.) 0,605+0,048 1,860+0,152*
4. river Molnytsia —depot (Biloruska str.) 0,590+0,039 0,620+0,041
5. river Koroviia — Prydnistrianska gardening station (Yablunivska str.) 0,930+0,081 1,860+0,153*
6. river Koroviia — gas station 0,690+0,052 0,910£0,079
(Chervonoarmiiska str.)
river Klokuchka — State Utility Company «Chernivtsi — Vodokanal» (emergency dis-
7. charge) (Gastello str.) 0,605+0,049 1,395+0,091*
8. river Shubranets — city commercial complex «Kalynivskyi market» (Kalynivska str.) 0,590+0,041 0,725+0,048
0. river Prut — village Bila 0.525+0,032 1,55040,138*

(Moscow Olympics str.)

Footnote:* - existence of reliable difference between research index and control index when p<0,05.

It should be mentioned, that at the exit from Cherniv- and the MAC exceedence levels. Obtained results show
tsi the river Prut contains trice as much Aluminum as it that Aluminum content exceeds MAC in all Chernivtsi riv-
contains at the entrance. The concentration of Aluminum ers. Hereby, it exceeds MAC by the range from 1.37 to
at the entrance to Chernivtsi is 5% higher than MAC, and 2.15. The highest average content of Aluminum was
at the exit it exceeds MAC by 67,7%. found in the waters of the river Korovia, the lowest — in

Table 2 shows average contents of Aluminum in wa- the waters of the river Shubranets.
ters of the river Prut and its tributaries within Chernivtsi

Table 2
Average content of Aluminum in waters of small rivers in Chernivtsi and MAC exceedence levels (0,5 mg/l) (n=4).

Ne Name of the river Content of Aluminum, mg/| MAC exceedence level

1. river Molnytsia 0,851 + 0,063 1,68 MAC

2. river Korovia 1,098 + 0,074 2,15 MAC

3. river Klokuchka 1,000 + 0,071 2 MAC

4. river Shubranets 0,658 + 0,045 1,37 MAC

5. river Prut 1,037 £ 0, 069 2,07 MAC

The content of Aluminum in Chernivtsi spring waters higher than MAC only in Kalichanka (East) region. Different
was quantified within different physiographic regions. The content of Aluminum found in spring waters of different re-
highest average content of Aluminum was found in Sadhora gions can be explained through differences in soil composi-
physiographic region, where it exceeds MAC for drinking tion. According to the map of soils created by V.M. Gutsuliak
water (0,2 mg/l) and reaches the level of 1,91 (table 3). The [ 4], the majority of soils in Sadhora region (light-grey and
average content of Aluminum in spring waters exceeds sod-podzol) can be characterized by faintly acid reaction.
MAC by some level in the majority of physiographic regions. This explains heightened quantity of Aluminum’s moving
The concentration of Aluminum in spring waters was not types in spring waters.

Table 3

Average content of Aluminum in spring waters extracted from different physiographic regions of Chernivtsi

and MAC exceedence levels (0,2 mg/l) (n=4).

Ne Name of a physiographic region Content of Aluminum, mg/l. MAC exceedence level

1 Sadhora 0,382 + 0,023 1,91 MAC
2 Prycecyno (Rosha) 0,230 + 0,013 1,15 MAC
3 City centre 0,291 + 0,019 1,46 MAC
4 Kalichanka (East) 0,175+ 0,013 0,88 MAC
5 Rohatyn (South) 0,324 + 0,021 1,62 MAC

According to Y.F. Shevchuk the condition of water So, the condition of water pipes does not affect sub-
pipes can affect the quality of tap water. In particular, this stantially the concentration of Aluminum in tap water in
author proved that this factor affects the concentration of Chernivtsi. And water treating with aluminum sulfate, as a
Iron in drinking water in Chernivtsi [ 11 ]. That is why it coagulant, does not cause substantial MAC exceedence.
was interesting to compare the contents of Aluminum in Evidently the coagulant accumulates and aggregates
tap water taken from physiographic regions of Chernivtsi, with other compounds at the water treatment plant of
which differ by the operating time of water supply sys- State Utility Company «Chernivtsi — Vodokanal». On con-
tems. There were no reliable differences between tap wa- trary, as it was already noted, emergency discharges of
ter taken from physiographic regions of Chernivtsi. The «Chernivtsi — Vodokanal» to the river waters cause the
results exceeded MAC in all regions, but they exceed it elevated concentration of Aluminum.

insignificantly reaching levels from 1,03 to 1,11 (depend-
ing on the region) (table 4).
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Table 4

Average content of Aluminum in tap water extracted from different physiographic regions in Chernivtsi

and MAC exceedence levels (0,2 mg/l) (n=4).

Ne n/n Name of a physiographic region Content of Aluminum, mg/l. MAC exceedence level
1 Sadhora 0,214 + 0,012 1,07 MAC
2 Prycecyno (Rosha) 0,221 + 0,014 1,10 MAC
3 City centre 0,216 + 0,013 1,08 MAC
4 Kalichanka (East) 0,207 + 0,011 1,03 MAC
5 Rohatyn (South) 0,222 + 0,017 1,11 MAC

Conclusions

1. We have created a descending rating according to
the average content of this Aluminum in examined wa-
ters: river water (0,927 mg/l) > spring water (0,281 mg/l) >
tap water (0,216 mg/l). The biggest difference of Alumi-
num contents between samples (0,394 mg/l) was found
in samples taken from river water, it was smaller (0,303
mg/l) in spring water samples and it was the smallest
(0,067 mg/l) in tap water samples.

2. It was mentioned, that at the exit from Chernivtsi
the river Prut contains trice as much Aluminum as it con-
tains at the entrance. It was found that MAC of Aluminum
is exceeded in all river Prut’s tributaries within Chernivtsi.
Hereby, it exceeds MAC by the range from 1.37 points to
2.15 points. The highest average content of Aluminum
was found in the waters of river Korovia(1,077 mg/l), the
lowest — in the waters of river Shubranets (0,683 mg/l). It
was determined that the State Communal Facility
“Chernivtsi —Vodokanal's” emergency discharges are the
greatest source of river waters Aluminum pollution.

3. It was determined, that the average content of
Aluminum in spring waters exceeds MAC by some level
in all of the physiographic regions of Chernivtsi (except
for Kalichanka region). The difference in concentration of
Aluminum in spring water taken from different regions
was also proven. The highest average content of Alumi-
num was found in Sadhora physiographic region, where it
exceeds MAC of Aluminum by 1,91 in spring water. Soil
acidity was proven to be connected with the found differ-
ence.

4. The study shows that condition of water pipes and
water treating by aluminum sulfate does not substantially
affect the concentration of Aluminum in tap water in
Chernivtsi. In comparison to river and spring waters, the
quality of tap water in the city matches MAC or exceeds it
by minimal value.
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EKCNEPUMEHTAJIbHE OBrPYHTYBAHHS! BUBOPY E®EKTUBHOI
403U ONPOMIHEHHSA XBOPUM HA HOBOYTBOPEHHS LUEJIENHO-
NUUEBOI AINIAHKWN A1 CTBOPEHHSA PETEHLIIMHUX NMYHKTIB
(EKCMEPUMEHTAJIbHE JOCNIAXEHHSA)"

Mykoso3 O.E.
BOH3Y YkpaiHcbka MegmyHa cTtomaTtonoriyHa akagewmis, MNMonTtaea, YkpaiHa

N5 3amellernss AeQPEKTOB HIKHEN YE/HOCTU UCIIO/Ib3YIOTCS aBACKY/ISPHBIE dyTOTPAHCIIAHTATbI, QOPMA/TMHUINPOBAH-
HbIE W JIMODUITNZNPOBAHHBIE 8/I/I0TPAHCIIIAHTATbI, @ TaKKe UX KOMOUHALMS (ayTOa/IOTPaHCIIAHTATbI) Wi KOMOMHM-
POBAaHHasi OCTEOI/IACTHUKA. XOTS TEXHUYECKOE BbIIIOSTHEHNE ONEPALIMI U3 3aMELLEHNS AEPEKTOB HIKHEN YETIOCTH STUMU
Criocobamm HEC/IOKHOE, HO OHU XapaKTEPUIYIOTCH BOJIbLUMM KO/IMHYECTBOM HEQOCTATKOB. OCHOBHbIMU HEAOCTATKaMu aBa-
CKYJIPHUX KOCTHBIX TPAHCI/IAHTATOB SBJISIOTCS OTTOPXKEHUS, JOCTATOYHO HACTasl Mx pe3opoLms, TDYAHOCTU @ukcaLmm
CbEMHOIO 1IpoTe3a B peabu/INTALUMOHHOM 1epUoae 1 Ap. MIMAaHTauus sB/ISET COBOH Crioco6 3aMeHb! OTCYTCTBYIOLMX
3Y60B UCKYCCTBEHHbIMU aHanoramu. OfQHUM U3 MOJIOKUTE/TbHbIX MOMEHTOB AAaHHOM TEXHO/IOMMU €CTb TO, YTO UMIT/IAHTA-
TH [O/DKHBIM 06PA30M QUKCUPYIOTCS M TEM CaMbiM 0BECTIEYNBAIOT SPPEKTUBHOE BOIOBHOB/IEHNE XEBATE/ILHON QYHK-
U M ICTETUHECKUX POPM /1MLE, TaKUM OOPa30M BbifIO/IHAETCS OPTONEAnYeckas peabumrayms 60/bHbIX. OfHUM U3
HarpassieHms peLueHus 3Tou npobriemMsl ecTs 3ameljeHne B0/bLLNX JEDEKTOB HIDKHEN YE/TIOCTH C OJHOMOMEHTHbLIM CO3-
A8HNEM PUTEHLINOHHBIX ITYHKTOB M BXXUB/IEHNEM 3YOHBLIX UMIIGHTATOB. HO U3BECTHO, YTO JIy4EBas TEPAaIns 3Ha4nTe  b-
HO yXyALaer ycaoBus [/1s NPOBEAEHNS MPOTEINPOBAHUS UMIIAHTaTamu. [1ocieqHee 3a4aHne rpuobpeTaeT 0COOEHHYIO
aGKTYa/IbHOCTb [IpU 3aMELLEHMN KOCTHBIMU TPAHCIIAHTATaMy 3HAYUTE/IbHBIX AEPEKTOB U BXUBJIEHNE, 10C/IE KOTOPOIro
OyAeT rPOBEAEHA /lyHEBasi TEPAITHS.

KnitoueBble crnoBa: nosa o6nyqu|/|$|, MMNNaHThl, KPbICbl, NpoTe3npoBaHMe.

Bcryn BHE BIJHOBMNEHHS >XyBanbHOI MYHKUIi Ta eCcTeTUYHUX
dopm 06nnyYs, TakKMM YMHOM BUKOHYETBCS OpToneanyHa
peabinitauia xsopux [10]. OgHUM 3 HaANPSIMKIB BUPILLEH-
HA Uiel npobnemn € 3amileHHs1 BENUKUX AedeKTiB HUX-
HbOI WenenM 3 0OQHOMOMEHTHUM CTBOPEHHSAM pPUTEHLUIN-
HMX MYHKTIB Ta iMnnaHTauieto 3y6HMX imnnaHTaTie. Ane
BiJOMO LLO MpOMEHeBa Tepanis 3HA4YHO MOTipLUye YMOBU
4N NnpoBefeHHs NpoTe3yBaHHS imnnaHTatamu. OCTaHHe
3aBAaHHA HabyBae 0COOMMBOI akTyanbHOCTI Mpu 3ami-
LLIEeHHI KICTKOBUMW TpaHCnnaHTataMu 3HayHux AedekTiB
Ta iMnnaHTauito, nicnsa gkoi 6yae npoBegeHa NpoMeHeBa
Tepania [5, 9, 12, 13].

MerTa. MNpoBecTn po3paxyHkM HanBInNbLW onTUManbHoT
403U ONS1 NOKanbHOrO OMPOMIHEHHS, LU0 HEe BUKIMKaE
CYTTEBMX MNOpPYLUEHb Yy Mpoueci iMnnaHTauii TUTaHOBMX
iMmnnaxTiB.

[nsa 3amiweHHs aedeKTiB HXHBbOI LLenenn BUKOpUC-
TOBYIOTbCS aBaCKyNnsApHi ayToTpaHcnnaHtaTtu, dopmarni-
Hi3oBaHi abo nioginizoBaHi anoTpaHcnNnaHTaTh, a TakoX
ix kKombGiHauia (ayToannoTpaHcnnaHTtauisi) abo koMOGiHO-
BaHa ocTeonnactuka [1, 4]. Xoya TexHi4He BWKOHAHHS
onepawin i3 3amieHHa AedeKTiB HXKHBOI LWenenu Lmmm
cnocoGammn HecknagHe, arne BOHU XapakTepu3ylTbes
BEIMMKOIO KinbKicTio Hepgonikis. OCHOBHUMM Heponikamm
aBacCKyrnspHUX KiCTKOBWX TpaHCMnaHTaTiB € BigTOPrHeH-
HS, OCUTb YacTa ix pe3opbuida, TpyaHouli dikcauii 3HiM-
HOro npoTte3a B peabiniTauiiHomy nepiogi Ta iHwe. M-
nnaHTauisa sBnsie cobok cnocibé 3amiHu BigCyTHiX 3y6iB
WTYYHUMK aHanoramu [3, 6, 7, 11]. OgHMM i3 NO3UTUBHUX
MOMEHTIB AaHOi TeXHOMOTIi| € Te, WO iMMAaHTN HaneXXHUMm
YMHOM DiKCYyHOTbCH | TUM camuM 3abe3nedyoTb edekTu-

" UntyBaHHa npu arectauii kagpis: Mykoso3 O.€. EKCEpMMEHTa/IbHE OBrpyHTYBAaHHS BUOOPY €QPEKTUBHOI JO3M ONPOMIHEHHS XBOPUM
Ha HOBOYTBOPEHHSI LUENEINHO-/IMLEBOI AiNSHKY [/151 CTBOPEHHS DETEHLIVIHUX [TYHKTIB (EKCIEPUMEHTE/IbHE AOCTIKEHHS — 2013. — T. 17,
N9 3-4. — C. 50-53.
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Marepianu Ta MeToaMn [OCNIAXKEHHA

3 2010 poky y BOH3Y «YkpaiHcbka MeauyHa cToma-
TOMNoriyHa akagemis» Ha kadpeapi oHkororii Ta pagionorii
3 papgiauinHoo mMeauumHot npu MNMontaBcbkoMy obnac-
HOMY KIiHIYHOMY OHKOMOriYHOMY AucChaHcepi pasoMm i3
Kadbeapoto opToneanyHol CTOMaTonorii XBOPMM Ha HOBO-
YTBOPEHHS LLENEenHO-NMLEBOI AiNAHKN BUKOHYETLCS KOM-
nnekcHe nikyBaHHA. fke Bkrovae B cebe ximionpomeHe-
BY Tepanito, XipypriyHe InikyBaHHS Ta NpOTe3yBaHHSA 3Hi-
MHV/MMW KOHCTPYKLisMK, abo ogHo4YacHe XipypriyHe niky-
BaHHSA 3 YTBOPEHHSAM pEeTEHUIVHUX NyHKTIB Mig npoTesy-
BaHHSA. Ane BiAOMO LIO NpoMeHeBa Teparisi 3Ha4HO Mori-
pLlye YMOBU Ansi MPOBEAEHHSI MPOTE3YBaHHA. Takum ym-
HOM MOBCTAaNo NUTaHHSA AN po3paxyBaHHS ONTUManbHOI
0031 ONpOMiHEHHS, sike 6 He NpPM3BOAMIO A0 OCTEOMNOpPO-
3y Ta cekBecTpauii, a gaBano 6 3Mory yTpumaHHsi TuTa-
HOBMX LITUATIB ANA NOAANbLUOro NPOTe3yBaHHS.

Y pob6oTi BuMKOpMUCTOBYBanacsa pagiauiiHa mogenb
PEHTIEHIBCbKOTO  OMPOMIHEHHs HA anapaTi PYM-17m
Ha npaBy LWWoKy 70 cTateBo3pinum 6invm nabopaTtopHum
wypam nopoam Wistar 3 cepegHboto Macoto Tina 200-220
rpamiB (HapKOTM30BaHOI 3 BUKOPWUCTAHHAM npenaparis
aMiHo3iH — 125 mr/kr i keTamiH — 250 mr/kr Ta 3adikcoBa-
Hoi) y gosi 20,0 'p B TakMx ymoBax: Hanpyra Ha Tpy6ui
130 kB, cuna Toky 13 MA, 6e3 inbTpa, Tydyc F — 45 cm,
NOTYXHICTb  [03U 1,36 'p/miH, nosa 20,0 I'p,
Ead. = 40,0 k3B, 3 LOTPUMAHHSIM NpaBui ryMaHHOro no-
BO[KEHHS 3 TBapvMHaMu. TBapuH yTpMMyBanu B yMOBax
BiBapito Npu KiMHaTHIN TemnepaTypi 3 12-4acoBUM LUK-
1NIoM CBIiTno/Tempsia, 3 BiNbHMM LOCTYNOM [0 ki Ta BO-
OW, Ha CcTaHdapTHIN AdieTi y BigNOBiAHOCTI 3 HOopMamwu
yTpMMyBaHHS nnabopaTopHux TBapwH [8].

Pe3ynbTaTtK Ta oSrosopemm

KicTKM HWDKHBOI LLenenu y iHTaKTHWX LWypiB xapakTe-
pu3ylTbCA TUMOBUMW AN LUbOro Buay nabopaTopHMx
TBapuH napameTtpamu (hbc.1). Popma Ta po3mip anbse-
on BignoBigaTb KOPEHsAM 3y6iB, L0 3HAXOOATLCS Y HUX.
CriHka anbBeosn MOKpUTa KOMMaKTHOK MNMAaCTUHKO, LWO
BidyanisyeTbCsl y BUIMSAAI YiTKOI AiNSHKU OCTEOCKNEeposy.
MepiogoHTanbHa LWinMHa BU3HAYaETbCa Yy BUMMSIAI TOHKOT
CMyrn TeMHoOi pe4yoBuHM 6e3 natonoriyHux 3miH. Kictka
anbBeOonsPHOro BiAPOCTKY Mae TpabeKynsipHy CTPYKTYpY,
npu UbOMY BiACYTHI AereHepaTuBHi 03Hakn. KopTukanbHa
nnacTuHka anbBeONIAPHOro BiAPOCTKY He 3miHeHa. Kopo-
HKM Ta KOpHi 3y6iB 6e3 naTtonoriyHnx 3miH [15, 16].

Puc. 1. PeHmeeHogpama HUXHBOI wenenu iHmakmHo20 wypa.

HacTtynHoto rpynoto 6ynu TBapuHU SiKMM nicns Buaa-
neHHa 3yba npoBoavnu iMnnaHTauilo 6e3 onpoMiHeHHS
(koHTponbHa rpyna). Mpu aHanisi peHTreHorpammn BCTa-

HOBIMEHO, WO KICTKA HWXHBLOI Lenenu nicns imnnaHTauii
XapakTepu3yeTbCA BIiACYTHICTIO rinepTpodii KiCTKoBOI
TKaHuHM (puc. 2). HaBkono iMnnaHTaTy KiCcTKOBa TKaHWHa
Mae BUpaxeHy TpabekynspHy cTpyktypy. O3Haku gerpa-
pauii He BbavatoTbes. KopTukanbHi NnacTuHKM anbBeo-
NSIPHOTO BigpPOCTKa 3HAXOAUTLCS B rapHOMY CTaHi.

Puc. 2. CmaH KicmKu HUXHbLOI wesienu 8 Micyj sudarneHHs
mornsipie i deHmarbHoI imnnaHmauii npu po3sumky
pernapamusHux rpouecie 6e3 ornpomiHeHHs1, 21 deHb
(peHmeeHoepama).

IHWoO ekcnepuMeHTanbHOW rpynoo  6ynu  wypu
SAKUM NPOBOAMUIIN FlOKaNbHE ONPOMIHEHHSI HUKHBOI Le-
nenu 3 ysegeHWM iMMnaHToOM i MiHiMansHO Ao30t0 y 20-
40 Ip. Mpu LbOMY BCTAHOBMEHO, LLO KiCTKA HWKHBLOI Lije-
nenu nicnst iMnNNaHTauii Mae aHanoriyHi peHTreHoNoriYvHi
XapaKTepuCTVKN, WO A0 nonepeaHboi rpyny TBapuH 6e3
OMNPOMIHEHHS, ane OeLlo BMpaeHa rinepTpoqis KiCTKo-
BOI TKaHVHW Ha 21 AeHb Big noyaTky ekcnepumeHTy (puc.
3). HaBkono TMTaHOBOro iMnnaHTa KiCTKOBa TKaHWHa Ma-
na BupaxeHy TpabekynapHy cTpyktypy. OsHaku gerpa-
Aauii Ha peHTreHorpami He Bb6avatoTbcsl. KopTukanbHa
nnacTuHka anbBeONSAPHOro BiAPOCTKa 3HaXOAMTLCA B 3a-
[oBiNbHOMY cTaHi. Cnig BigMITUTK, WO BIATOPrHEHHS TU-
TaHOBWX IMNNAHTIB Y PaHHIN i HACTYNHI TepMiHK nicns im-
nnaHTauii y uin rpyni TBApMH He cnocTepiranocs.

Puc. 3. CmaH KicmKu HUXHbOI wenenu ricriss 0eHmarnsHol
iMnnaHmauii npu po3sumky ocmeoiHmezpauii Ha ¢hoHi
micyeso2o onpomiHeHHs1 20-40 p., 21 deHb (peHmzeHozpama).

HwxHboLlenenHa kictka nicnsa iMnnadTadii 3 HacTyn-
HUM ITOKanbHUM OMPOMIHEHHSIM, WO BignoBigae nosi 41-
60 p xapakTepu3yeTbCA HasIBHICTIO YYXXOPIAHOro Tina
BMCOKOI LWiNbHOCTI B NyHUi BuaaneHoro 3yba. KictkoBa
TKaHWHA HaBKOSO iMMMaHTaTa Mae O3HaKW He3Ha4yHOoro
3ananeHHs Ta pereHepadii. (puc. 4). Haskono imnnaHTa-
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Ty KICTKOBa TKaHWHa Mana BupaxeHy TpabekynspHy
cTpykTypy. O3Haku gerpagauii He Bigmidanuca. KopTuka-
NbHOT MMACTUHKM anbBEOSSIPHOrO BiAPOCTKA 3HAXOAUTb-
ca B gobpomy ctaHi. Mpu LboMy cnocTepiranocs BigTop-
rHEeHHs1 TMTaHoBOro iMnnaHTa y 1 3 10 TBapuH y paHHin
nepioa nicns imnnaxTauii (p>0,25 qz) NOPIBHSAHHI 3 KOHT-

POMbHOIO rPyMoto.

Puc. 4. CmaH KicmKu HUXHbOI wenenu nicriss 0eHmaribHOi
iMrnaHmauii npu po3sumky ocmeoiHmezpauii Ha ¢hoHi
Micuyego2o onpomiHeHHs1 41-60 p, 21 deHb (peHmzeHozpama).

Jewo iHwa peHTreHonoriyHa KapTuHa cnocrepira-
nacb y ekcrnepumeHTanbHuX TBapuH SIKUM MNpoBOAWIN
nokarnbHe ONpOMiHEHHS y A03i 61-70 p. Y wWypiB Ha peH-
TreHorpamMax HWXHbOI LwWenenu nicns LeHTanbHOI iM-
nnaHTauii i onpomiHeHHs1 Ha 21 foby BigMiYanocb Yy»xo-
pigHe Tino BMCOKOI LWiNbHOCTI B NMyHLUi BuaaneHoro 3y6a,
siKe BignoBigano ysegeHMM MeTaneBuM iMnnaHTam (puc.
5). KicTkoBa TkaHMHa HaBKONO iMnMnaHTaTa mMana O3HaKu
3ananeHHs. 'ybyacrta pevyoBrnHa anbBeEOMSIPHOrO BiJpOC-
TKy 3 HeOCTaTHbO BUpaxXeHUMu Tpabekynamu. KopTtuka-
NbHa NAAacTUHKM anbBeEONAPHOro BiApOCTKa Mana He YiTki
KOHTYpW i NaTonoriyHi 3MiHW y BUrMSAI SBULL, OCTEONopo-
3y. ¥ 4-x 3 10-Tm wypiB AaHoi rpynu chnocTepiranacs
BTpaTa BBEAEHOro iMMnnaHTa B paHHi TepMiHU ekcnepu-
meHTy (p<0,001 qz) Y NOPIBHSAHHI 3 KPOHTPOSBLHO rpy-
noto TBapuH 6e3 onpoMiHEHHS.

Puc. 5. CmaH KicmKu HUXHbOI wenenu nicrss 0eHmarsnbHoi
iMrnaHmauii npu po3sumky ocmeoiHmezpauii Ha ¢hoHi
micyeeo2o onpomiHeHHs1 61-70 p., 21 deHb (peHmaeHo2pama).

Y ekcnepvMeHTanbHWX TBapuH MPY PEHTreHIBCbKOMY
onpomiHeHHi y fosi>70 Mp y BCix Bunagkax Bigmivanacs
BTpPaTa BBEAEHHWX TUTAHOBUX iIMNNAHTIB Y PaHHi TEPMiHK
nicnst imnnaHTauii. Ha peHTreHorpami KicTKOBa TKaHMHa
HaBKOMO iMNnaHTaTa Mana CyTTEBi O3HaKM 3ananeHHs Ta
OCTEOnopoay.
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TakMM 4MHOM, aHarni3 NpefcTaBliEHUX EKCNepUuMeH-
TanbHUX AAHWX CBiOYUTb, WO JOKanbHE OMPOMIHEHHS
TBapvH Yy A03i 20-40 Ip i 41-60 ['p cyTTEBO He noripLuye
npouecu penapauii i pereHepadii, a TakoX He Mpu3BO-
ONTb A0 BIATOPrHEHHSA TUTAHOBWX IMMMAHTIB Y pPaHHin Ta
ni3Hin nepiogn imnnanTadii. Mpy ubomy, 36iNbLWEHHS [O-
31 onpomiHeHHs Big 61 p i Ginble cynpoBOMXyBanochb
PO3BMTKOM 3amnaneHHs y KiCTKOBIN TKaHWHI HaBKOMO iM-
nnaHTaTa, NaTonoriyHMMm 3MiHaMmu ctaHy Tpabekyn ryb-
4YacTOi PEYOBUHMU | KOPTUKANBHOI MMACTUHKM anbBeorsip-
HOro BigpOCTKa Ta SBWWAMW Y BUMMsSAi OCTEOMNopo3y.
Cnig BiA3HaunMTK, WO Taki 3MiHW Yy KICTKOBIA TKaHWHI He
CrpusaAnn HopMarnbHOMY PO3BUTKY MpoLeciB iMnnaHTauii
TUTAHOBUX IMMMAHTIB | NPU3BOAMIMN A0 iX BiATOPrHEHHS Y
pi3Hi TEpMiHK Big noyaTKy ekcnepuMeHTy. 3aBasku ekc-
nepuMeHTy MM MaeMo 3Mory nepeabavnTyi MOXMBI Hac-
nigKk1 y XBOpOro nicnsi npomeHeBoi Tepanii GinbLue Hix 70
I'p i He BukopucToBYBaTU MeTof peabiniTauii TTaHOBY-
MU iMMAnaHTamm, a Baatuca o peabinitauii aBackynsp-
HMUMMK ayToTpaHcnnaHTatamu, dopmaniHizoBaHumn abo
niocpinisoBaHUMK anoTpaHcnnaHTatamu, abo KomGiHo-
BaHOI OCTEONNacTuku.
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Enalish version: EXPERIMENTAL JUSTIFICATION OF SELECTING
THE EFFECTIVE EXPOSURE DOSES FOR PATIENTS WITH
MAXILLOFACIAL AREA TUMORS FOR ESTABLISHING THE
RETENTION POINTS (EXPERIMENTAL STUDY)™

Mukovoz O.Ye.
Higher State Educational Establishment of Ukraine “Ukrainian Medical Stomatological Academy”, Poltava, Ukraine

For building the mandibular defects the avascular autotransplants, formalinized or lyophilized allotransplants, as well as
their combination (autoallotransplants) or combined osteoplasty are used. Although the technical performance of the
lower jaw defects operations by these ways is rather simple, it is characterized by a large number of drawbacks. The
main disadvantages of avascular bone grafts are refection, their common resorption, the difficulty of fixing the denture
during the rehabilitation period, etc. Implantation represents a way to replace missing teeth with artificial counterparts.
One of the positive aspects of this technology is that the implants are properly fixated and thus provide an effective re-
sumption of chewing function and aesthetic forms of face; in such a manner, the orthopedic rehabilitation of patients is
also performed. One of the ways to solve this problem is replacement of large defects of the lower jaw with simultane-
ous creation of retention points and implantation of dental implants. However, it is known that radiation therapy signifi-
cantly worsens the conditions for prosthetic implants. The latter task is of particular relevance during the replacement of
major defects with bone grafts and implantation after which the radiation therapy will be held.

Key words: radiation dose, implants, rats, prosthetic care
Introduction not cause the significant disturbances in the process of

In order to replace the lower jaw defects, the avascu- titanium implants implantation.

lar autotransplants, formalinized or lyophilized allotrans- Materials and methods of the research
plants, and their combination (autoallotransplantation) or The comprehensive treatment of patients with maxil-
combined osteoplasty are used [1, 4]. Although the lower lofacial area tumors which includes chemoradiotherapy,
jaw defects replacements are not technically difficult, surgery and prosthetics with removable structures, or si-
these surgeries are characterized by a large number of multaneous surgical treatment with the formation of the
shortages. The main disadvantages of avascular bone prosthesis retention points has been performed at Higher
grafts are their rejection, frequent resorption, the difficulty State Educational Establishment of Ukraine “Ukrainian
of fixing the denture in the rehabilitation period, and oth- Medical Stomatological Academy” at the department of
ers. Implantation is a way of replacing the missing teeth oncology and radiology with radiation medicine (Poltava
with artificial counterparts [3, 6, 7, 11]. One of the positive Regional Clinical Oncological Dispensary) together with
aspects of this technology is the fact that implants are the prosthetic dentistry department since 2010. However,
prqperly flxateq, and thus they ensure.the effectlye resto- it is known that radiation therapy worsens the conditions
ration of masticatory function and facial aesthetic forms; for prosthetics. Thus, the question was raised to calculate
in such a way, the orthopedic rehabilitation of patients is the optimal dose that would not lead to osteoporosis and
performed [10]. One aspect of solving this problem is the sequestration, and would provide the retention of titanium
replacement of lower jaw large defects with the single- pins for subsequent prosthesis.
step creation of retention points and implantation of den- The paper used the radiation pattern of X-irradiation
tal implants. But it is known that radiation therapy wors- on the apparatus RUM-17m at the right cheek of 70 ma-
ens the conditions for prosthetic care. The latter task is of ture white laboratory rats of Wistar breed with average
particular relevance during the replacement of significant weight of 200-220 grams (anesthetized using aminozin —
defects with bone graft and implantation which will be 125 mg / kg and ketamine — 250 mg / kg and fixed ) at a
held after radiotherapy [5, 9, 12, 13]. . dose of 20.0 Gy under the following conditions: tube volt-
The aim of the research is to perform the calculations age 130 kV, current strength 13 mA, without filter, tube F

for the most optimal dose of local irradiation which does

“ To cite this English version: Mukovoz O.Ye. . Experimental justification of selecting the effective exposure doses for patients with
maxillofacial area tumors for establishing the retention points (experimental study / / Problemy ekologii ta medytsyny. - 2013. - Vol 17,
NO 3-4. - P. 53 -55.
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— 45 cm, dose rate of 1.36 Gy / min, the dose of 20.0 Gy
Eef. = 40.0 keV, subject to the rules of humane treatment
of animals. Animals were kept in vivarium at room tem-
perature with 12 hours-cycle light / darkness, with free
access to food and water on a standard diet in accor-
dance with the norms of laboratory animals maintenance

(8]
Results and discussion

The lower jaw bones in intact rats are characterized
by the parameters typical for this type of laboratory ani-
mals (Fig. 1). The shape and size of alveoli correspond to
the roots of teeth which are in them. Alveolar wall is cov-
ered with compact plate which is visualized as clear ar-
eas of osteosclerosis. Periodontal gap is defined as a
thin strip of dark substance without pathological changes.
Alveolar process bone has a trabecular structure, with no
degenerative signs. Cortical plate of the alveolar process
is not changed. Crowns and roots of teeth do not reveal
pathological changes [15, 16].

Fig. 1. Lower jaw radiograph of the intact rat.

The next group consisted of animals which underwent
implantation without irradiation after the tooth removal (the
control group). During the analysis of X-ray it has been re-
vealed that the lower jaw bone after implantation is charac-
terized by the absence of bone hypertrophy (Fig. 2). The
bone tissue reveals a marked trabecular structure around
the implant. The signs of degradation are not revealed.
The cortical plates of alveolar ridge are in good condition.

Another experimental group consisted of rats that un-
derwent local irradiation of the lower jaw with inserted im-
plant and the minimum dose of 20-40 Gy. It has been
found that the lower jaw bone after implantation reveals
similar radiological characteristics as compared to the pre-
vious group of animals without irradiation; however, a
slightly marked hypertrophy of bone tissue on the 21st day
of the experiment has been discovered (Fig. 3). The bone
tissue has revealed a pronounced trabecular structure
around the titanium implant. The signs of degradation are
not seen at the radiographs. The condition of cortical plate
of the alveolar process is satisfactory. It should be noted
that the exclusion of titanium implants in the early and sub-
sequent periods after implantation in this group of animals
was not observed.

Fig. 3. The condition of the lower jaw bone after dental
implantation by the development of osseointegration against the
backdrop of local irradiation of 20-40 Gy., the 21st day (X-ray).

The lower jaw bone after implantation, followed by local
irradiation which corresponds to a dose of 41-60 Gy re-
veals the presence of a high density foreign body in the
alveolar socket of the removed tooth. The bone tissue
around the implant demonstrates the signs of slight in-
flammation and regeneration. (Fig. 4). The bone tissue
around the implant reveals a pronounced trabecular struc-
ture. Signs of degradation have not been reported. Cortical
plate of the alveolar process is in good condition. Mean-
while, the titanium implant rejection was observed in 1 out
of 10 animals in the early period after implantation (p> 0,25
p2) as compared to the control group.

Fig. 2. The condition of the lower jaw bone in the place of molars
removal and dental implantation by the development of reparative
processes without irradiation, the 21st day (X-ray).

Fig. 4. The condition of the lower jaw bone after dental
implantation by the development of osseointegration against the
backdrop of local irradiation of 41-60 Gy, the 21st day (X-ray).
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A somewhat different picture is observed in the X-ray
experimental animals that underwent local irradiation at a
dose of 61-70 Gy. A high density foreign body in the al-
veolar socket of the removed tooth was revealed in rats
at the lower jaw radiographs after dental implantation and
irradiation on the 21st day which corresponded to the in-
serted metal implant (Fig. 5).

The bone tissue around the implant demonstrated the
signs of inflammation. Spongy substance of alveolar
process revealed the insufficiently pronounced trabecu-
lae. The cortical plate of alveolar process demonstrated
unclear contours and abnormal phenomena in the form of
osteoporosis. In 4 out of 10 rats of this group the loss of
the inserted implant was observed at the early stages of
the experiment (p <0,001 p2) as compared to the control
group of animals without irradiation.

Fig. 5. The condition of the lower jaw bone after dental
implantation by the development of osseointegration against the
backdrop of local irradiation 61-70 Gy., the 21st day (X-ray).

In experimental animals with X-ray irradiation at a
dose of > 70 Gy the loss of the inserted titanium implants
was recorded in all cases at the early stages after im-
plantation. The bone tissue around the implant at the ra-
diographs revealed the significant signs of inflammation
and osteoporosis.

Conclusions

Thus, the analysis of the experimental data shows
that local irradiation of animals at doses of 20-40 Gy and
41-60 Gy does not significantly impair the processes of
reparation and regeneration, and does not lead to the re-
jection of titanium implants in the early and late periods of
implantation. In addition, the increasing of the dose from
61 Gy and more was accompanied by the development
of inflammation of the tissue around the implant, by
pathological changes in the trabeculae of spongy sub-
stance and cortical plate of the alveolar process, as well
as by such phenomena as osteoporosis. It should be
noted that these changes in bone tissue did not contrib-
ute to the normal development process of implantation of
titanium implants and led to their rejection during different
periods of the experiment. Through the performed ex-
periment, one can predict the consequences for the pa-
tient after radiotherapy more than 70 Gy and therefore do
not use the method of titanium implants rehabilitation;
instead one can resort to the avascular autotransplants,
formalinized or lyophilized allotransplants and combined
osteoplasty.
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AHANI3 OKPEMUX rPYN MIKPOOPIAHI3MIB, BUAINIEHUX
I3 ATEPOCKJIEPOTUYHO 3MIHEHMX KOPOHAPHUX APTEPIN
XBOPUX, B 3AJIE)XXHOCTI BI[] 896 A/G NOJIIMOP®I3MY
F'EHA TLR4™

Croyqko® O. B., BecHina /1. E., bobposa H. O., lmmkosa O. A., MamorTosa T. B., Ismavinosd O. B., Kavizawes' I. /1.

lKacbe;:lpa BHYTPILWHBbOI MeanumnHn Ne3, 2HOl reHeTUYHUX Ta iMYHOSOMYHUX OCHOB PO3BUTKY NaTororil Ta bapMakoreHe-
TUKMN Brworo gepxxaBHOro HaB4YanbHOro 3aknagy YkpaiHu «YkpaiHcbka MmeguyHa cTomaTtornoridyHa akagemisa», M. MNonTa-
Ba, YKpaiHa

U3yyeHbl 06pa3Libl KOPOHAPHBIX COCY/AOB, MOJTyYEHHbIE My ayTorcum 31 yMEPLUErO OT ULLIEMUYECKOV BOIe3HU cepaLa
MBC) m 5 340p0BbIx JH04€EN. [TaPOJOHTONATOrEHHbIE MUKDOODIaHN3Mbl OOHAPYXXeHb! B 83,9%. B 51,6% C/1y4a€EB BbisIB-
JI/10Cb 2 1 60/1€€ MUKDOOPraHU3MOB. Y 60/IbHbIX, yMepLUnX oT UBC, AOCTOBEPHO Halye BCTpeYanack aunesis 896 G reqHa
TLR4 (p=0,04), Ol 2,92 (1,15-7,41). Ha/mune B reHoTvurie uHaANBUAYYyMOB MosIMMOp@OHOro anniesns G resa TLR4 onpe-
ACNISET  [OBbILLEHHYIO  KOHTAMUHALMIO  TKaHEH ONISWKM  MPEACTaBUTENSMU  CIeqyrolymx  Buaos:  Lactobacillus
sp.,Enterobacterium sp., Sneathia sp. /Leptotrihia sp. /Fusobacterium sp.,Mobiluncus sp. /Corynebacterium
sp.,Peptostreptococcus sp. 1o/1yHeHHbIE PE3Y/ILTAThI MOATBEPIKAGIOT BOSMOXHOE yHACTUE YKA3aHHbIX IPYITT MUKPOOPra-
HU3MOB B NaTOrE€HE3E aTepoCcK/Iepo3a, a Takxke posib MOSIMMOPPHOr0 BAPUAHTa reHa TLR4 B MOBbILLIEHHOU MUKPOOHOU
KOHTaMUHALNHN TKAHEH KOPOHAPHbIX apTEDUV,

KntoyeBble cnosa: NapoAoHTONaTOreHHbIE MMKPOOPraHn3Mbl, aTepocknepos, nonmmopdmam, Toll-nogobHbin peuenTop 4.

[ocnigXeHHA OCTaHHIX POKIB NMEpPeKOHNMBO AOBENW,
LLIO B OCHOBi NaTtoreHe3y aTepoCKepo3y NeXuTb XPOHiY-
HWIA 3ananbHUiA NpoLec, WO NPU3BOAUTbL A0 MOLLKOMKEH-
HA eHgoTenito Ta popMyBaHHS B CTiHLUi apTepiin aTtepo-
CKnepoTnyHux bnsawok. Tomy, Bce Oinblue yBarn npugi-
NSETbCS IHPEKUINHUM areHTaMm, K MOXMMBUM eTionoriy-
HUM cpakTopaM iHiliauii Ta nporpecyBaHHsi ateporeHesy
[3, 7].

AKTyanbHOro 3HadeHHs1 HabyBae KoHuenuis iHiuiauii
npoueciB aTeporeHesy npu B3aeMOfii €K30reHHNX i eHJo-
reHHMX MikpoOHMx niraHaiB 3 Toll-nogidbHumMKn peuenTo-
pamn (TLRs). NeHeTu4yHa MiHAMBICTL TLR MoXxe BM3Ha-
yaTu BiAMIHHOCTI B CMPUNHATIMBOCTI opraHiaMiB go 6ak-
Tepin Ta BipyciB, IHTEHCMBHOCTI 3ananbHoro npouecy [9].

MeToto faHoi poboTH CTano BCTAHOBUTU MPUCYTHICTb
OKpEeMUX rpyn MiKpoOopraHiamis, B TOMy YMChi NapagoHTo-
naToreHHUX, B aTepPOCKNEePOTUYHIN BRIl i HaBKOMWLL-
HiIX TKaHWHax Ta 3anexHiCTb piBHA MikpobHoro obcime-
HiHHS Big nonimopdismy 896A/G reHa TLR4 (rs4986790),
a TakoX BUSIBUTU MOXIMBMI 3B'A30K PO3BUTKY aTepo-
ckrieposy i 896 A/<A/G nonimopdiamy reHa TLR4 y xBo-
pux Ha iwemivyHy xBopoby cepusi (IXC).

MarTepianu Ta MmeToau gocnigkeHHs

HocnigxeHo 31 3pa3ok ayToncinHOro marepiany Tka-
HWH KOPOHapHWX apTepii nomepnux BHacnigok IXC, wo
oTpuMaHi y acenTudHux ymoBax. KOHTpOmbHY cepito
cknanu 3pasku Big 5 nomepnux 6e3 IXC. docnimkeHHs
npoBoaunu 3 A03BoNYy KoMicii 3 6ioeTukn Buworo gepxa-
BHOrO HaBYanbHOro 3aknagy YKpaiHu «YKpaiHcbka Me-
OVMYHa cToMaTororiYHa akageMis».

Buginenna OHK 3 TkaHuHM npoBoaunu nisytoumm me-
TOLAOM 3 BUKOPWUCTaHHAM Habopy anst BuaineHHs OHK 3
GionTariB «Xenikonon» (HMN® «Jlitex», Mockea) Ta oTpu-
mMyBanu posdvH HK, skun BukopucToByBanu Ans noga-
NbLUIOro SIKICHOrO BM3HAYEHHSA napofoHTonaToreHis. Aki-
cHe Bu3HadeHHsa OHK napogoHTOnaToreHHWx mikpoopra-
HiamiB (Porphyromonas gingivalis, Prevotella intermedia,
Actinobacillus  actinomycetemcomitans,  Treponema
denticola, Bacteroides forsythus) nposogwnnn meTogom
nonimepasHoi naHutorosoi peakuii (MJP). Cneumndivny
ainaHky OHK amnnicikyBanu Ha amnnidgikatopi «Tep-
unk» («OHK-TexHonorig», MockBa) 3 BWKOPUCTAHHAM
cneumdiyHnX  MyNbTUMMAEKCHUX  ONirOHYKNeoTUAHMX
npanmMepis, BUKOPUCTOBYLOUM Habip «MynbTu[leHT» (TOB
HB® «[l'eHTex», Pocis). lgeHTudikauito AHK nposoaunu
3a gonomorolo enektpodopesy B 2% arapo3Homy reni,
3abapsrneHomMy eTigiymom GpoMiaoOM 3 HacTymnHO Bidya-
nizauieto B YO cBitni i dpotorpadyBaHHam. OTpumanui
po3unH OHK BukopuctoByBanu Ans noaanbLlUoi KinbKic-
HOI ouiHKM BioTWM B JOCMHiAXyBaHUX 3paskax, fKy MpoBO-
annun metogoM mynbtunnekcHol MNP B pexumi peansHo-
ro yacy Ha getekTytodomy amnnidikatopi OT-322 (HBO
«[OHK-TexHonoris», Mocksa) 3a gornomoroto Habopy pea-
reHtiB «®emodnop» («AHK- TexHonoris», Mocksa), Lo
[03BOMSE BM3HaAYaTW Taki MOKasHWKW, AK 3aranbHa Gak-
TepianbHa mMaca i MikpoopraHiamu / rpynm Mikpoopratis-
MmiB: Lactobacillus sp., Enterobacteriaceae, Streptococcus
sp., Staphylococcus sp., Gardnerella vaginalis /
Prevotella bivia / Porphyromonas sp., Eubacterium sp.,
Sneathia sp. / Leptotrihia sp. / Fusobacterium sp.,
Megasphaera sp. / Veillonella sp. / Dialister sp.,
Lachnobacterium sp. / Clostridium sp., Mobiluncus sp. /

: LntyBaHHs ripn atecrauii kagpis: Ckouko O. B., BecHiHa J1. E., bobposa H. O., LLnukosa O. A., MamoHmosa T. B., Iamatinosa O. B.,
Katidawes I. 1. AHani3 okpemux 2pyn MikpoopaaHiamig, 8UGINIEHUX i3 amepOCKIIEpPOMUYHO 3MIHEHUX KOPOHapPHUX apmepill X8opux, 8
3anexHocmi 6i0 Asp299Gly rnonimopehiamy 2eHa TLR4A // [lpobremu exosorii | megnuymmn. — 2013. — T. 17, N2 3-4. — C. 56 -58.
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Corynebacterium sp., Peptostreptococcus sp.,
Atopobium (At.) vaginae, Mycoplasma (M.) (genitalium +
hominis), Ureaplasma (urealyticum + parvum), Candida
sp. MonimopdpHy AinsHky 896A/G reHa TLR4 amnnidiky-
Banu metogom IMJIP 3 BukopuctaHHaM cneumdivyHmx oni-
FOHYKNeoTUAHNX Npanmepis.

CtaTncTM4Hy 06po6KY OTpPMMaHUX AaHWX NPOBOAWMM
3a  [JOnoMOrol  CTaHZapTHOIO  NakeTy  nporpam
«STATISTICA 6.0» (StatSoft Inc., CLUA). MNpu NopiBHAHHI
MOKa3HWKIB i iX B3aEMO3B'sI3KiB BMKOPMCTOBYBamnu Hena-
pamMeTpuyHi MeToam: KpuTepin BinkokcoHa, t-TecT, BHYT-
pilLHbOrpynoBi Kopensauiji i koBapiauji. CTaTUCTUYHO 3Ha-
yylMMn BBaxanu BigMiHHOCTI npu P <0,05. MopiBHAHHSA
4YacToT reHoTMNIB MiXX JOCNigKyBaHMMU rpynamMmu npoBo-
OVNY WNSXOM aHanidy Tabnuup noeaHaHHsa 3x2 3a Jo-
nomMoro TouHoro Tecty ®iwepa. [insi NOPiBHAHHS YacToOT
BapiaHTiB y He3B'A3aHMX rpynax obuyMcroBanu BigHO-
WweHHs waHcis (BLU) 3 BusHayeHHsM 95% poBsipyoro iH-
Tepsany (A)).

Pe3ynbTtatn pocnimxeHHs Ta ix 06rosopeHHs

Y BiANOBIgHOCTI 3 METOK [OCNIMKEHHA Hamu Bynu
BMBYEHI 3pa3ku ayTomMCiNHOro MmaTepiany TKaHWH KOpOHa-
pHuX apTepin 31 nauieHTa, wo nomepnu Big IXC, i 5 na-
LieHTiB, ki nomepnu B pesynbTaTi iHWWMX MNPUYKH i He
Manu ypaxeHb KOPOHapHWX apTepii. AHania 5 3paskis
TKaHUH KOPOHapHUX apTepin MauieHTiB, MOMepnuX Bifg
MPUYMH, HE MOB'A3aHMX 3 aTEPOCKINEPO30M, MOKa3aB Bia-
CYTHICTb MIKpOOPraHi3amiB B CYAMHHIN CTiHL.

[Mpu aHanisi HagBHOCTI OCHOBHMX NapOAOHTONAaTOreH-
HUX MIKPOOPraHiamiB Yy TKaHWHaX aTepOCKNEPOTUYHUX

OrAWOK KOPOHapHMX apTepil BUABNEHO MPUCYTHICTb XO-
ya 6 ogHoro 3 mikpoopraHiamiB y 26 3 31 naudieHTiB, L0
cknano 83,9%. Hanuactiwe BusBnsnuca P. gingivalis -
64,5%, T. denticola - 41,9%, A. actinomycetemcomitans -
32,3%, meHwWw uvacto Bugsnanuce B. forsythus i P.
intermedia - 12,9% i 6,5%, BignosigHo. Cnia 3a3Ha4ynTy,
O MPUCYTHICTb TPbOX MIKPOOpPraHiamis BusiBNsinacb B
22,6% 3paskiB. [MNepeBaxanu MikpobHi acouiauii, yTBope-
Hi P. gingivalis, T. denticola, A. actinomycetemcomitans.

Ha HacTynHomy eTani gocnigXeHHs Hamu Oyna Bu-
BYEHA 4acToTa BUSBIEHHSA MOMIMOPEHOro BapiaHTy
896A/G reHa TLR4 cepepn ocib nontaecbkoi nonynadii (n
= 100) i cepea nauieHTiB, nomepnux Big IXC (n = 31).
YacToTa poanoginy noniMopdHoro BapiaHTy reHa TLR4 B
o6ox rpynax Bignosigana 3akoHy Xapgi-BaviHGepra (x2
MipcoHa 3 nonpaskoto Metca 0,79 i 2,67, BiQMNOBIAHO).
Mpu nopiBHsHHI YacToTK reHoTUNiB (Tabn. 1) Hamu BUSB-
neHa TeHnaeHuist 4o 36inblIeHHst YacTOTU BUSIBIIEHHS re-
HoTuniB AG i GG B rpyni nauieHTis, nomepnux Big IXC (p
= 0,086). Y Bcix 3paskax ayToncii BUsiBNeHi JocnigxyBaHi
rpynu MikpoopraHiamie, 3a BUHATKOM At. vaginae i M.
hominis i M. genitalium. Takox BCTaHOBMEHO, WO cepen,
nomepnux Big IXC pocToBipHO 4acTiwe 3ycTpivanacs
anenb G (p = 0,04), Bl 2,92 (1,15-7,41) npun 95% [l.

Y GiontaTHoMy MaTepiani BusiBneHo 15 3paskiB 3 re-
HoTunom AA reHa TLR4, 3 - 3 reHotunom AG i 2 - 3 GG.
BpaxoByun HU3bKy yactoTy anens G, reHotunu AG i
GG 6ynu ob'egHaHi B ogHy rpyny sik Hocii anens G.

Tabnuus 1

Po3nodin yacmomu eeHomuriig i anenel nonimopghiamy 896A/G eeHa TLR4

ceped ocib nonmascekoi nonynauii nomepnux 8id (IXC), % (n)

pyna no- pyna .
eH, no- P Mpyna nony- Mpyna X" Mip- BLU .
nivop | lociore | TS | noueRRX || Mamor | hmiwors | nowepmix | cowa. | (5% | p
chiam Ao (n=100) (n=31) KOHTpOIiO Big IXC df=1 Jal))
TLR4 AA 90 (90) 77,42 (24) A 94,5 (189) 85,5 (53) 2,92
AG 9 (9) 16,13 (5) (1,15-
B96A/G GG 1(1) 6.45() | 008 | & 5.5 (11) 14,5 (9) 425 | Yap) | 004
p* - pisetb 3Hadywocmi, ompumaHuli moyHuM mecmom Qiwepa;
p - pieeHb 3Hadywocmi, ompumaHull mecmom
3rigHO oTpuMaHux pesynbTaTiB (Tabn. 2), y HociiB (0,781613); Lactobacillus sp. -Eubacterium sp.
anensa G (AG i GG) 6y fOCTOBIPHO GinbLL BUCOKWI BMICT (0,554622); Lactobacillus sp. -Mobiluncus sp. [/

mikpo6Hoi AHK rpynu Lactobacillus sp. - 4,20 + 0,62 npo-
™ 3,01 £ 0,14 y HociiB reHotuny AA (p < 0,05),
Enterobacterium sp. - 4,68 + 0,87 npotn 3,09 + 0,17 (p <
0,05), Sneatia sp. / Leptotrichia sp. / Fusobacterium sp. -
3,47 £ 0,60 npotn 1,78 + 0,16 (p < 0,05), Mobiluncus sp.
| Corynebacterium sp. - 3,06 + 0,46 npotn 2,18 + 0,10 (p
< 0,05), Peptostreptococcus sp. - 3,08 + 0,67 npoTtn 2,00
+ 0,11 (p < 0,05). lna YTOYHEHHSI MOXITMBUX MIKPOOHMX
acouiaLii Ta ix B3aeMO3B'si3Ky 3 HasIBHICTI0 abo BiaCyTHI-
cTio nonimopcpHoro BapiaHTa TLR4 6ynu pocnigxkeHi
BHYTpiLWHbOrpynoBi kopensuii. Cepea HOCIIB reHoTuny
AA 6ynu BusiBneHi no3aMTunBHI JocToBipHi (p < 0,05) kope-
NAUINHI 3B'A3KM MK KINbKICTIO reH-ekBiBaneHTiB HacTyn-
HMx nap: Lactobacillus sp. - Enterobacterium sp.
(0,984877); Lactobacillus sp. -Staphylococcus sp.
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Corynebacterium sp. (0,773681); Enterobacterium sp. -
Staphylococcus sp. (0,793504) i Enterobacterium sp. -
Mobiluncus sp. / Corynebacterium sp. (0,771553);
Staphylococcus sp. -Eubacterium sp. (0,697129) i
Staphylococcus sp. -Mobiluncus sp. / Corynebacterium
sp. (0,613646). Cepepn HociiB anena G (reHotunu AG i
GG) cnocTepiranvcst TakoX OOCTOBIPHI MNO3UTMBHI KOpe-
nauii, 3a BUHATKOM BigcyTHoCTi napu Lactobacillus sp. -
Eubacterium sp. i nosiBoto HoBux: Lachnobacterium sp. /
Clostridium  sp.  -Lactobacillus sp.  (0,826326);
Lachnobacterium sp. / Clostridium sp. - Enterobacterium
sp. (0,854616); Lachnobacterium sp. / Clostridium sp. -
Staphylococcus sp. (0,831228) i Lachnobacterium sp. /
Clostridium sp. -Mobiluncus sp. / Corynebacterium sp.
(0,909823).
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Tabnuus 2

YHucno eeH-eksigsaneHmis epyn MikpoopeaaHiamie, 8udineHux 3 amepoCKIEpPOMUYHO 3MIHEHUX KOPOHapHUX apmepil, nauieHmig 3
pisHoMaHimHUMuU eeHomunamu 2eHa Toll-nodibHozo peuyenmopa 4 (TLR4)

o]
° 8
o ©
5 s 85 5 s E
Qo £ a = . o =]
g 24 S e 2 g g |0 2
@ : =z =} < =
FeHotMnn | g 8 e @ £5 S o2 ag £ & = g 3 8
o 3 ) o D E o -0 o S E S 8 =
o 8 @ 3 g5 ® S8 c? | 25 a2 3 2 _
@ o > £ @ 50 8735 g 2 © e
= | € |8 |g |88 |2 |28 |82 |83 |25 /8 |:_|¢
g |2 | |2 |28 |§ |52 |88 |e5 |sT |8 |<E|E
[S] = o £ 53 c g5 g2 £ =g S g3 5
G g o 3 = 2 og | P38 | 648 | €2 | & S 2 =
© c = i T > =] c o Lo c o 2o [9) e [
— L n 7] (O] L [PR7) =0 ;) =0 ol Do (@)
AA 3.01+ 3.09+ 2.38+ 2.44+ 2.82+ 2.84+ 1.78+ 2.08+ 3.48+ 2.18+ 2.00+ | 1.74+ | 3.03%
(n=15) 0.14 0.17 0.11 0.13 0.19 0.26 0.16 0.21 1.06 0.10 0.11 0.13 0.05
AG+GG 4.20+ 4.68+ 2.96+ 3.18+ 3.50+ 3.24+ 3.47+ 2.7+ 2.9+ 3.06+ 3.08+ 1.76x | 3.14+
(n=5) 0.62* 0.87* 0.33 0.64 0.71 0.45 0.60* 0.45 0.36 0.46* 0.67* 0.10 0.10

lMpumimka: * - docmosipnicme siominnocme misie 2cenomunamu p<0,05.

OTpuMaHi HaMK gaHi Npo HasBHICTb MikpobHoi [JHK B
TKaHUHaX aTepoCKNepoOTUYHMX ONAWOK MiaATBEPOXEHi B
JocCnigKeHHsIX iHWKMX aBTopiB. PaHiwe Hamu G6ynu oTpu-
MaHi AaHi, Wwo noniMopaiam reHy TLR4 Asp299Gly Bu-
3Havyae MOXIMBICTb IH(IKYBaHHA Hanbinbw po3noBcto-
PKEHVMU yporeHiTanbHUMK iHdekuismm [1], noBeaeHun
3B’A30K [aHOro noniMmopdiamy i3 peBmaTtoigHUM apTpu-
Tom [2] OnybnikoBaHi pe3dynbTatu, WO nNpu aHanisi 454
3paskiB TKAHUH aTEePOCKNEPOTUYHUX BNSLLIOK, aopTanbHOl
i KMLWKOBOI MIKpo6ioTK y BCiX nMpobax OnswoK BUSBMEHI
Chryseomonas i y 6inbuwocrTi - Veillonella i Streptococcus
(wo kopentoBarno 3 iX HasABHICTIO B POTOBIN MOPOXHWHI)
[6]. MokasaHo, wo P. gingivalis Bigirpae BaxnuBy ponb y
rinepnnasii iHTUMKW aopTn B oOci6 3 nepiogoHTUTOM [5].
OTpumaHi Hamu pe3ynbTaTu MiABULLEHHSA KOHTaMiHauii
aTepoCKNepOTUYHO 3MIHEHUX TKaHWH MiKpOOpraHiamamm
y XBopux 3 nonimMopdHumM anenem 896G TLR4 moxHa
MOSICHUTW 3HMXKEHOI 34aTHICTIO Takoi hopMu peuenTopa
[0 NPOBEAEHHS CUrHany, 30KkpemMa BUKMMKAHOro rpamHe-
ratuBHumu 6aktepiamu [4]. Li gaHi nigTBEpaXyoTe MOX-
NMBY y4acTb 3a3Ha4eHuX rpyn MikpoopraHiamis B natore-
He3i aTepockneposy, a TakoX pornb NoniMopdgHOro Bapi-
aHTa reHa TLR4 B nigBuweHHi MiKpOOHOI KOHTamiHauii
TKaHUH KOPOHapHUX apTepin. HasBHICTb B reHoTUNi iHAK-
BiAyyMiB 3 aTe€pOCKNEPOTUYHO 3MIHEHUMWU KOPOHAPHMMM
aptepismu anens G reHa TLR4 Bu3Havae nigBULLIEHY KO-
HTaMiHaUito TKaHWH aTepOCKNEepOTUYHOI OnALWKM npea-
CTaBHMKaMW HacTynHWX MikpoopraHiamis: Lactobacillus
sp., Enterobacterium sp., Sneathia sp. / Leptotrihia sp. /
Fusobacterium sp., Mobilincus sp. / Corynebacterium sp.,
Peptostreptococcus sp.

BUCHOBKM

Omxe, BpaxoBYyHOUM pPe3ynbTaTh HaLMX OOCHiaXKeHb
NneBHE 3HAYEHHs1 B NaTOreHesi aTepOCKIePOTUYHOro ypa-
)KEHHSI KOPOHapHWX apTepii Ta po3suTky IXC HanexuTb
nonimopcpiamy reHa TLR4. Ocobu, Wo HecyTb anenb
299Gly matoTb waHc 3axsopiti IXC B 2,92 pasu yacTilue,
Hi>k ocobu 3 anenem 896G? 896A. TakMm 4YMHOM Ans
OinblW AeTanbHOrO PO3YMIHHA TEHEeTUYHOI CTPYKTYpU
CcxXunbHocCTi g0 po3suTKy IXC HeobxigHO npogoBxyBaTh
JOCNIMKEHHS Y HaNpPsIMKY BMBYEHHS MoniMopgiaMmy reHa
TLR4, wo Habnuantb Hac A0 PO3YMiHHS MexaHi3MiB
B3aeMOZil reHeTu4Hoi MiHnmBocTi TLR Ta iHidiauii npo-

58

LeciB aTteporeHesy. B Ton e 4ac okpemi MikpoopraHis-
MUK, B TOMY 4ucni napogoHTonatoreHn P. gingivalis, T.
denticola, A. actinomycetemcomitans, B. forsythus i P.
Intermedia, TakoXX MOXYTb BidirpaBaTu BaXnuey porb y
natoreHesi IXC, wo notpebye noganbLioro BUBYEHHS
uiei npobnemu, BUSIBNEHHST BOTHULY iHAbeKLUii, X caHauil
Ta MOLUYKY HOBMX €(PEKTUBHUX CXEM 3 MOXIMBUM BUKO-
pucTaHHAM aHTMBioTuKIB B NnikyBaHHi IXC.
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English version: ANALYSIS OF SPECIFIC GROUPS

OF MICROORGANISMS ISOLATED FROM ATHEROSCLEROTIC
CORONARY ARTERIES OF PATIENTS DEPENDING ON ASP299GLY
POLYMORPHISM OF TLR4 GENE~

Skochko' O. V., Vesnind L. E., Bobrova N. O., Shiykova O. A., Mamontovd T. V., Izmaylova O. V., KaydasheV' I. P.

1Department of Internal Medicine Ne3, >SRI of genetic and immunological foundations of pathology development and
pharmacogenetics of Higher State Educational Esteblishment of Ukraine “Ukrainian Medical Stomatological Academy”,
Poltava, Ukraine

The aim of this work was to establish the presence of specific groups of microorganisms, including paradontopathogenic
in atherosclerotic plague and surrounding tissues and the dependence of microbial contamination of polymorphism 896A
/ G gene TLR4 (rs4986790), and to identify the possible relationship of atherosclerosis and Asp299Gly gene
polymorphism TLR4 in patients with coronary heart disease (CHD). Materials and methods.: The 31 autopsies of coronary
arteries from patients whodied from coronary arteries disease and 5 from healthy individuals. Results and discussions:
The presence of periodontal pathogenic microorganisms in atherosclerotic plaques was observed in 83,9%. In 51,6%
two or more species of microorganisms were found. Only in 11,1% samples with atherosclerotic plagues the microorgan-
isms were found in undamaged tissues. The patients who died from coronary arteries disease had 299Gly allele of TLR4
gene more frequent than healthy individuals (p=0,04) OR 2,92 (1,15-7,41). The presence of TLR4 gene polymorphic al-
lele G in the individual genotype determines the increased contamination of atherosclerotic plaque tissues by the repre-
sentatives of the following genera: Lactobacillus sp., Enterobacterium sp., Sneathia sp. /Leptotrihia sp. /Fusobacterium
sp., Mobiluncus sp. /Corynebacterium sp., Peptostreptococcus sp. The emergence of new correlation pairs with particjpa-
tion of Lachnobacterium sp. /Corynebacterium sp. among the carriers of G allele has been revealed via the intragroup
correlation analysis. Conclusion: The obtained results confirm the possible involvement of the represented groups of mi-
croorganisms in the pathogenesis of atherosclerosis and the role of the TLR4 gene polymorphic variant G in the in-
creased microbial contamination of the coronary arteries tissues. The presence of 299Gly allele of TLR4 gene increases
the risk of this disease.

Key words: periodontal pathogenic microorganisms, polymorphism, Toll-like receptor 4, atherosclerosis.

Recent studies have convincingly demonstrated that mission of the Commission on Bioethics of State Higher
pathogenesis of atherosclerosis is based on a chronic Educational Institution of Ukraine "Ukrainian Medical
inflammation that causes endothelial damage and forma- Stomatological Academy".
tion of atherosclerotic plagues in the artery wall. There- DNA isolation from tissue lysates was performed with
fore, increased attention is paid to infectious agents as a DNA extraction kit for the biopsies "Helikopol" ("Litech",
possible etiological factors of initiation and progression of Moscow). The obtained DNA solutions were used for fur-
atherogenesis [3, 7]. ther qualitative detection of periodontal pathogens. A

The concept of atherogenesis initiation through an in- qualitative DNA determination of periodontal pathogenic
teraction of endogenous and exogenous microbial microorganisms (Porphyromonas gingivalis, Prevotella
ligands with Toll-like receptors (TLRs) gains an ever in- intermedia,  Actinobacillus  actinomycetemcomitans,
creasing importance. A genetic variability of TLR can de- Treponema denticola, Bacteroides forsythus) was per-
termine differences in the susceptibility of organisms to formed with polymerase chain reaction (PCR). Specific
bacteria and viruses as well as in the intensity of the in- plots of DNA were amplified with DNA amplifier "Tertsyk"
flammatory process [9]. ("DNA Technology", Moscow) using specific multiplex

The aim of the present study was to establish the oligonucleotide primers from "MultyDent" kit (“Gentech”,
presence of specific groups of microorganisms, including Russia). DNA identification was performed by electropho-
periodontal pathogens in the atherosclerotic plaque and resis in 2% agarose gels stained with ethidium bromide,
surrounding tissues, investigate a dependence of micro- followed by visualization under UV light and photography.
bial contamination on 896A / G gene TLR4 (rs4986790) The obtained DNA solution was used to further quantify
polymorphism as well as to identify possible relationship the biota in the samples, performed with a multiplex PCR
of atherosclerosis and Asp299Gly polymorphism of the on a real-time detecting amplifier DT-322 ("DNA Tech-
TLR4 gene in patients with ischemic heart disease (IHD). nology", Moscow) using "Femoflor" kit ("DNA

Technology"), which allows to determine such factors as

Materials and methods the total bacterial mass and microorganisms/groups of

31 aseptically obtained autopsy tissue samples of microorganisms: Lactobacillus sp., Enterobacteriaceae,
coronary arteries from people who died of IHD were in- Streptococcus sp., Staphylococcus sp., Gardnerella
vestigated. The controls were people who died of causes vaginalis / Prevotella bivia / Porphyromonas sp.,
unrelated to IHD. The study was conducted with the per- Eubacterium sp., Sneathia sp. / Leptotrihia sp. /

* To cite this English version: Skochko O. V., Vesnina L. E., Bobrova N. O., Shiykova O. A., Mamontova T. V., Izmaylova O. V.,
Kaydashev I. P. Analysis of specific groups of microorganisms isolated from atherosclerotic coronary arteries of patients depending on
Asp299Gly polymorphism of TLR4 gene / / Problemy ekologii ta meadytsyny. - 2013. - Vol 17, N9 3-4. - P. 59 -61.
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Fusobacterium sp., Megasphaera sp. / Veillonella sp. / An analysis for presence of major parodontopatho-
Dialister sp., Lachnobacterium sp. / Clostridium sp., genic microorganisms in the atherosclerosis plague tis-
Mobiluncus sp. / Corynebacterium sp., sues of the coronary arteries revealed presence of at
Peptostreptococcus  sp., Atopobium (At.) vaginae, least one of the microorganisms in 26 of 31 patients,
Mycoplasma (M.) (genitalium + hominis), Ureaplasma which comprised 83,9%. The most frequently found mi-
(urealyticum + parvum), Candida sp. The polymorphic croorganisms were P. gingivalis - 64,5%, T. denticola -
site of the Asp299Gly TLR4 gene was amplified by PCR 41,9%, A. actinomycetemcomitans - 32,3%, while B.
using specific oligonucleotide primers. forsythus i P. intermedia were found less frequently -
Statistical analysis of the data was performed with a 12,9% i 6,5% respectively. Notably, presence of three
standard software package «STATISTICA 6.0» (StatSoft, microorganisms was found in 22,6% samples. The preva-
Inc., USA). For data comparisons nonparametric meth- lent microbial associations were comprised of P.
ods were used: Wilcoxon test, t-test, intragroup correla- gingivalis, T. denticola, A. actinomycetemcomitans.
tions and covariances. Differences were considered sta- In the next stage of our research we studied fre-
tistically significant at P<0,05. Comparison of genotype quency of the Asp299Gly gene TLR4 among individuals
frequencies between the groups was performed by of Poltava population (n = 100) and among the patients
analysis of 3x2 combination tables with Fisher's exact who died of IHD (n = 31). The distribution frequency of
test. To compare frequencies of variants in unrelated polymorphic variants of the TLR4 gene corresponded to
groups we calculated the odds ratio (OR) with 95% confi- the Hardy-Weinberg principle (Pearson x2 with Yates
dence interval (Cl). correction was 0,79 i 2,67 respectively). A comparison of

R Its and di ion genotype frequencies (Table 1) demonstrated a tendency
) esults a scussio _ _ to increased frequencies of the genotypes AG and GG in
According to the research goal we studied tissue the group of patients who died of IHD (p = 0,086). We

samples of autopsy material of coronary arteries of 31 found the investigated groups of the microorganisms ex-
patients who died of IHD, and of 5 patients who died of cept At. vaginae, M. hominis and M. genitalium in all au-
other causes and did not have lesions of coronary arter- topsy samples. We also observed that the allele G was
?es. An analysi; ofthe 5 tissge samples of coronary arter- significantly more frequently found (p = 0,04) in the sub-
ies of the patients who died of causes unrelated to jects who died of IHD, the odds ratio was 2,92 (1,15-
atherosclerosis showed no microorganisms in the vascu- 7,41) with 95% confidence interval.
lar wall.

Table 1

The distribution of genotypes and allele frequencies of gene polymorphisms TLR4 Asp299Gly among Poltava population died of
coronary heart disease (CHD), % (n)

Group

Group
The Group dﬁgtmhs The Group deaths Xz RR
'Il'he ger;](_e, frequtfancy pc;:%lﬁ]lgg?n coronary frequtf'—:ncy population from Pearson,  (95%
polymorphism 0 heart o) control coronary df=1 cly
genotype (n=100) disease genotype d_heart
(n=31) isease
77,42 85.5
AA 90 (90) (24) A 94,5 (189) ) 2,92
TLR4 AG 9(9) 16,13 53) (115
Asp299Gly GG 1(1) ®) 0,086 G 5,5 (11) 1459) 4,25 7.41) 0,04
6,45 (2) '

p*- the level of significance obtained Fisher's exact test
p" - the level of significance of the resulting test x*

We found 15 with the genotype AA (Asp299Asp) the pairs: Lactobacillus sp. - Enterobacterium sp.
gene TLR4, 3 - with the genotype AG and 2 - with the (0,984877); Lactobacillus sp. -Staphylococcus sp.

genotype GG in the biopsy material. Because of low fre- (0,781613); Lactobacillus sp. -Eubacterium  sp.
qguency of the allel G, both AG and GG genotypes were (0,554622); Lactobacillus sp. -Mobiluncus sp. [/
combined into one group as carriers of the allele G. Corynebacterium sp. (0,773681); Enterobacterium sp. -

According to the obtained results (Table 2) the carri- Staphylococcus sp. (0,793504) i Enterobacterium sp. -
ers of the allele G had a significantly higher content of Mobiluncus sp. / Corynebacterium sp. (0,771553);

microbial DNA of the groups of Lactobacillus sp. - 4,20 * Staphylococcus sp. -Eubacterium sp. (0,697129) and
0,62 vs 3,01 £ 0,14 in the carriers of the allele A (AA) (p < Staphylococcus sp. -Mobiluncus sp. / Corynebacterium
0,05), Enterobacterium sp. - 4,68 + 0,87 vs 3,09 + 0,17 (p sp. (0,613646). Among the carriers of the allele G ( geno-

< 0,05), Sneatia sp. / Leptotrichia sp. / Fusobacterium sp. types AG and GG) statistically significant positive correla-
- 3,47 £ 0,60 vs 1,78 £ 0,16 (p < 0,05), Mobiluncus sp. / tions were also observed, except for an absence of the
Corynebacterium sp. - 3,06 + 0,46 vs 2,18 + 0,10 (p < pair Lactobacillus sp. - Eubacterium sp. and an emer-
0,05), Peptostreptococcus sp. - 3,08 £ 0,67 vs 2,00 + gence of a new pair: Lachnobacterium sp. / Clostridium
0,11 (p < 0,05). To clarify the possible microbial associa- sp. -Lactobacillus sp. (0,826326); Lachnobacterium sp. /
tions and their relationship to the presence or absence of Clostridium sp. - Enterobacterium sp. (0,854616);
polymorphic variants of TLR4 intragroup correlations Lachnobacterium sp. / Clostridium sp. -Staphylococcus
were investigated. Among the carriers of the allele A ( AA sp. (0,831228) i Lachnobacterium sp. / Clostridium sp. -
genotype ) positive significant ( p < 0.05) correlations Mobiluncus sp. / Corynebacterium sp. (0,909823).

were found between the number of gene-equivalents of
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Table 2

The number of gene-equivalent groups of microorganisms isolated from atherosclerotic altered coronary arteries of patients with

different genotypes of the gene Toll-like receptor 4 (TLR4)
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AA 3.01+ 3.09+ 2.38+ 2.44+ 2.82+ 2.84+ 1.78+ 2.08+ 3.48+ 2.18+ | 2.00+ | 1.74+ | 3.03%
(n=15) 0.14 0.17 0.11 0.13 0.19 0.26 0.16 0.21 1.06 0.10 0.11 0.13 0.05
AG+GG 4.20+ | 4.68% 2.96+ 3.18+ 3.50+ 3.24+ | 3.47% 2.7+ 2.9+ 3.06+ | 3.08+ | 1.76+ | 3.14%
(n=5) 0.62* 0.87* 0.33 0.64 0.71 0.45 0.60* 0.45 0.36 0.46* 0.67* 0.10 0.10

Note: * - the significance of differences between genotypes p<0,05.

Our data on the presence of microbial DNA in tissues
of atherosclerotic plaques is confirmed in studies by other
authors. Previously, we have obtained evidence that
TLR4 Asp299Gly gene polymorphism determines the
possibility of infection with the most common urogenital
infections [1], rheumatoid arthritis [2]. It was reported that
an analysis of 454 tissue samples of atherosclerotic
plagues as well as samples of aortic and intestinal micro-
biota revealed presence of Chryseomonas in all samples
and that of Veillonella and Streptococcus in most plaque
samples (which correlated with their presence in the
mouth) [6]. It was shown that P. gingivalis plays an im-
portant role in aortic intimal hyperplasia in patients with
periodontitis [5]. Our data of increased contamination of
atherosclerotic tissue by microorganisms in patients with
polymorphic allele TLR4 Gly 299 can be explained by a
reduced signal transmission ability of this receptor form,
caused in particular by Gram-negative bacteria [4]. These
findings support a possible involvement of these groups
of microorganisms in the pathogenesis of atherosclerosis
and the role of a polymorphic variant of the allele G of the
TLR4 gene in an increase of microbial contamination of
coronary artery tissues. The presence of a polymorphic
variant of the allele G of the TLR4 gene in the genotype
of individuals with atherosclerotic coronary arteries de-
termines an increased contamination of the atheroscle-
rotic plague tissue by the following microorganisms:
Lactobacillus sp., Enterobacterium sp., Sneathia sp. /
Leptotrihia sp. / Fusobacterium sp., Mobilincus sp. /
Corynebacterium sp., Peptostreptococcus sp.

Conclusions

Thus, from our findings we can conclude that a poly-
morphism of the TLR4 gene is of importance in the
pathogenesis of coronary atherosclerosis and develop-
ment of IHD. The risk of developing IHD is 2,92 bigger in
the individuals who carry the allele 299Gly compared to
those with the allele 299Asp. Therefore, it is necessary to
continue research of the TLR4 gene polymorphism for a
more detailed understanding of the genetic structure of
susceptibility to IHD, which will bring us closer to under-
standing the mechanisms of interaction between a ge-
netic variation of TLR and initiation of atherogenesis. At
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the same time, some microorganisms, including perio-
dontal pathogens P. gingivalis, T. denticola, A. actinomy-
cetemcomitans, B. forsythus and P. intermedia may also
play an important role in the pathogenesis of IHD. It
evokes a need to further study the subject further as well
as identify the infection sources, their elimination and
finding new effective schemes of possible use of antibiot-
ics in the treatment of IHD.
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WAAXA NIABULLEHHA EGEKTUBHOCTI NPOTUENIAEMIYMHUX
3AXOAIB NPU BIJ1-IH®EKLUII B MOJITABCbKIN OBJIACTI HA
CYYACHOMY ETANI”

Kupmyerko T.C.
BOH3Y «YkpaiHcbka MeguyHa cTomaTonoriyHa akagemisi»

MonTaBcbkuiA obnacHuii LeHTp npodinaktukm BIJT-iHdekuii Ta 6opoTebu 3i CHIOom

B lMonraBcko 0671aCTv Hab/IlogaeTcs MOCTOSIHHbIVN POCT riokazareses 3abonesaemoctv BUY - uHgekuyneii ( ¢ 6,8 Ha 100
TBIC. Hacenerns B 2002 . go 31,2 Ha 100 Teic. HaceneHns B 2011r.), KOTOPbIV MPONCXOAUT Ha (OHE U3MEHEHUS CTDYK-
TYPbl BIIEPBbLIE BbISB/IEHHBIX Cly4aeB BUY ¢ ripeobriaaaHnem /L, He OTHOCALYUMXCA K rpyrinam pucka ( ¢ 48,6 % B
2005r. go 57,3 % B 2011 r.). B [TonTaBckou 0671acTv rpoun3oLLIo U3MEHEHHE TyTeu nepegaqn BUY ¢ ripeobragaHmem
110710B0ro (47,2 %) , 470, Haps4y C OO/IbLINM KO/IMYECTBOM BUY - uH@uumpoBarHHbIX B 06/1aCTH, HE HAXOAALYMXCH Ha
ANCTIBHCEPHOM ydeTe - 2202 (41,8 %6), nNPpeACTaB/ISET COO0 PEAIbHYO yrpo3y pPacrpoctpaHerus BUY cpean Hacene-
Hud. [Ipeobriagarme rosioBoro ryv nepesayn BUY - uH@exkymm crasut Borpoc 06 0653aT€/IbHOM 06ecrieYerHnn JOCTya
A1 06cneqoBanms Ha BUY Bcex xenarowmx. Ha coBpeMEHHOM 3Tare CaHUTapHO - MPOCBETUTESILCKYIO PaboTy o rpo-
@unaktuke BUY cregyer Harpasuts Ha o0Lyme C/IoM HacesIeHuSs, MNPEXAE BCero MO/IOAEXDL, C OCO3HAHNEM UMM JINYHOIO
pyicka nH@uLmpoBarns BAY.

KntoueBble crnoea: anngeMmornornyeckme XapakTepucTtuky, Nyt nepenadun, HoBble Crly4au BWY - VIHd)eKLI,VIVI

BlJl-iHdekuis npogoBxye nocigatv nposigHe Micle

cepen nNpobrneMm OXOpoHW 340poB’st GaraTbox KpaiH CBi- MaTepianm i MeToau AOCHiMKEHHA

Ty[5,6]. Enigemis Bll-indexuii B YkpaiHi € oaHieto 3 Haii- Matepianamu Ans BuBYEHHs 6araTopiuHOi ANHAMIKM,
TSXKUMX cepef kpaiH CxigHoi €Bponu Ta CniBapy»XHOCTI TEeHAEHLUiA PO3BUTKY Ta OCHOBHMUX PYLLIAHWX CUIT enigemi-
Hesanexnux Jepxas[1-3]. CyuacHuii cTaH posBUTKY erli- yHoro npouecy BlJl-iHdekuii B MonTascbkin obnacti Gynu
JemivHoro npolecy BlJ-iHdekuii B Ykpaini xapaktepuay- AaHi piYHMX 3BITHUX cTatUcTMuHUX dopm MO3 Ykpainu,
€TbCS LUMPOKMM NoLLIMpeHHsIM BIJT cepen pisHUX KOHTUH- MonTaBcbkoro obnacHoro ueHTpy npodinaktukm BiJl-
FeHTIB HaceneHHs, B NepLUy Yepry cepen oci6, siki BiAHO- iHdpekuii Ta 6opoTbbu 3i CHIOom: dopma 3BiTHOCTI Ne 2 -
CATLCA [10 rPyN BUCOKOrO PU3NKY iH(IKyBaHHS; HepiBHO- BIN/CHIA "3BiT npo oci6 i3 cTaHamu Ta xBopoGamu, Lo
MipHUM nolumpeHHsiM BlJl-iHdbekuii no pisHux Teputopisx 3yMOBIeHi BipycoM iMmyHoAediumTy ntoauHm (BIIT) (piuHa)
YKkpaiHu; 3MiHOK JOMiHyloumMX Lnaxie nepeaadi BIJT; ne- 7 chopmm nepBUHHOT 06nikoBOI AoKyMeHTaLii: Ne502-1/0
pEeBaXHWUM ypaxkeHHsIM OCi6 npavesnaTHoro Biky[1-5]. "Peectpauiiia kapta BlJl-iHdikoBaHoi ocobu”; Ne 502-

MoTpebye NOAANBLIOrO BUBYEHHS NUTAHHS LWOAO Aiit- 2/o "MNosigoMneHHss Npo 3MiHM B PeecTpauiiHin  KapTi
CHOI IHTEHCMBHOCTI enigemivHoro npouecy BIfl-iHdekuii B BlJT-iHcbikoBaHoi ocobu”; Ne 025/0 — “MeaunyHa kapTa
MonTaBcbkilt 06MAcTi B Cy4acHUX yMoBax, 4acToTu pea- ambynatopHoro xsoporo ". KinbkicHi BuMipn 3miH B eni-
nizauii pisHMx wWnsxis nepepadi 36yaHUka, Teputopians- AEeMi4HOMY MPOLECi OLHIOBANY LINAXOM OBYUCIIEHHS! MO~
HUX 0COBNMBOCTEN NOLUMPEHHS IHDEKLLT TOLLO. Ka3HWKa CepeaHboro TeMmny MpUPOCTY/3HIKEHHS 3axBo-

MeTa — npoaHanisyBaT enigemionorivyHi xapakrepu- PIOBAHOCTI — MPOLEHTHOTO BIAHOLUEHHS MK abconiot-
ctukm BlJ-iHdekuii B MNMonTaBcbkin obnacTi B guHaMIL i HUM MPMPOCTOM MOKasHUKa AaHoro nepiody Ta abcontot-
Ha OCHOBI OTPUMAaHNX JaHMX 3anpOMOHYBaTH LUMAXM Mia- HAM piBHeM nonepeaHboro nepiogy 3a 2002 - 2011pp.
BULLEHHS e(peKTUBHOCTI NPOTUENIAEMIYHMX 3ax0aiB. CratuctnyHmin aHanis i pospaxyHkv NpoBOAMIU 3a A0MOo-

MOrOH YHidhikoBaHMX (pyHKLIiN, WO nepeadadeHi nporpa-
moto Microsoft Office Excel 2003.

* LutyBanHs ripy arectauii kagpis: Kupmyerko T.C. LLisxv migeuiyerHss epekTUBHOCTI MPOTHENILEMIYHIX 3ax04i8 rpy BL/I-iHgexuii B
lTonrascekivi 06r1acti Ha cyYacHomy etarni // [pobremu exosorii | meguymmm. — 2013. — T. 17, N 3-4. — C. 62 —65.
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HEOGAGMK €KOAOTii Ta MCECAHIIHHH

Pe3ynbraty Ta ix 06roBopeHHs

AHania gunHamikn 3axsoptoBaHOCTi Ha BIJl-iHdekuito
3a 2002-2011 pp. nokasas, WO enigemMiyHuin npouec B
MonTaBcbkin obnacTti xapakTepm3yBaBCs BUCOKOK iHTEH-
cuBHicTio: y 2011 p. 3apeecTpoBaHi HaMBULLi MOKa3HUKK
3axBoptoBaHocTi Ha BlJl-iHgekuito — 31,2 Ha 100 TUC. Ha-
ceneHHs, 3axsoptoBaHocTi Ha CHIO — 21,1 Ha 100 Tuc.
HaceneHHs Ta cmepTHocTi Big CHIO — 8,2 Ha 100 Twuc.
HaceneHHs. HavBulli NOKa3HUKM 3axBOPIOBAHOCTI Ha
BlJT-iHdekuito B 2011p. peectpyBanucs B MmicTi lNonTtasi
(53,8 Ha 100 Tuc. HaceneHHs), pebiHkiBcbkOMy (85,3 Ha
100 Tmc. HaceneHHs), OukaHcbkomy (50,6 Ha 100 Tuc.
HaceneHHs), YyTtiBcbkomy (49,7 Ha 100 TUC. HaceneHHs),
MontaBcbkomy (44,8 Ha 100 TUC. HacemneHHs) paioHax
Ta nepesuLLyBanu AaHi no obnacti 1 YkpaiHi B Uinomy.
MpuBepTaB yBary Ton hakT, WO piBEHb 3aXBOPIOBAHOCTI
Ha BlJl-iHdekuito y m. MonTtasi npotarom 2002-2011 pp.
BUSIBNSABCA BUCOKMM — i3 CepeaHbOPIiYHUM MOKA3HMKOM
49,4 Ha 100 TKC. HaceneHHs, WO nepeBuLLyBaso AaHi no
YkpaiHi Ta MonTasckkin obnacti B 1,7 i 2,7 pa3n Bigno-
BigHO. CepeaHbOpPIYHI NOKa3HMKM 3aXBOPHOBAHOCTI B Mic-
Tax KpemeHuyui Ta KOMCOMOMbCbKY YTpUManuCb HUX-
Ye 3aranbHoepXxaBHUX Ta obnacHux i cknanu 15,71 11,5
Ha 100 Tuc. HaceneHHs BiANOBIQHO.

[MokasHuMK  oxonneHHss  gucnaHcepu3auieto  BIJI-
no3nTMBHUX 0Cib npotsrom 2002 — 2011 pp. B MonTascs-
Kin obnacti 3poctaB — 3 56,4% y 2002 p. oo 67,6% y
2011p., wo cniBnagano 3 gaHumu no YkpaiHi (54,5% i
62,7% BignosiaHo pokam). Ane 2202 oci6 (41,8%) Busie-
NeHnx cepoenigemionoriyHMM  MOHITOPUHIOM, He nepe-
GyBanu nig AMcnaHcepHUM HarnsaoM y 3aknagax oxopo-
HW 300pOB’A 3 PI3HUX NPUYUH (HE 3BEPHYNMUCS 3a pesyrb-
TaTaMu TeCTyBaHHs, He Gaxanu npouTn MepuyHe 06-
CTEXEHHs TOLLO) Ta 3anuwanucsa mxepenamu 30yaHuka
iHcpekuii, Wo npv3BoaUTb A0 MNOAANbLUOrO MOLUMPEHHS
BIJT [1-4].

MokasHuk nowwmpeHocTi BIT-iHdekuii (4ncno 3apeec-
TpoBaHux BIJl-iHdikoBaHnx ocib, ski nepebyBanu nig
OUCNaHCepHUM Harnsgom B NikyBanbHO-NpOodinakTuYHNX
3aknagax [lMonTaBcbkin obnacti) ctaHom Ha 01.01.12
ctaHoBmB 158,9 Ha 100 Tuc. HaceneHHs, no YkpaiHi —
264,3 Ha 100 Tuc. HaceneHHs[1l]. lNpoBegeHuy aHanis
nokasas, Lo HarBuLLi piBHI nowmpeHocTi BIJT-iHdekuii Ta
CHIAy 3apeectpoBaHi B M. MNMonTaea (333,4 Ha 100 Tuc.
HaceneHHs Ta 70,2 TUC. HaceneHHs), [uKaHCbKOMY
(273,2 Ha 100 Tuc. HaceneHHs Ta 40,5 Ha 100 Tuc. Hace-
nexH), MpebiHkiBcbkoMy (268,8 Ha 100 TUC. HaceneHHs
Ta 42,4 Ha 100 Tuc. HaceneHHs), Nontascbkomy (234,3
Ha 100 Tuc. HaceneHHs Ta 47,7 Ha 100 TUC. HaceneHHs),
MupsaTtuHcbkomy (223,1 Ha 100 Tuc. HaceneHHsa Ta 39,2
Ha 100 Tuc. HaceneHHs), YyTtiscbkomy (165,8 Ha 100 Tuc.
HaceneHHs Ta 24,9 Ha 100 Tuc. HaceneHHs),
H.Canxapcbkomy (144,1 Ha 100 Tuc. HaceneHHsa Ta 13,9
Ha 100 Tuc. HaceneHHs) painoHax Ta M. KpemeHuyui
(104,4 Ha 100 Tuc. HaceneHHsa Ta 20,8 Ha 100 Tuc. Hace-
NeHHs).

AHani3 kinbkocTi HoBux Bunagkie BlJl-iHdekuii noka-
3aB, WO nouvmHatoum 3 2007 p. B lNonTaBcbkin obnacTi
crocTepiranocs 3MEeHLUEHHs1 TEMMIB NPUPOCTY 3axBOPHO-
BaHoCTi Ha BIJl-iHdekuito, Lo MOXHa PO3LIHUTKU SK NoYa-
TOK MO3UTMBHMX 3MiH B enigemMivHii cuTyauii. Tak, Kinb-
KictTb HoBMx Bunagkie BlJl-iHdekuii y 2003 p., B nopis-
HSHHI 3 2002 p., 3pocna Ha 34,5 %, a B 2005 p., B nopis-
HAHHI 3 MonepedHiM pOKOM, piBeHb MPUPOCTY CKnas
113,2 %, W0 NOSICHIOETLCHA 3POCTaHHSAM KiNbKOCTI TeCTy-
BaHb Ha HasBHiCTb aHTUTIN go BIJT 3 npodinakTnyHoo
mMeTor B lMonTaBchbkin obnacTi Ta MakcMMarnbHUM BUSIB-
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neHHam BlJl-iHdikoBaHMx nig 4ac nposegeHunx obGcTe-
XeHb. 3aBAsKM peanisauii KOMMnekcy 3axofiB, CnpsiMo-
BaHMX Ha Npu3ynuHeHHs enigemii BIJT-iHdekuii, 3okpema
cepen cnoxuBadiB iH'ekuinHUX HapkoTukie (CIH), Temn
npupocTy 3axsoptoBaHocTi Ha BIJT no MonTaBcbkin obna-
cTi B 2006 p., y nopiBHAHHI 3 nonepedHim 2005 p., 3HM3n-
BCS Ha — 2,7%. CyTTeBUIA BNNUB Ha 3MEHLUEHHS Temny
NpMpoCTy NoKasHMKa 3axsoptoBaHocTi Ha BlJT-iHdekuito B
MonTaBscbkin obnacTi Bigirpano mMakcMmarnibHe OXOmnneH-
HS aHTMpeTpoBipycHoto Tepanieto (APT) BI-iHdikoBaHnx
y 2007 Ta 2009 pp. Tak, akwo B 2007 p. y NOPIBHAHHI 3
nonepedHiMm, 2006 p., NOKa3HWK 3axBOproBaHOCTI Ha BIJI1-
iHbekuito B uinoMmy no [lMonTaBcbkih obnacTi 3pic Ha
33,3%, T0 B 2008 p., Y nopiBHAHHiI 3 2007 p., — 3MEHLLUMB-
cq Ha -1,6%. Y 2009 p. B NnopiBHAHHI 3 nonepeHim, 2008
p., NMOKa3HUK 3axBoptoBaHOCTi Ha BlJl-iHdekuito 3pic Ha
9,6%, a B 2010 p., y nopiBHsiHHI 3 2009 p., — 3MEHLINBCSA
Ha 1,2%. HepgocTaTtHe oxonneHHa APT Bcix noTpebytounx
MonTascbkoi o6nacti B 2010 p. 3ymMOBWMNO 3pOCTaHHS
TemniB MNpUPOCTYy 3axeoptoBaHoCTi Ha BlJl-iHdekuito B
2011 p. Ha 13,3%. Mo YkpaiHi, noumHatoum 3 2002 p.,
TeMn MpupocTy 3axBoptoBaHocTi Ha BlJl-iHdekuio He-
BMWHHO 3HWXYBaBcsA i gocar 3,6% y 2011p.

BnpoBapxeHHs APT nO3MTMBHO MO3HA4Mnocs sik Ha
3HWXKEHHI Temny npupoCTy 3axBoptoBaHOCTi Ha BIJI-
iH(bekUilo, Tak i Ha 3HWXKEHHI piBHSA 3axXBOPKBAHOCTI Ha
CHIO (Big + 200% y 2004 p. go - 10% y 2007 p. B Non-
TaBCbki obnacTi Ta Big + 45% y 2004 p. go - 3% y 2007
p. no YkpaiHi) Ta TemMni NpupoCTy CMEepPTHOCTI Bif 3axBO-
ptoBaHb, obymoBneHux CHIOom (Big + 150 % y 2004 p.,
no + 7,5% y 2007 p. B MNontaBckkih obnacti Ta Big +
40,7% y 2004 p., oo + 3,8% y 2007 p. no YkpaiHi).

AHani3z gaHux enigemionoriyHoro aHaMmHesy nokasas,
wo npotarom 2002-2011 pp. B MNMontaBcbkin obnacTi Bia-
Oynacsa 3miHa gomiHytounx wnsAxis nepegadi BINl. Tak, y
2002-2007 pp. OCHOBHMM LwWnaxomM nepegadi BIJ1 BusHa-
YaBCcH MapeHTepanbHWiA, NepeBaXXHO NPV BBEAEHHI Hap-
KOTUYHMX PEYOBWH iH'EKLiNHUM wnsxomM — 58%. Y 2008 p.
yactota cTateBoro (38,6%) Ta napeHTepanbHOro
(40,5%) wnsaxiB npakTuyHO 3piBHANUCS, a B 2009p. Bia-
Oynacs 3miHa wnsxiB nepegadi BIJT i3 nepeBaxaHHsM
YacTku cTateBoro - 42,1% (napeHtepanbHui - 39,4%). Y
2010-2011 pp. npogoBxysanocs 3pocTaHHa (47,2% i
44,6% BigNOBIOHO poKaM) YacTKu OcCib, SAki iHdikyBanuca
cTaTeBMM LUMSXOM, Ta 3MEHLUEHHSA — iH(ikoBaHMX npu
BBEAEHHI HAPKOTUYHUX PEYOBMH iH'EKLINHUM LUNAXOM
(34,4% i 33,2% BignoBigHO pokam), Wo cnisnagano 3 ga-
HUMK no YkpaiHi (ctateBui wnax — 44,6% ta 49%, na-
peHTepanbHuin — 33,8% Ta 31% BignoBigHO pokam). Ak-
TMBI3aLia cTaTeBOro LUNSAXy nepefadi Bkasye Ha nepexia
enigemiyHoro npouecy i3 cepeposuwa CIH B iHWi npo-
LLIAPKU HacerneHHs Ta NPOrHO3ye MOripLUeHHS enigemMiyHol
cutyauii wopno BlJl-iHdekuii B Hanbnvxkyi pokn. CymicHuiA
NOTY>XKHWI BMAIMB CTaTEBOr0O Ta NapeHTepanbHOro LUMsXiB
nepegadi Moxe npu3BecTn o Oinbl MacoBoro nowum-
peHHs BlJT-iHdekuii [1-3].

3MiHM, wo Bigbynucs B wnsxax iHdikyBaHHA BIJI,
3HaMWnM cBOE BigOOpaXKeHHs 1y BiKOBIN CTPYKTYpi 3a-
xBoptoBaHocTi Ha BIJT- iHdekuito. Tak, npoBegeHun aHa-
ni3 nokasas, wWo npotarom 2002-2011 pp. cepen [opoc-
noro HaceneHHs lNMonTaBcbkoi o6nacTti 3ameHwwunack Ki-
NbKiCTb iH(bikoBaHMX Yy BikoBMX rpynax 15-19 (3 7% vy
2002 po 0% y 2011 pp.) Ta 20-29 poku (3 54% y 2002 go
23% y 2011 pp.) Ta 36inbwwmnack Yy BikoBMX rpynax 30-
39 (317% y 2002 go 36% y 2011 pp.), 40-49 pokis (3 7%
y 2002 po 14% y 2011 pp.) Ta ctapwe 50 pokis (3 0% y
2002 po 5% y 2011 pp.). Kinekictb Blfl-iHdikoBaHuX y
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BikoBiMi rpyni 0-14 poki 3anuwmnacsa cranol i cknana
22%. Y BIKOBI CTPYKTypi HOoBuX Bunagkie BIJT-iHdekuii
cepen xuTeniB YkpaiHn Takox nepesaxanu ocobu BiKOM
30 — 49 pokiB, YacTKka sIKMX NOCTYyNoBoO 3pocra 3 62,8% y
2002 po 66,3% y 2011 pp.). Pazom 3 TUM, B OCTaHHi poku
B YKpaiHi TakOX CMOCTepiranocst 3HWKEHHS YacTku Buna-
AkiB 3axsoptoBaHb Ha BIJT-iHdekuio y Bikosin rpyni 15 —
29 pokiB cepep YyCixX yneplue 3apeecTpoBaHUX BUNagkis
BlJT-iHdekuii (3 15% y 2002 go 9% y 2011 pp.), Wo Moxe
CBIiOUUTM NpO Aeski 03Haku cTabinizauii enigemiyHoi cu-
Tyauii 3 BlJl-iHdekuii B uLinomy yepes 3MiHy noBegiHKu
MOJSIOAi Ha MEHLL PU3UKOBaHY.

Mig yac ananidy rengepHoi cTpykTypn BIJl-
iHgpikoBaHMXx xBopux [lonTaBcbkoi obnacti npoTsrom
2002-2011 pp. BCTAHOBMEHO, WO cepeq iHdikoBaHMX ne-
peBaxanu 4onosikn — 58-53%, Lo cniBnagano 3 gaHu-
Mu no Ykpaini (58,4-54,5% BignosigHo).

3miHa wnsxis nepegadi BIJ1 3 nepesaroto cratesoro
Ha4 napeHTepanbHMM 3HawWlina cBOE BigobpaxeHHs B
3MiHi YacToTu iHgikoBaHOCTI BIJT pi3HNMX KOHTUHIEHTIB 06-
CTexeHux. Tak aHani3 pe3ynbTaTiB cepoenigemionoriyHo-
ro MOHITOPUHIy nokasas, Lo npoTtarom 2002 — 2011 pp. B
MonTaBcbkin obnacTti crnocTepiranocs 3HWXKEHHS1 PiBHS
iHdikoaHocTi BlJ1 cepeng CIH (3 15,89% y 2002 po
10,34% y 2011 pp.), ToAi 5K piBeHb iHiKOBaAHOCTI cTaTe-
BMX napTtHepis BlJl-iHdikoBaHux 3poctas ( 3 14,28% y
2002 po 22,95% y 2011pp.). OTpumaHi pesynbTtatu cnis-
naganu 3 AaHnMuy no YKpaiHi, ki TaKoX 3apeectpyBanu
3MeHweHHsA BlJl-iHdikoBaHocTi cepen CIH (3 13,13% y
2002 0o 11,39% y 2011 pp.) Ta 3poCTaHHA — cepeq CcTa-

TeBux napTtHepis Bll-no3nTtneHmx ocib (3 12,43% y 2002
0o 18,17% y 2011pp.).

BBaxkaeTbCs, WO piBeHb IH(IKOBAHOCTI XIHOK, SKi Bia-
BiQYyIOTb KIHOYI KOHCynbTauii 3 npuBogy BariTHOCTI, Ta
[OHOPIB AOCTATHLO TOYHO BigoOpaXatoTb piBeHb iHQiKO-
BaHocTi BIJ1 i TeHaeHUii po3BUTKY enigemii cepea 3ara-
nbHOro HaceneHHs. Kpim Toro, rpyna BariTHUX >iHOK CTa-
HOBWUTb BUOBIPKY, sIka € penpe3eHTaTUBHOK ANs aHanidy
enigemMiyHoi cuTyauii cepen ceKkcyanbHO akKTUBHOI XKiHO-
Yoi YacTMHU HaceneHHa [1]. Mu 3BepHynu yBary Ha Te,
o piBeHb iHdikoBaHocTi BIJ1 BariTHMX Ta goHopis Mon-
TaBcbkoi obnacTti npotarom 2002-2011 pp. BM3Ha4vaBcs
ctabineHum — 0,15% - 0,10%. 3akoHOMipHO MocTano nu-
TaHHA npo 3'ACyBaHHA peanbHOl nowwmpeHocTi BIJl-
iHcpekuii cepen Grnaronony4YHoro NpoLIapKy HaceneHHs. 3
uieto meTolo OyB NMpoBeAeHWU A aHarni3 HOBUX BUNaAKiB iH-
ikyBaHHs BIJ1 no pokax.

3’acysanocs, wo npotarom 2002-2011 pp. 3miHunacs
CTPyKTypa BusiBneHux Bunagkis BlIl-iHdpekuii 3 nepesa-
XKaHHSAM B Hili 0Cib, 0BCTEXEHNX 3a BNacHUM BaxkaHHAM,
B BUMPAaBHMX KOMOHISAX Ta 3a KMNiHIYHUMW NoKasaHHAMM 3i
3MeHLweHHsM YacTkm CIH, goHopis Ta BariTHux (puc.l).

Tak, npoBegeHUM aHania nokasas, WO MPOTAroOM
2002-2011 pp. cepepn Bcix BusBneHux BIJ1-no3autuBHMX
oci6 BTpu4i 3meHwwmnuce yactkm CIH (3 23,4% y 2002
0o 7,6% y 2011 pp.), AoHopis (3 14,3% y 2002 o 4,8% y
2011 pp.), BariTHux ( 3 24,6% y 2002 o 8,9% y 2011
pp.) Ta 36inbwuKnMca BABIYi cepeq CTaTeEBMX MapTHepIB
BIJ-iHgikoBaHux (3 2,3% y 2002 po 5,0% y 2011 pp.) Ta
B 39 pasiB cepep ocib, ki 3Haxoaunmcb B Micusx Biady-
BaHHSA nokapaHb (3 0,6% y 2002 po 23,9% y 2011 pp.).

2011 1L 20,4% ha%
I
2010 L8 25.2% $.9% 18,7%
(B2 i
2000 (L 25 3% [65%] 15.8%
I I
2008 |L__ 18 21,3% U8%
2007 (L 18.7% [5.8%)
[ ] | ]
2006 16,6% [7,4% |
3l0% |
2005 fL_| 16,8% [ 86% |
I |
2004 (U 17,8% [ 2 21?35
2003 (L |
2002 4
0% 10% 20% 30% 40%

50% 60% 70% 80% 90% 100%

OCraresi napraepu BlJI-indikoBannx
B CrioskuBaul 1H'eKIIHHAX HAPKOTHKIB
O06cTekeH! 3a BIacHHM DazkaHHAM

0 Jlonopu
O BaritHi

B ObGcTekeHl B BHIPABHHX KOJOHIAX
O OGereseH! 3a KIHIYHUMH OKA3aHHAMH

Puc.1. Cmpykmypa susieneHux surnadkie BI/1-iHghekuii 8 lNonmascskit obnacmi (2002-2011 pp.), abe. (%).

MpuBepTano yeary CTpiMke 3pOCTaHHSA 4acTku ocio,
0bOCTEeXEeHUX 3a KMiHIYHMMKM nokasaHHAMU — 3 9,7% B
2002 po 29,4% B 2011pp., WO CBIOYNTE MNPO HASIBHICTb

npobnem i3 cBoevYacHMM BusBreHHsM BlJT-iHdekuii Ha
paHHiX cTagisax Ta Npu3BOAUTbL 00 YCKNaAHEHHS MOXIU-
BocCTel npusHadeHHs APT uin kateropii xBopux. Cnig 3a-
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3HAYMTH, L0 HE3MIHHO i BaroMoK 3anuuunach YacTka
ocib, obcTexeHux 3a BnacHMM 6GakaHHAM (@HOHIMHO,
NPOogiNakTMYHO Ta NpU OTPMMaHHI AOBIOOK), sika ckana
yeTBepTYy YacTuHy (25%) BCix BUSABNEHUX Bunagkis BISl-
iHgekuil. Mpun ubomy Kinekictb BIJ1-iHdikoBaHWX, BUsiBne-
HUX aHOHIMHO 3MeHwwunacb 3 22,6% y 2002 go 5,1% y
2011 pp. , a ocib, ob6CcTexeHUX Ans OTpUMaHHS JOBIOOK
npo cgint BlJ1-ctatyc abo 3 npodinakT4yHOO MeTo 3po-
cna 3 10,4% y 2005 go 16,3% y 2010 pp. 3aranom yacT-
ka BIJ1-iHdikoBaHMx ocCib, Ski He BIOHOCATLCA A0 rpyn pu-
3uky B lNMonTtaecbkin obnacTi, 3pocna 3 33,3 % y 2005p.
0o 57,3% vy 2011 p. (puc.2).

2005p.

W [pynu pusuky

PH3IMKY
2011p.

Puc. 2. Cmpykmypa susieneHux aurnadkie BlJI-iHgekuii 8

lMonmascobkil obnacmi ceped HaceneHHs.

OTpumaHi AaHi NigTBepOXyTb HeraTMBHI TeHAeHUil
woao nowwmpeHHs BIJT cepen HaceneHHs B 3B's13Ky 3 ne-
peBaxaHHAM cTaTeBoro Lnaxy nepepadi Blfl-iHdekuii.

BaxnuBo, WO B OCTaHHi POKM MpakTMKa TeCTyBaHHS,
Lo icHye B YkpaiHi, nepegbavae ob6CTexXeHHs JOHOpIB Ta
BariTHUX Ha TecT-cucTemMax, 3aKynreHux 3a paxyHoK
JepxaBHOro OlokeTy, a pellTh HaceneHHs — Ha TecT-
cuUCTEMax, 3aKynneHux 3a KowTu MicueBux OloaxeTiB.
MonTtaBcbka obnactb BigHOCUTbLCA OO0 obnacten 3 Hai-
MEHLLMM BiCOTKOM TECTYyBaHb 3a paxyHOK MicLeBux 6to-
DKeTiB Big 3aranbHOi KifbKOCTi TECTyBaHb, WO Bigobpa-
XKAETbCA HA HEOOCTATHBOMY OXOMMEHHI TECTYBaHHAM Ha

He BigHOCATLCA O rpyn
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BIJl-iHgekuito Bcix Gaxarounx B obnacTi
notpebye BUpILLEHHS.

Takum 4mHOM, B [lonTaBcbkii obnacTi 3MiHunacs
CTPYKTypa BusiBNeHux Bunagkie BlJl-iHgekuii 3 nepeBa-
XaHHAM B Hili OCib, siki He BIQHOCSTBCA [0 TPyn PU3UKY.
BuesasHavyeHe cTaBUTb NUTaHHA Npo oboB'A3KOBe 3a-
Ge3neveHHs gocTtyny Ans obctexeHHst Ha BIJT Bcix 6a-
Xarumx, WO AacTb MOXIMBICTb 3'sicyBaTu pearibHy Mno-
wmnpeHicTb BlT-iHdekuii cepen HaceneHHs B Linomy.

Omxe, OTpMMaHi AaHi [O3BONWMM 3pOOUTM HACTYMHI
BMCHOBKMW:

1. Y MNMonTtaBcbkih obnacTi cnocTepiraeTbca NOCTINHE
3pOCTaHHSA NOKasHMKIB 3axBoptoBaHOCTI Ha BIJl-iHdekuito
(3 6,8 Ha 100 TuC. HaceneHHsa y 2002 p. go 31,2 Ha 100
TUC. HaceneHHst y 2011p.), sike BigOyBaeTbcst HA (OOHI
3MiHK CTPYKTYpu BnepLue BusiBneHnx sunagkis BIJT 3 ne-
peBaxaHHAM OcCib, siki He HanexaTb [0 rpyn pusuky (3
48,6% y 2005p. po 57,3% y 2011 p.).

2. B lMonTtascekin obnacTti Bigbynaca 3MiHa LUMAXiB
nepepadvi BNl 3 nepeBaxaHHsiM cTaTteBoro (47,2%), Lo,
nopsa 3i 3Ha4YHo KinbkicTio BlJT-iHgikoBaHMx B obnacri,
SKi He 3HaxoadATbest Ha [l obniky — 2202 (41,8%), siBnsie
coboro peanbHy 3arpo3y nowumnpeHHs BINT cepen Hace-
NEHHS.

3. lMNepeBaxaHHA cTaTeBoro wnaxy nepepadi BlJl-
iHdpekuii cTaBnTb NUTaHHA Npo oboB’A3KkoBe 3abesneyeH-
HS gocTyny Ansa ob6ctexeHHs Ha BIJT Bcix 6axatounx.

4. Ha cyvacHomy eTani caHiTapHO-NPOCBITHULbKY pO-
6oty wopo npodinaktukn BIN cnig cnpsimyBatv Ha 3a-
ranbHi BEpPCTBW HacerneHHsi, Nnepea yciMm Monodb, 3 yCBi-
LOMITEHHAM HUMKU 0COBUCTOro puamKy iHdiKyBaHHS BIJ1.
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There is a stable increase of HIV-infection morbidity indices (from 6,8 per 100,00 people in 2002 till 31,2 per 100,00
people in 2011); it takes place on the ground of changes concerning the structure of firstly diagnosed HIV cases with the
predominance of persons beyond the risk groups (from 48,6% in 2005 till 57,3% in 2011). There has been the change
in HIV transmission raises the predominance of sexual way (47,2%) that is the real threat of HIV spreading among
population in addition to the great number of HIV infected persons in the region beyond the dispensary registration —
2202 (41,8%). The predominance of HIV sexual transmission begs the question of providing compulsory access to HIV
examination for all comers. Nowadays it is necessary to direct sanitary and educational actions concerning HIV preven-
tion towards the common layers of population, mainly the young people with their awareness of HIV infecting personal

r1sK.

Key words: epidemiological characteristics, ways of transmission, new cases of HIV-infection

HIV-infection continues occupying the leading place
among the healthcare problems of many countries in the
world [5,6]. HIV-infection epidemic in Ukraine is one of
the serious among the countries of East Europe and the
Commonwealth of Independent States [1-3]. The modern
condition of HIV-infection epidemic process development
in Ukraine is characterized by wide HIV distribution
among different contingents of population, first of all
among persons of high risk groups; uneven distribution of
HIV-infection via different Ukraine territories; the altera-
tion of dominant ways of HIV transmission; the predomi-
nant lesion of working-age population [1-5].

The present problem concerning the real intensity of
HIV-infection epidemic process in Poltava region as well
as the implementation frequency of agent transmission
different ways, area peculiarities of infection distribution
etc. requires further inquiry.

The objective is to analyze HIV-infection epidemiol-
ogical characteristics in Poltava region in dynamics and
on the obtained results basis to suggest the ways of an-
tiepidemic measures effectiveness increase.

Materials and methods

The materials to study long-term dynamics, progress
trends and the basic motive forces of HIV-infection epi-
demic process in Poltava region have been the data of
annual report statistical forms of the Ministry of Public
Health of Ukraine and Poltava Regional HIV/AIDS Pre-
vention and Control Center: reporting form Ne2 i.e.
HIV/AIDS "Report about persons with the states and ill-
nesses caused by the human immunodeficiency virus
(HIV)" (annual) and the forms of primary reporting
documentation: Ne502-1/o0 "Registration card of HIV-
infected person"; Ne502-2/0 "Report about changes in
the Registration card of HIV-infected person”; Ne 025/0
"Medical card of ambulant case".

The quantitative measurements of alterations in epi-
demic process have been estimated by calculating the
index of average rate of morbidity growth/decrease —
percentage ratio between the absolute index growth

within the current period and the absolute level within the
previous one from 2002 till 2011. The statistical analysis
and calculations have been carried out by the unified
functions provided by Microsoft Office Excel 2003.

Results and discussion

The analysis of HIV-infection morbidity dynamics from
2002 till 2011 has shown the high intensity of epidemic
process in Poltava region: the highest indices of HIV-
infection morbidity have been registered in 2011 — 31,2
per 100,000 people, AIDS morbidity — 21,1 per 100,00
people and AIDS mortality — 8,2 per 100,000 people.

In 2011 the highest indices of HIV-infection morbidity
have been registered in Poltava city (53,8 per 100,00
people), Hrebinka district (85,3 per 100,00 people),
Dykanka district (50,6 per 100,00 people), Chutovo dis-
trict (49,7 per 100,00 people), Poltava district (44,8 per
100,00 people) and exceeded data throughout the region
and Ukraine in whole.

It should be noticed that the level of HIV-infection
morbidity in Poltava city within 2002-2011 was rather
high with average index 49,4 per 100,00 people; it ex-
ceeded the data throughout Ukraine and Poltava region
1,7 and 2,7 up accordingly. The average annual morbid-
ity indices in Kremenchuk and Komsomolsk towns stayed
below the state and regional ones and were 15,7 and
11,5 per 100,00 people accordingly. The index of HIV-
positive persons dispensary examination coverage within
2002-2011 in Poltava region increased from 56,4% in
2002 till 67,6% in 2011; it coincided with the data
throughout Ukraine (54,5% and 62,7% according to the
years). But 2202 persons (41,8%) revealed by sero-
epidemiological monitoring were not under health care
supervision for different reasons (refused to refer the
testing results or medical examination etc.) and re-
mained the sources of infection agent resulting to further
HIV spreading [1-4].

The index of HIV-infection distribution (the number of
registered HIV-infected persons under dispensary super-
vision in medical-prophylactic institutions of Poltava re-
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HIV-infection in Poltava region / / Problemy ekologii ta medytsyny. - 2013. - Vol 17, N° 3-4. - P. 66 -69.

66



HEOﬁAeMK €KOAOTii Ta MCECAHIIHHH

gion) made up 158,9 per 100,00 people, and it was
264,3 per 100,00 people throughout Ukraine for
01.01.2012 [1]. The conducted analysis has shown that
the highest levels of HIV-infection and AIDS distribution
have been registered in Poltava city (333,4 per 100,00
people and 70,2 per 100,00 people), Dykanka district
(273,2 per 100,00 people and 40,5 per 100,00 people),
Hrebinka district (268,8 per 100,00 people and 42,4 per
100,00 people), Poltava district (234,3 per 100,00 people
and 47,7 per 100,00 people), Pyryatyn district (223,1 per
100,00 people and 39,2 per 100,00 people), Chutovo dis-
trict (165,8 per 100,00 people and 24,9 per 100,00
people), Novi Sanzhary district (144,1 per 100,00 people
and 13,9 per 100,00 people) and Kremenchuk town
(104,4 per 100,00 people and 20,8 per 100,00 people).

The analysis of HIV-infection new cases number has
shown that there was a decrease of HIV-infection mor-
bidity growth rate in Poltava region starting from 2007
that can be regarded as the beginning of positive
changes in epidemic situation. Thus, the number of HIV-
infection new cases increased by 34,5% in 2003 com-
pared with 2002, and in 2005 the growth level comprised
113,2 % compared with the previous year; it can be ex-
plained by the increased number of preventive tests to
reveal antibodies to HIV in Poltava region and highest
possible detection of HIV-infected persons during the
conducted examinations. Due to implementation of com-
plex measures directed towards the HIV-infection epi-
demic cessation, in particular among the injecting drug
users (IDUs), the HIV morbidity growth rate decreased by
2,7% throughout Poltava region in 2006 compared with
the previous 2005. Maximal antiretroviral therapy (ARV)
coverage of HIV-infected in 2007 and 2009 effectively
influenced the decrease of HIV-infection morbidity index
growth rate in Poltava region. Thus, if HIV-infection mor-
bidity index increased by 33,3% throughout Poltava re-
gion in whole in 2007 compared with the previous 2006,
this index decreased by -1,6% in 2008 compared with
2007. HIV-infection morbidity index increased by 9,6% in
2009 compared with the previous 2008, and it decreased
by 1,2% in 2010 compared with 2009. Insufficient ARV
coverage of all needy persons of Poltava region in 2010
caused the increase of HIV-infection morbidity index
growth rate by 13,3 % in 2011. HIV-infection morbidity
growth rate steadily decreased and reached 3,6 % in
2011 throughout Ukraine.

ARV implementation positively influenced the de-
crease of HIV-infection morbidity growth rate as well as
the decrease of AIDS morbidity level (from + 200% in
2004 p. till - 10% in 2007 in Poltava region and from +
45% in 2004 till - 3% in 2007 throughout Ukraine) and
mortality growth rate from AIDS caused diseases (from +
150 % in 2004 till + 7,5% in 2007 in Poltava region and
from +40,7% in 2004 till + 3,8% in 2007 throughout
Ukraine).

The analysis of epidemiological anamnesis data has
shown that the predominant HIV transmission ways have
changed during 2002-2011 in Poltava region. Thus, in
2002-2007 the main way of HIV transmission was the
parenteral one, mainly during drugs injection — 58%. In
2008 the frequency of sexual (38,6%) and parenteral
(40,5%) ways was almost equal, and in 2009 there was a
change of HIV transmission ways with the prevalence of
sexual fraction - 42,1% (parenteral - 39,4%). There was
an increase of persons infected by sexual transmission
fraction within 2010-2011 (47,2% and 44,6% accordingly)
and decrease of persons infected by injecting drugs
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(34,4% and 33,2% accordingly) that corresponded to the
reported data throughout Ukraine (sexual transmission —
44,6% and 49%, parenteral — 33,8% and 31% accord-
ingly). The promotion of sexual transmission marks the
transition of epidemic process from IDUs environment
into other segments of the population and predicts ag-
gravation of HIV-infection epidemic situation in the near
future. Adjacent powerful effect of sexual and parenteral
transmissions can cause HIV-infection mass distribution
[1-3].

Changes concerning HIV transmission are reflected in
age structure of HIV-infection morbidity. Thus, the con-
ducted analysis has shown that within 2002-2011 the
number of infected persons decreased in 15-19 age
groups (from 7% in 2002 till 0% in 2011) and 20-29
years old (from 54% in 2002 till 23% in 2011) and in-
creased in age groups 30-39 (from 17% in 2002 till 36%
in 2011), 40-49 years old (from 7% in 2002 till 14% in
2011) and over 50 (from 0% in 2002 till 5% in 2011). The
number of HIV-infected persons in age group 0-14 re-
mained unchanged and comprised 22%. There was also
the prevalence of persons aged 30-49 in age structure of
HIV-infection new cases among the population of Ukraine
and their fraction progressively increased from 62,8% in
2002 till 66,3% in 2011. At the same time there was a
decrease of HIV-infection morbidity cases fraction in age
group 15-29 among all firstly reported cases of HIV-
infection (from 15% in 2002 till 9% in 2011) that can tes-
tify to some stabilization signs of HIV-infection epidemic
situation in whole due to youth behavior has changed to
be less risky.

The prevalence of males among HIV patients (58-
53%) has been determined during gender structure
analysis of Poltava region infected persons within 2002-
2011 that corresponded to the reported data throughout
Ukraine (58,4-54,5% accordingly).

The change of HIV transmission ways  with the
prevalence of sexual to parenteral has been reflected in
the frequency change of HIV infected among different
contingents of examined persons. Thus, the analysis of
sero-epidemiological monitoring has shown that there
was a decrease of HIV infecting level among the IDUs
within 2002 — 2011 in Poltava region (from 15,89% in
2002 till 10,34% in 2011), whereas the infecting level of
HIV sexual partners increased (from 14,28% in 2002 till
22,95% in 2011). The obtained results corresponded to
the reported data throughout Ukraine, they also reported
decrease of HIV infecting among IDUs (from 13,13% in
2002 till 11,39% in 2011) and decrease among sexual
partners of HIV-positive individuals (from 12,43% in 2002
till 18,17% in 2011).

It is believed that the level of infecting females regis-
tered in maternity welfares concerning pregnancy as well
as donors suffices it to reflect exactly the level of HIV in-
fecting and tendencies of epidemic development among
population. Besides the group of pregnant women com-
prises the selection representative for epidemic situation
analysis among sexually active female part of population
[1]. We paid attention to the fact that the infecting level of
HIV pregnant women and donors of Poltava region was
unchanged — 0,15% - 0,10% within 2002-2011. It logically
begs the question of clarification HIV-infection real distri-
bution among well-to-do population. With that end in view
the analysis of HIV infecting new cases has been carried
out year by year.

It has been found out that there were changes in the
structure of the revealed HIV-infection cases within 2002-
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2011 with the predominance of persons examined of their
own free will, in penal colonies and according to clinical
indications with the fraction decrease of IDUs, donors
and pregnant (fig.1).

Thus, the conducted analysis has shown the triple
decrease of IDUs fraction (from 23,4% in 2002 till 7,6%
in 2011), donors (from 14,3% in 2002 till 4,8% in 2011),

pregnant (from 24,6% in 2002 till 8,9% in 2011) among
all revealed HIV-positive individuals within 2002-2011
and twice increase among sexual partners of HIV-
infected (from 2,3% in 2002 till 5,0% in 2011) and 39 in-
crease among persons in completion of sentence places
(from 0,6% in 2002 till 23,9% in 2011).
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Fig.1. The structure of HIV-infection revealed cases in Poltava region (2002-2011), abs. (%).

Swift fraction increase of persons examined by clini-
cal indications from 9,7% in 2002 till 29,4% in 2011 has
noticed attention that testifies to the presence of prob-
lems with timely HIV-infection detection on early stages
and causes complication of ARV indication possibility to
this category of patients. It should be noted that the frac-
tion of persons examined of their own free will (anony-
mous, preventively and while getting certificate) has re-
mained  unchanged and substantial, it made up the
quarter (25%) of all revealed HIV-infection cases. At the
same time the number of HIV-infected persons revealed
anonymous decreased from 22,6% in 2002 till 5,1% in
2011, and the number of individuals examined to obtain
the certificate about their HIV-status or with the aim of
prevention increased from 10,4% in 2005 till 16,3% in
2010. The total fraction of HIV-infected persons beyond
the risk group in Poltava region increased from 33,3 % in
2005 till 57,3% in 2011 (fig.2).
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Fig.2. The structure of HIV-infection revealed cases in Poltava
region among population.
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The obtained data confirm negative tendencies con-
cerning HIV spreading among population due to the pre-
dominance of HIV sexual transmission.

It is important to notice the fact that recently existing
testing practice in Ukraine supposes to examine donors
or pregnant women with test-system purchased at the
expense of state budget, and the rest of population is ex-
amined with the test-systems purchased at the expense
of local budget. Poltava region is the region with the low-
est percentage of testing at the expense of local budgets
from the total number of testing, and it is reflected in in-
sufficient coverage with HIV-infection testing for all com-
ers in the region [1]. This problem is required to be
solved.

Thus, there have been changes in the structure of
HIV-infection revealed cases with the predominance of
persons beyond the risk groups. The mentioned above
begs the question of providing compulsory access to HIV
examination for all comers and it can give the possibility
to find out the real HIV distribution among population in
whole.

Thus, the obtained data make it possible to draw the
following conclusions:

1. There is a stable increase of HIV-infection morbid-
ity indices (from 6,8 per 100,00 people in 2002 till 31,2
per 100,00 people in 2011); it takes place on the ground
of changes concerning the structure of firstly diagnosed
HIV cases with the predominance of persons beyond the
risk groups (from 48,6% in 2005 till 57,3% in 2011).
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2. There has been the change in HIV transmission
with the predominance of the sexual way (47,2%) that is
the real threat of HIV spreading among population in ad-
dition to the great number of HIV infected persons in the
region beyond the dispensary registration — 2202
(41,8%).

3. The predominance of HIV sexual transmission
raises the question of providing compulsory access to
HIV examination for all comers.

4. Nowadays it is necessary to direct sanitary and
educational actions concerning HIV prevention towards
the common layers of population, mainly the young peo-
ple with their awareness of HIV infecting personal risk.
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IHcopMaLis ana aBToOpiB

3 MeTol AOTPUMAHHS MDKHapoAHWX npaBun oOPMIIEHHS, aBTOpaM PEKOMEHAYETbCH O3HaMOMUTUCA 3 “EAMHUMMU
Bumoramu go PykonuciB gna biomeanyHux XypHanis” Ha www.icmje.org.

Y KOCTi HEBIA'€EMHOI YacTUHK npouecy nybnikauii, aBTopu, PeLeH3eHTH | pe4aKkTopu NOBUHHI NOBIAOMUTM NPo Byab-sKi
KOHNIKTK iHTepeciB | HagaTu AeTanbHy iHpopmauito, nignucaswm dopmy 3asieu npo Cnyx6osy ETuKy Ta Hagicnaswm ii Ha
agpecy pepakuii kypHany. ABTOpWM pykonuciB 3000B’si3aHi MoBa)kaTW NpaBO NpUBATHOCTI nauieHTa. epen noyatkom
OOCNIMKEeHHS NauieHT NOBMHEH 3anoBHUTK i po3nucatucsa y dopmi 3assu npo IHdopmoBaHy 3rogy. [Jo cTaTTi AOAAETLCA akT
€eKCrnepTHOI KOMICii Npo BiACYTHICTb KOHMIAEHUINHOI iHpopMaLii Ta HanpaBneHHst ycTaHoBW. B HanpaBneHHi 3acBigvyeTbcs, Lo
XOAHa YacTuHa pykonucy He Oyna onybnikoBaHa i He NPUHATa 4O OPYKY IHWNMW BUOAHHAMMN.

CraTtTi ny6nikyroTbCa YKPaAiHCbKOI, POCINCHKOK abo aHrnincbko mMoBamu. ABTOPCbKWUA OpuriHam No4aeTbcsl y OBOX
NPUMIPHUKaX, WO CKNagaloTbes i3 OCHOBHOMO TekcTy (cTtaTtTa — 15 cTopiHoK, ornsaa — 20 CTOpPIHOK, KOPOTKe MOBIAOMIEHHS — 7
CTOPIHOK); cnucky nitepatypu (ctatTi — go 20, ornagn — go 50, KopoTki noBigomneHHs — Ao 15 mkepen); Tabnuub; intoctpauin
(He Ginble 4); Ha3B PUCYHKIB; aHOTALIN YKPaiHCbKOK, POCINCHKOK Ta aHrnincbkoo MoBaMu (OpieHTOBHO 250 cniB), WO NOBUHHI
MiCTUTU OOI'PYHTYBaHHS METU, MaTepianis Ta MeTOAIB, pe3ynbTaTh AOCNIOKEHHS.

Ha nepuwin cTopiHui 3asHavatoTbes: wudp YOK; npissuila aBTopis, iHiLianu, HaykoBi CTyNeHi Ta 3BaHHS; Ha3Ba cTaTTi;
yCTaHOBM, Ae NpaLoTb aBTopK, MiCTO; KNoYoBi cnosa — Big 5 4o 10 cniB abo cnoBocnony4eHb, WO po3KpMBakoTb 3MICT CTaTTi.
HasBa cTaTTi poCiiiCbKOO, YKPaiHCbKOK Ta aHrmilicbKkolw MOBaMu MOBWMHHA ByTu cTucro i He nepesuiyBat 120 cumBonis.
Min3aronoBok € NPUUHATHUM. TeKCT cTaTTi NOBUHEH ByTU CTPYKTYpOBaHUI HAaCTYMHUM YMHOM: BCTYN, MeTa, mMaTtepian i metoaum,
pe3ynbTaTh Ta BUCHOBOK. Ha OCTaHHIl CTOPIHLI TEKCTY BNacHOPY4Hi nignucy BCix aBTOpiB: Npi3BuLle, iM'A Ta no-6aTbKoBi, No-
WTOBa agpeca, HoMepu TenedoHiB (Cnyx00BuI, AOMAaLLHIA), 32 SKUMKU pedakuia Oyae KOHTakTyBaTw i3 aBTopamu. Mogatoumn
CTaTTIO 4O pedakLii, aBTopy TUM CaMUM NiTBEPAKYIOTb OpUriHanbHICTb poboTu. Lle o3Hadvae, Wwo aBTopchbki Npasa abo Oyab-
AKi iHWI NpaBa BnacHoCTi TpeTix ocib He nopywyoTbes. [ignMcammn aBTopuM 3acBigyyloTh, LWO Xo4Ha YacTuHa pykonucy He Byna
ony6nikoBaHa i He NpuiHATa 40 APYKY iHWMMKU BUAAHHAMU. TEKCT APYKYETbCS WPUAPTOM He MeHLe 2,8 MM Ha Ginomy nanepi
Yyepes ABa iHTepBanu, Ha apkywax dopmaTy A4 (210x297 mm), nonsa 3 ycix 6okiB no 20 mm. Kpim ABOX po3apyKoBaHUX KoMif,
maTtepian noTpibHO HagaTW Ha KOMMaKT-AMCKY, TEKCT cTaTTi noBuHeH Oytu y dopmati Microsoft Word. JlaTuHCbKi TepMmiHm,
iHLUOMOBHI croBa MOBWHHI GyTW HagpykoBaHi KypcvBOM. TiMbKy 3aranbHOBXMBaHI CKOPOUYEHHSI MOXYTb noaaeaTvca 6es nosic-
HeHHsi. CKOpPOYEHHs Y Ha3Bi CTaTTi He € NPUAHATHUMK. Bci BennunHmn npusoaaTbes B ogmHuuax Cl, ogHak gonyctumumu € 1
iHLWI 3aranbHOBXMBaHI NO3Ha4YeHHs Ta oanHULI BuMiptoBaHHs (I, min., h, C, Da, cal). IntocTpauii (pucyHku, poTorpadii) NOBUHHI
OyTV NpoHymMepoBaHi. Ha3Bu pucyHkiB NOBMHHI OyTW HagpyKoBaHi Ha OKpeMiln CTopiHLi. MantoHk1 NOBUHHI GYT BMKOHaHI 3 BU-
KOPUCTaHHSAM HCTPYMEHTIB, OOCTYMHUX Yy TEKCTOBUX pefakTtopax abo B Excel. ®oTorpadii noBuHHI ByTM BUCOKOSKICHUMW.
Tabnuui po3millyloTbCA Ha OKPEMMX apKyLlax, HYMepyTbCa MOCMILOBHO, KOXHa CTOPIHKA CYNPOBOMXYETLCA KOPOTKMM 3aro-
NoBKOM. PrCyHKM € OOMOBHEHHSAM A0 TeKCTy CTaTTi i He MOBWHHI MOBTOPIOBaTW iHpopmauii, nogaHol y pykonuci. Ha 3BoporTi
PUCYHKIB OMiBLEM CTaBnATb iXHi NOPSAKOBI HOMEpPW, 3a3HavaloTb MPi3BMLLE NEPLUOro aBTopa, CKOpoyeHy HasBy cTaTTi. Cnncok
niTepatypu opopMIOETLCS HA OKPeMUX CTopiHkax 6e3 ckopodeHb. ABTOPU MoAaloTbCs 3a abeTkolo, crnovaTky gkepena Kupu-
nvueto, NoTiM naTnHuueto. MNocnnaHHs y TeKCTi no3HavaloTbesa undpamun y [kBagpaTHux] gyxkax. [Mopsagok opopmneHHs cnmcky
nitepaTtypu: ona moHorpadin — [MpisBuwe, iHidiann. Hasea kHurn. Micue BuMAaHHA: BUMOABHUUTBO, pik BuaaHHA. KinbkicTb
CTOPIHOK; Ansi XypHanis — lNpi3Buile, iHiuiann. Hasea cratTi. Hassa >xypHany. Tom, Homep. Pik: CTOpIHKKW, Ha SKUX BMILLEHO
cTaTTio.

OpHovacHo, aBTOpU HajalTb MOBHUI Mepeknag TeKCTy, NiPUCYHOUYHMX NiANMCIB | TaBnuMYHMX MaTepianis aHrminchb-
KO MOBOW. Y nepeniky BUKOPUCTAHOI NiTepaTypyu MOCUNaHHS, HaBeAEHi KMpuUnuueto, TpaHCNiTepPYTbCs i3 3aCTOCYyBaHHAM
nporpamu “Trans 1.02” abo nogibHmx nporpam.

Yci pykonucu >XypHarny peLeH30BaHi HesanexHumu ekcrnieptamu. [Npoueaypa peueH3yBaHHS BKOYae nepesipky
CTaTTi NPOTAroM ABOX TWXKHIB ABOMA cneuianictamu, npusHavyeHMM pegakLuiiHo pagoto. Pykonuc i3 peuleHsieto HaacmnaeTbest
aBTOpPY AN BHECEHHS KOPEKTMB Nepea OCTaTOMHUM MOAAHHAM CTaTTi 40 pedakuii XypHany.

Micna nybGnikauii ctaTTi aBTopM NepefalTb aBTOPChbKi NpaBa pedakuii )ypHany. Pegakuis 3anuwae 3a coboto npaBo
3MiHIOBaATK | BUNPaBAATW PYKOMNUC, OOHaK BHECEHI KOPEKTUBU He NOBWHHI 3MiHIOBaTW 3aranbHOro 3MiCTy Ta HayKOBOIO 3HAYEeHHs
cTaTTi.

3anyyatounm 0O OOCNIMKEeHHS MauieHTiB, aBTOPU HEeCyTb BIAMOBIOANbHICTb 3a BUKOHAHHSA ETUYHWX CTan4apTiB
"enbciHkcbKoi Aeknapauii 1975 i3 nonpaskamu 2005 poky. Pykonnc noBMHEH MICTUTK HACcTYMHUIA NyHKT: “Mu 3asBnsemo, Wwo nig
Yac pocnigkeHHs npaea nauieHTiB Oynu BpaxoBaHi Yy BiAnOBIOHOCTI A0 BUMOr [enbCiHKCbKOI KOHBEHLIi”. Mpu BUHWUKHEHHI
CYMHIBIB LLOAO BigMNoOBIAHOCTI pykonucy Ao BMMOr ["enbCiHKCbKOI Aeknapadii, aBTopy OyayTb 3060B’A3aHi BiA3BiTyBaTUCA NPO
CYMHIBHi acnekTn AOCMiMKeHHS | 06rpyHTyBaTK NiAcTaBm CBOro NigxoAay.

AKLo gocnigykeHHst BUKOHYETbCA 6e3 3anyyeHHs nabopaTopHUX TBapuH, PYKOMWUC NOBUHEH MICTUTU HACTYNHWUIA MYHKT:
“Mn 3agBnsemo, WO MU He NPOBOAUMO AOCriAXeHb Ha TBapuHax”. [ocnigkeHHs, aki NpoBOOATbCH Ha TBapuHax, MOBUHHI
BiabyBaTucs y BiANOBIAHOCTI i3 BCTAHOBNEHUMM iHCTUTYLIOHaNbHUMN HOPMaMW BUKOPUCTaHHSA nabopaTopHMx TBapuH. HaykoBui
MOBWHHI KepyBaTUCS NPUHLMNAMU 'yMaHHOrO CTaBMEeHHsi 4O TBapuH, O BUKOPUCTOBYIOTLCS B gocnigax. HeobxigHo nogatu Ha-
CTYyMNHy iHdOpMaUito: BU4 TBapuWH, rEeHETUYHUI cTaTyc: NiHia (3rigHO NpaBWn CTaHAapPTHOrO NO3HAYeHHs MiHi nabopaTopHUX
TBapwH); kaTeropis nabopaTopHMx TBapuH abo ix MikpobionoriyHui cTaTyc; Maca Ta Bik TBapuMH Ha NOYaTKy €KCNEpPUMEHTY; Ka-
paHTMH abo TpuBanicTb nepiogy aknimartu3sauii nig Yac nepeBe3eHHst TBAPWH Ha BENWKI BiACTaHi; yTPUMaHHS TBApuWH nig yYac
eKCnepuUMEeHTy (napameTpu MiIKpoKMiMaTy, TemnepaTtypa, BOMOricTb, O0’€M MOBITPsi, CBITMOBWIA pPEXWUM, TUM KIiTKW, TUM
niacTunku). ABTOPM MOBWHHI NiATBEPAUTM BIAMOBIAHICTE HOpMAaTMBaM YTPMMaHHS Ta rodyBaHHs TBapuH (EBponeicbka
KOHBEHLisi MO 3axuUCTy XpebTOBMX TBApPWH, LLO BUKOPUCTOBYKTBLCA 3 eKCrepuMeHTanbHol abo iHwow meTow. — CTtpacbypr,
1986), HasBHICTb cepTudikaTy SKOCTi, @ TaKkoX MOBIAOMUTU Mxepeno HabyTTa TBapuH. HeobxigHo onvcaTu BCi npouenypu, siki
BMKOHYIOTbCSl Ha TBapWHi, 403K nNpenaparTis, WO BBOAMIUCSA, XipypridHi BTPYYaHHS Ta iHWi Aii, @ TakoX BigMITUTN BUKOPUCTaHHSA
npu LUbOMy MeTofiB aHecTesii (auB. iHdopMmauito npo Mpasa NoanHu | TBapuHu).

Lli npaBuna nowmploloTbCA Ha BCi BUOW PYKOMUCIB, Y TOMY YMCAi CTaTTi, KOPOTKi AOMOBIAi, KOMEHTapi A0 KMiHiYHWX BU-
npobysaHb. Pykonucu, siki He BignosigaTb UMM BUMoram, 6yayTe NOBEPHEHI aBTOpam As1st KOPEKLl.
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HEOﬁAeMK €KOAOTii Ta MCECAHIIHHH

Information for authors

In order to comply with the international regulations, the authors are strongly encouraged to consult the “Uniform Re-
qguirements for Manuscripts Submitted to Biomedical Journals” at www.icmje.org.

As an integral part of the publication process, the authors, reviewers and editors are required to confirm whether they
have any conflicts of interest to declare, and to provide details of these in the following Conflict of Interest Statement Form. The
authors of the articles will respect the patients’ right to privacy. Upon the familiarization with the abovementioned details, the pa-
tient must complete the Standard Statement of Informed Consent Form. The lack of confidential data must be certified by the act
of expert committee attached to the article. The referral from the corresponding establishment with the statement that neither
part of the suggested research has been published or accepted for publication in other journals must be sent with it as well.

Articles in Ukrainian, Russian or English are accepted for publication in The Medical and Ecological Problems. The ar-
ticle is submitted to journal in two copies. The article comprises the text of the research (15 pages for articles, 20 pages for re-
views, 7 pages for brief reports); the list of cited literature (20 positions at most for articles; 50 positions at most for reviews; 15
positions at most for brief reports); tables, figures (no more than 4); legends and captions; summaries in Ukrainian, Russian and
English (approximately 250 words) providing the arguments in support of the aim of the research, explanation of materials and
methods, the results and conclusions.

The first page contains UDC code, author’s record (name, initials, scholar degrees, title, the title of the article, institu-
tion, city) and keywords — from 5 to 10 words or phrases revealing the content of the article. Title of the paperin Russian, Ukrain-
ian and English should be concise, it must not exceed 120 characters. A subtitle is acceptable. The text of original papers must
be divided into paragraphs, including introduction, the aim of the research, materials and methods, results and conclusions. The
last page must be manually signed by author(s) of the article, featuring first name, last name and patronymic, address, tele-
phone numbers (office, home) for Editorial office to keep contact with. By submitting a paper to the editor, authors thereby con-
firm the original form of the articles, which means that the copyright or any other property rights of the third parties are not vio-
lated. The author(s) sign the article thereby certifying that neither part of the suggested research has been published or ac-
cepted for publication in other journals. The text of the manuscript must be in printing type no less than 2,8 mm, double-spaced,
on A4-size sheets (210x297 mm); margins from each side — 20 mm. Along with 2 printed copies, the manuscript is provided in
Microsoft Word format on electronic media. Latin notions and foreign words must be typed in italics. Only common abbreviations
may be left unexplained. No abbreviations are acceptable in the title. All values are set in Sl units; however, other generally
used abbreviations and units (I, min., h, C, Da, cal) are also accepted. Figures (drawings, photographs)must be numbered. Fig-
ure captions are to be printed on a separate page. Drawings should be prepared using tools available in Word processors or in
Excel. Photographs must be of high quality. Tablesshould be on separate sheets, numbered consecutively and headed by a
concise title. Figures are adjuncts to the text and should not repeat material presented therein. On the reverse side of the figures
it is necessary to write with a pencil their sequence numbers, name of the first author and the short title of the article. The list of
cited literature is provided on a separate page without abbreviations. The authors are stated in alphabetical order, at first the
sources in Cyrillic alphabet, then in Roman alphabet. The references in the text are indicated in [square] brackets. The cited
works are to be compiled in the following way: for monographies — Name, initials. Book name. Place of publication. Publishing
house, year. Total number of pages; for journals — Name, initials. Article name. Abbreviated name of journal. Volume, number:
pages containing the article.

At the same time the authors provide full translation of the article’s text, picture captions and table materials into
English. In the list of references, the Cyrillic positions must be transliterated with the use of “Trans 1.02” or similar programs.

The original papers are peer-reviewed. Usually editorial staff chooses two readers who review papers during two
weeks. The manuscript with review is sent to authors and after being corrected is delivered to editorial office for final accep-
tance.

Upon publication of the paper, the authors transfer the copyright to the Editorial office of the journal. The Editorial of-
fice reserves the right to alter and correct the manuscript considered for publication in the way that will not change its overall
content and value.

When reporting experiments on human subjects, authors should indicate whether the procedures were performed in
accordance with the ethical standards of Helsinki Declaration of 1975 as revised in 2005. Therefore the manuscript must include
the following clause: “We declare that during research the rights of patients were taken into consideration according to Helsinki
Convention”. If doubts for that matter arise, the authors must account for the doubtful aspects of the study and explain the rea-
sons for their approach.

If the research does not presuppose experiments on laboratory animals, the article must include the following state-
ment: “We declare that we do not perform research on animals”. When reporting experiments on animals, authors should indi-
cate whether the institutional and national guides for care and use of laboratory animals were respected. The authors must fol-
low the principles of humane attitude to animals used in experiments. They must submit the following information: type of ani-
mals, genetic status: the line (according to standard rules of defining the lines of laboratory animals); the category of laboratory
animals or their microbiological status; weight and age of animals at the beginning of the experiment; quarantine or acclimatiza-
tion period during transportation over long distances; maintenance conditions during the experiment (microclimate parameters,
temperature, humidity, air volume, light conditions, cage type, type of bedding material). The authors must prove the compliance
with normative standards on animals maintenance and foddering (European Convention for the Protection of vertebral animals
used in experiments or other purposes. — Strasbourg, 1986) and provide the information as to the acquisition source of animals,
as well as the quality certificate. It is necessary to describe all procedures performed on animals, introduced doses of medica-
tions, surgical interventions and other actions, the use of anesthesia methods (See Statement of Human and Animal Rights).

The abovementioned requirements must apply to all original papers, including original research, brief reports, case
reports and also for comments on clinical trials. Manuscripts that do not meet these requirements will be returned to authors for
correction.

71



Tom 17, N 3-4 2013 p.

72



