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H.®.rAMAJIEA U 3.MECTEP B KUEBE:
anu3on PAHHEN NCTOPUU NA3EPHOWU MEAULUUHbBI

PycaHos K.B., PycaHoBa E.I.

Yem ganblue yxoguT B MpoLusioe BTopasi nonosmHa 1960-x T, korga
nasepHas MeguvuvHa ogepxuBana nepsble nobeabl, TeM LeHHee Ans
NCTOpPMM CBUOETENBbCTBA TOMO Yy4EeCHOrO BPEMEHM, Korga paspelueHue
€e BEeKOBbIX Mpobnem npv NOMOLLY MOHOXPOMaTUYHOCTU, KOTEPEHTHOCTU
W, rMaBHOE, HECTbIXaHHOW KOHLEHTPAaLIMM S3HEPTUN JTAa3EPHOIO U3NydYeHns
Ka3anocb TakvmM Ornskmm.

doTorpadus, npeacTaBneHHasi Ha puc. 1, B3sita 3 apxmBa O4HOIO 13
nogpasgeneHnn MIHcTuTyTa akcnepyMeHTanibHON NaTonorum, OHKONorm
n pagnoduonorum nmenn P.E.Kaseukoro (M3MNOP) HAH YkpaunHbl B Knuese.

Puc. 1. H.®.ramasnesi u 3.Mecmep
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Editorial

A npucnana ee Esrenuna [eHucosHa LLUuuiko, nonseka npopaboTasLuas
B 9TOW rpynne, nabopatopum 1, HaKoHel, OTAene nog PyKOBOACTBOM
Hukonas ®epoposnya Namaneun (1932-2016), — o4HOro U3 NMMOHEPOB Na-
3epHON MeanLUMHBI 1 ee NpUBEpPXeHLUa A0 KoHua aHen: ¢ 1990-x rr. otaen
3aHuMarncs oToaAMHaMNYecKon Tepanuen onyxonen.

Ho Ha ctapom cHuMKe — monogon buonor Hukonawn Mamanes v onbIT-
HeVLWnA BEHIrepCKun Xmpypr u paguonor 3uagpe Mectep (Endre Mester,
1903-1984), Takve pasHble 1 Henoxoxue, y Bxoga B Knesckmm Hay4Ho-u1c-
cnefoBaTenbCKUN MHCTUTYT 3KCNepUMEHTanbHON U KITMHUYECKOW OHKOO-
rum (KHUW BKO) — tak Toraa HasbeiBancs MOIMNOP. Ha kaneHgape — nepBble
rofbl nNasepHoO MeguLUnHbl, CObupaBLLe NO4 CBOM 3HAMEHA 3HTY3MaCcTOB
no BCeEMY MUPY — Bpadel pasHbIX cneuunansHocTen, buonoros, prsmnkos,
WNHXXEHEPOB, NMEHUBLUNXCS YyAECHbIMU CBOMCTBAMM Na3epHOro nyya.

doTtorpadusi, K coxXaneHuo, He AaTMpoBaHa, a OTHOCUTENBHO NPUYK-
Hbl npuesga 3.Mectepa B CCCP 13BECTHO NULLb, YTO YYeHbI NobbiBan
B Knese n Mockse kak guest lecturer no nasepHon meguumHe [1]. Bepo-
ATHO, MpMMepHO Torga, korga H.d.lamaness 03HaKOMUICSA C NepPBbIMU
nyénvkaunsmu BeHrpa. B konnektuBHoM TpyAe [2] ccbinok Ha nybnuka-
umm 3.MecTtepa ewe HeT. Ho B ykasaTene [3], u3gaHHOM NoA pegakuunen
H.® MNamaneun, n B MoHorpadwumn [4], BbilueaLen roqom no3sxe, 3T NCToY-
HUKWM yXxe nepevmcnerbl — 15 ctatel, onybnmkoBaHHbIX ¢ 1966 no 1969 rr.

Ho HeT cnepoB 6onee cepbe3Hbix NOCNEACTBUIA BCTPEYM ABYX YHEHbIX,
3anevaTrneHHon Ha puc. 1 — nx COBMECTHbIX Nybrmkaumi, nHhopmaummn
O COBMECTHbIX UCCregoBaHusx, U T. n. MNoyemy?

Tak crnoXunock, YTO C NePBbLIX NET CYLLIECTBOBAHMS NasepHon mean-
LUWHbI ee afenTbl BO BCEX CTPaHax CoCpefoTO4MIMCh Ha UCMONb30BaHMN
nasepoB (Ha pyouHe, noaxe Ha rpaHate Nd:YAG, Ha CO2) gnsa nevyeHum
paka. Ytobbl yHMYTOXNTL 6€3 criega 3roKavyeCTBEHHYHO OMyXor&lb, He
)Kanenu MOLLHOCTU U3MYYeHUs — B XOZ4 LU UMMYIbCbl B COTHU U Aaxe
ThICAYUN [KOYNen, cCnocobHble pe3atb MmeTans. M HasbiBanock 910 Toraa
nasepHon Tepanuen...

Tak 6bino 1 y Hac. B anBape 1965 r. B KHMWN 3KO ctapTtoBan kom-
Nnrekc uccrenoBaHum, MMEBLUNIA FlTIaBHOW Lenblo co3gaHue B HCTuTyTe
KIMMHWYECKOro OTAEeNeHus ans 060CHOBaHWs, pa3paboTku U UcnbiTaHKs
METOAOB fleYeHNa OHKOBOSbHbIX MOLLHbIMUK nasepamu. B otgenax u
na6opatopusix KHUN 3KO mnsyyanu BnusiHne nasepHoOro nsnyyYeHus Ha
HOpMaribHbIE OpraHbl U TKaHW, Ha ONyXOrneBble KNETKN B KyrnbTypax, Ha
3KCnepyMeHTanbHble onyxonu, un T. 4. PykoBogutenem ambuumnosHoro
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Editorial

Puc. 2. H.®. Namases

«J1a3epPHO-OHKOMOrMYeCcKoro npoekta» obin anpektop NHctutyTa, aka-
aemuk AH YCCP P.E.Kaseukuin (1899-1978). C camoro Hadana ropsqmm
3HTY3MacTOM HOBOrO HanpasreHus nposisun cedsa H.d.Mamanes, nuwb
He4aBHO HayaBLUMI paboTaTb C OHKOMOramm.

B 1955 r. oH okoHuYMN Guonoruvecknii bakynsteT Knesckoro rocyaap-
CTBEHHOro yHuBepcuteTa nmenn T.INLLes4eHKo no kadenpe Mnkpobrnono-
MMM M @aHTMOUOTUKOB, 3aTEM YYUIICA 30ECh B aCNUPaHType, U3yyan CBOMCTB
HOBbIX NMPOTUBOrPMOKOBLIX BellecTB. [NepBas nybnukauma H.®.lamanen
Bblwna B 1956 r., a B 1964 . OH 3alwMTWN KaHAMAATCKYO AMccepTaumio.

Ho 3a rog no atoro Hukonam ®egoposuy nepeluen Ha paboty 8 KHAW
OKO, rae Bckope BO3rnaBui rpynny TKaHEBbIX KyNbTyp (MCMoMb3yeMbIX Kak
TEeCT-00beKThbl NpY NPOBEPKE CpeacTB aHTUONAacTOMHOM XUMUoTepanum)
N CTPYKTYPbI OMyXOSIEBON KINETKMU.

Tenepb OH aKTMBHO BKMOYMCHA B paboTy, ndyyas Bo3gencTeme Ha
paKOBbI€ KMNETKM HOBOIO MopakatoLLiero haktopa — fia3epHOro UsnyveHus.
MepBoe kpaTkoe coobLyeHne No pesynbraTtaM NCCNeaoBaHN AaTUPOBaHO
1966 r. [5]. pynna H.®.Mamaneun ctana nabopaTtopueni 6G1uonormieckoro
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Editorial

AeNCTBNSI Na3epoBs, NPy KOTOPOW NO3Xe OTKPbINOCh NasepHoe KIMHNYe-
ckoe otaenenve. Hukonan ®epoposud (puc. 2) 6bin KOMaHaMPOBaH B Beay-
Lwme nasepHo-meauumHekmne nabopatopun CLUA (1967-1968) n ®paHumm
(1969), 4ToBbI N3YUNTb, YEM M KaK TaM fieyat OHKOBOMbHbIX.

N H.®.lamanes gan tpebyembin pesynbsrar: B koHUe 1969 I. xupypru
knuHuyeckoro otgenenna KHAM OKO Ha 10 koek, oCHaLLEeHHOro coBeT-
ckmmmn nasepamm Ha Nd:YAG (c mowHocTeto numnynbca go 1000 Ox!),
Havanu nog ero pykoBOACTBOM fNeveHne BonbHbIX ¢ 40BPOKaYeCTBEHHBIMU
1 3N0Ka4YeCTBEHHBIMM OMYXONSIMU KOXW. 3a NepBbIi rof paboTbl OTAeneHms
©bino nporieyeHo 105 nauneHToB, U3 HUX C MenaHoMown — 15 Yenosek, ¢ pa-
KOM KOXW — 14, ¢ NUrMeHTHbIMWU HeBycamu — 25, nanunnomamu — 20, aH-
rmomamu u aHrnocpmbpomamm — 10, M T. a.

MaBHas uenb nasepHoro npoekta Bbina JOCTUrHYTa MEHee Yyem 3a
nateb net! Bknag H.®.lamanen B 06w ycnex konnektnsa KHAUN 3KO
ObIn o4eHb BecombiM. B3AToro Torga HanpasneHUs KMEBCKUIN yYeHbIN
npuaepxunsancsa AecAaTuneTusamu, ctaB obLenpusHaHHbIM U4eonorom
N TEOPETUKOM Na3epHON MeAMLIMHBI B OHKOMOTMU.

Professor Endre Mester, MD, DSc
(1903-1984)

Puc. 3. Pomo 3.Mecmepa u3z cmamsu [4]
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Editorial

OHape Mectep 6bin poBecHukom oTua Hukonasa ®egoposuya — OH
poawuncs elle npu ABCTpo-BeHrepckon umnepun. AHape yuuncs Ha Bpaya
B bynanewrTe, B BeHe, a agnnnom fokTopa MeauumnHel nonyyun B 1927 r.
B Queen Elisabeth University B . Ney (Pecs) [1, 6, 7]. lMocneamnnomHyo
NMOArOTOBKY MO XUPYPrUn U pagMoriorMm oH npoLuen B GyganewwTckom
Pazmany Peter University.

B 1930-€ rr. TanaHTNMBOMY MeauKy JOBEPUITM PYKOBOACTBO — CHava-
na Pediatric Surgery Department B St. Steven’s Hospital, 3atem Surgery
Department B E.Bajcsy-Zsilinszky Teaching Hospital. OH cneunanuau-
poBaricsi Ha XMPYPruyeckoM rneveHmmn 3aboneBaHUn renatobunMapHom
cucteMbl 1 BbinonHun 6onee 4000 XoNneUUCTIKTOMUIA, 3HAYUTENBHO
yMyYLMB UX pe3ynbTaThl 3a CHET MHTPaoNepaLMOHHON XonaHrnorpadum.
3a nccnegoBaHusa No XMpyprum xenyHoro nyseipsa 3.Mectep nonyumn
YYeHyH CcTeneHb AoKTopa hunocoun.

Bo Btopyto MupoByto BOViHY OH onepupoBarn naLunMeHToB B rocnuTansix
BypanewTa (B TOM uncne B nog3emHbix npu 6ombexkax n obctpenax),
N BO BPEMS OXECTOYEHHbIX U KPOBOMPONMUTHLIX OOEB 3a BEHIEPCKYIO
ctonuuy B Hosibpe 1944 r. — dpepane 1945 r. C npuxogom CoBeTckon
apMum Xmpypr octaricsi pabotaTb B byganewTte. B 1956 r. oH nogaepxan
aHTUKOMMYHUCTMYECKOE BOCCTaHMe, OgHaKo He Bblnl Haka3aH; HanpoTus,
B 1963 . 3.MecrTep (puc. 3) ctan npodeccopom 1 3aBeayowmm 2 Surgery
Department B ctonnuHom Semmelweis Medical University n 3aHuman atot
noct 10 net. A B 1971 r. BeHrepckasa akagemMusi Hayk ygoctouna ero cre-
nexun Doctor of Sciences yxe 3a nccnegoBaHus No nasepHon MeanumHe,
HayaTble UM B cepeauHe 1960-x rr.

3a 31K, a Takke nocnegytowme padotbl Nnpod. 3.MecTepa cerogHs
BCMOMUMHaOT B EBpone kak «MMoHepa HU3KOMHTEHCUMBHOW NnasepHon Tepa-
nMn» 1 gaxe Kak «otua dotobuomogynsummuy (photobiomodulation — Ho-
BbIl TEPMWH, 3aMEHUBLUNIA CITOBOCOYETAHME «HU3KOMHTEHCUBHAS Nasep-
Has Tepanusay). OTgaloT gormkHoe npodeccopy u y Hac [8]: MO MHEHUIo
KMeBNsH, nepsble pesynbrathl 3.MecTepa «cTanv TpamniavHOM Ans
nocneayoLmx o6LINPHBIX IKCNEepPUMEHTaNbHO-KIMHUYECKUX nccneno-
BaHMI NO UCNOMNb30BAHWNIO HU3KOUHTEHCUBHOIO JTa3epPHOro M3ry4YyeHus
B BOCCTaHOBUTENbHOM 1 peabunmTaumMoHHON MeauumHe ons yrnyyeHus
3aXMBMEHWs paH, CMHTe3a konnareHa, nponMdepaTtMBHON aKTMBHOCTU
KINeTOK, akTMBM3aLUN NTOKarbHOIO KPOBOTOKA, KOPPEKUUN (DYHKLMOHAsb-
HbIX HapyLUeHWI, NogaBneHns 6oneBbIX 1 NPOBOCNANUTENbHBIX PeakLuii
y MaUUEHTOB OHKOJTOMMYECKOro, Kap4uonormyeckoro, HEBPONOrM4eCcKoro,
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Editorial

9HOOKPMHONOIMYECKOro, raCTPO3IHTEPONOrMYECKOro 1 gepmaronoruye-
CKoro npocounsay.

Ntak, 3.MecTtep He nowlen no TOpPHOW OOpore, BMECTE C OFPOMHbIM
OOMNbLUMHCTBOM KOMIEr, yBEPOBaBLUUX B CUIMY BbICOKMX SHEPI NI NTa3epHOro
N3ny4YeHunsi, mopaxatoLero 3foka4ecTBeHHble HOBOOOpa3oBaHusl, a Bbl-
©pan ceov nyTb. lNuwyT, NpaBaa, YTo NoHavany 370 Obl BbIHYXAEHHbIN
war — nasep Ha pybvHe, 6bIBLLMI B pacnopsxeHun 3.MecTepa, okasarncs
HeJOCTaTOYHO MOLLHbLIM, YTOObLI NOBPEANTb NepeBnBaEeMbIM OMyXONsAMm
NoAonbITHLIX Mblwen. Ho HabnogaTenbHbIA XMpypr cyMen MOAMETUTD,
YTO KpacHOe 13ny4eHne, HecnocobHoe Aaxe crerka nogorpeTb Onyxorb,
CTMMYNMPYET psag MPOLECCOB B XXMBOM OpraHnsame — OT pocTa BOroc 0
3aXKMUBIEHWS PaH U 3B Pa3NMYHOro reHe3a. A B HEKOTOPbIX Crlyyasix — Ha-
NpOTUB, UHIMOUPYET.

W nonbiTancs BbISCHUTB, Kak 1 NOYeMy 3TO NPOMCXoauT. I3 nepeyHs
Ha3BaHui nybnukauun 3.MecTepa B nepBble rogbl paboTbl BUAHO, YTO
OH elle Torda MOAHSN psf BakHbIX BOMPOCOB, KacaroLMXcs «Cnabbix»
BO34ENCTBUMA HA OpraHn3M Npu HU3KOMHTEHCUBHOW Nla3epHON Tepanuu:

1966. The use of the laser beam in therapy.

1967. Effect of laser beams on hair growth of mice.

1968. Laser in clinical practice; Uber die Wirkung von Laser-Strahlen
auf die Bakterienphagozytose der Leukozyten; Laserstrahlenwirkung auf
das Wachstum des Ehrlichschen Aszitestumors; Studies on the inhibiting
and activating effects of laser beams; The simulating effect of low power
laser rays on biological systems (pestome: Laser beams of low energy
were tested on four biological systems and were found to promote the
cell functions. Higher radiant energy causes inhibition. Repeated small
doses of radiation have a cumulative effect. The knowledge of these facts
is essential if any therapeutic use is intended).

1969. Effect of low intensity laser radiation, repeatedly administered
over a long period, on the skin and inner organs of mice; Experimentation
on the interaction between infrared laser and wound healing.

1970. Effect of laser beam on the micromotility of the intestinal mucosa.

1971. Effect of laser rays on hemoglobin synthesis in vitro; Effect of
laser rays on wound healing (pe3stome: Low doses of laser were found to
stimulate the regeneration not only of mechanically induced wounds but
also of burns. The wound-healing stimulated by laser radiation involves an
increased rate of epithelial growth, which may eventually be the starting
point of neoplastic growth).
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Editorial

B at1 rogbl H.®.'amanes 6bin yBrnevyeH npobnemMamu «CUMNbHbIX»
nasepHbIX BO3OENCTBUIN Ha pak, U He YOMBUTENBHO, YTO OH U J.MecTtep
He Hawnw Toraa B Kneee obLumx Touek nHtepeca. Noaxe Hukonam de-
OOPOBUY 3aHAMNCSH-Takn «crnabbiMy» NasepHbIMU BO3OENCTBUAMM U KX
NpUYyOIMBBIMU MEXaHM3MaMK, Tak HEe MOXOXMMW Ha NPOCTble pacyeThbl
nopakeHMsa onyxosnu, CIOBHO 3aMMCTBOBaHHbIE Y apTUNIEPUCTOB U pa-
KETYMKoB. HO K 3TOMy BpEMEHW €ro BEHrepCKuin Konrera Ha OeBATOM
OecATKe NET XU3HU y>Ke MOKUHYI 1 NasepHyo MeauLnHy, U Hall TpeBo-
XKHBIN MUP.

Mo-ceoemy pewmn 3.MecTep 1 npobrneMy NpeemMcTBEHHOCTU Hava-
TOro UM Aena: OH BbIpacTui CbIHOBEW, K KOHLY 1970-X T. BKIHOYMBLUNX-
cs1 B nasepHyto meauumHy. Agam Mectep (Adam R. Mester) B 1974 r,,
a OHapto Mectep (Andrew F. Mester) — B 1977 1. okoH4Mnm Semmelweis
University of Medicine. Ctapwuin — kak paguonor, MnagLiumm - Kak oTopu-
HOMapWHIonor U XMpypr no ronoee u Lee; oba 6binn coaBTOopammn oTua
B NyOnukaumsix no fia3epHon Tepanum 1 ee MexaHuamam. Agam ocrarncs
B bynanewTe, pabortan 3geck B National Laser Therapy Laboratory. C
1991 r. oH Bo3rnmaenset National Low Level Laser Therapy Centre B by-
danewTe, a B 2008-2014 r. coctoan B gomkHoctn Head of Radiology of
National Institute of Rheumatology and Physiotherapy. Mnagwwii 6pat
nocne cmeptun otua amurpuposan B CLUA; xwuBeT n pabotaet B Kanu-
dopHUN.

KTo yHacnenyet B UOINOP ageno HeaasHo yuweawero ot Hac H.®.lMa-
Maneun? Bpemsi nokaxer...
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CBETOBOM BO3OEUCTBUM C MPUMEHEHUEM JIASEPA
Y BOJIbHbIX PAKOM NOMXENYAOYHOW XENE3bI

MaweHko H.B., bopucos B.A.

Llenmp UN3zbupamernbHol XpoHoghomomepanuu Peabunumayuu
u immyHokoppekuyuu, 2. Mockea, yn. lNonoe npoesd 0.4, 107014
E-mail 8916772815@mail.ru

BeeneHue. OCHOBHblE METOAbI COBPEMEHHOTO MPOTUBOOMYXONEBOIO
neyeHuns, Takme Kak onepaluMoHHOe fevyeHre, Xumuorepanus, nyyesas
Tepanusi, NPUBOAAT K YTHETEHMIO UMMYHHbIX (OYHKLIMI opraHuamMa. Tepanus
paka nompxenynoydHon xenesbl (PIMXK) B HacTosLee Bpema Manoaddek-
TMBHA U U3y4yeHne n3aMeHeHun nmmMmyHHoro ctatyca PIMXK npaktnyecku He
npoBOAUIIOCh.

Martepumanbl n meToabl. MeTog n3bupatensHom XpoHooToTepanmm
(MX®PT) nossonseT nyTeM BOCCTAHOBMEHUS UMMYHHOIO cTtaTyca 3Hauu-
TeNbHO CHU3UTb NOOOYHbIE 3hPEKTLI OT CTaHAAPTHOIO NPOTUBOOMYXOrie-
BOro neyeHus. MXPT Tepanus BktoHaeT B cebsi BHYyTPUKOXKHOE M BHYTPU-
BeHHOe BBeaeHne hoToceHcubunmaaTopa XnopuH e 1 naseporepanuio
C UCNOMb30BaHNEM U3MNYyYEHUS C ANNHOW BOMHbI 662 HM, MOLLHOCTbIO 2 BT.
MmmyHHas peakumsi npy OOT MHULMMPYETCs TMOEnbHo OMyXONneBbIX KNETOK
B pesynbraTe anonto3a unu Hekposa. [ipyras uMMyHOTepanus n BBeaeHne
rKC® He npoBOAMMOCH.

Pe3ynbratbl. B npeagcrtaeneHHoe nccnegoBaHme ObiNo BKITHOYEHO
15 6onbHbIX PIMXK: 14 - IV cT. u nporpeccupoBaHneM 3abonesaHusi, 1 6onb-
How |11 B cT. Y Bcex 6onbHbIX A0 Hadana u B npouecce NUXDT onpegenanu
COCTOSIHME UMMYHHOW cucTeMbl. Habnioganuce naMeHeHnst B UMMYHHOM
cTaTyce: CHUXEHUS YPOBHS NenkoumtoB oTMmeveHo y 33,3%, HopMmanusa-
umns y 40% OonbHLIX, CHUXKEHME YPOBHS NMMMAOLMTOB OTHOCUTENLHOIO
kon-Ba y 20%, Hopmanu3aums y 33,3%, nosbleHne NnMMAOLMTOB OTHOCK-
TenbHOro konuyecTea y 6,7%, HopManuaauus y Bcex 00nbHbIX. CHUXeHNe
ypoBHS numdoumToB abcontoTHoro konuyectea y 40%, HopManuaaums
y 50%, noBblILLeHNE abCONOTHOrO KonnyecTsa NIMMQOLUTOB HE OTMEYEHO.
YrHeteHue T-numcouunToB (CD3+) oTHocuTenbHoro konuyectaa y 13.3 %,
HopManu3aums Ha poHe UXDT y 50%, noebiweHne T-numdoumTtos (CD3+)
oTHOocuTenbHoro konunyectsa y 33.3%, Hopmanusaums y 20% 60nbHbIX.
CHuxenune T-numdouutos (CD3+) abcontoTHoro konuyectea y 13.3%,
Hopmanusaumus B npouecce MXDT y 50%, nosbiweHne T-numdpountos
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(CD3+) abcontoTHOro Konuyectsa oTMeveHo y 26,7%, HopManusauyus
y 25% 6onbHbIX. YrHeTtenne T-xennepos (CD3+CD4+) oTHocUTENbHOrO
konunuectBa y 26,7 %, Hopmanusauus Ha poHe UXDT y 25%, noBbilLeHne
T-xennepoB (CD3+CD4+) otHocuTtenbHoro konuyectsa y 13,3%, Hop-
manusaums y 50%, yrHeteHue T-xennepos (CD3+CD4+) abcontoTHoro
konnuectBa y 53,3%, Hopmanusauusa y 12,5%, nosbilweHne T-xennepos
(CD3+CD4+) abcomntoTHOro KonmyecTBa OTMEYEHO He bbino. YrHeTeHue
T-knnnepos (CD3+CD8+) oTHocutensHoro konudectea y 13,3%, Hopma-
nu3auus He oTMedeHa, nosbiweHne T-kunnepoe (CD3+CD8+) oTHoCK-
TenbHOro KonmnyecTsa y 26,7%, Hopmanusauusa He OTMeYeHa, yrHeTeHme
T-kmnnepos (CD3+CD8+) abcontoTHoro konuyecTtea y 53,3%, Hopma-
nunsaumnsa y 50%, nosbiweHne T-kunnepos (CD3+CD8+) abcontoTHOro
konmyecTtBa y 6,7%, Hopmanusaums B npouecce NUXPT y Bcex BONbHbIX.
Yruetenue B-numdouutos (CD19) oTHocuTenbHoro konuyectea 'y 53,3%,
Hopmanusauus y 62,5%, nosbllweHne B-numdountos (CD19) oTHocK-
TenbHOro konuyecTsa y 6,7%, HopmManu3aauums y Bcex 60MnbHbIX, yTHETEHNE
B-numdoumTos (CD19) abcontoTHoro konunyectea y 80%, Hopmanusaums
y 33.3%, nosbiweHne B-numdouutos (CD19) abcontoTHOro konnyectea
OTMeYEHO He 6bIno. YrHeTeHue ypoBHst NK-kneTok (CD56+) oTHocuTenb-
Horo konuyectsa y 20%, Hopmanusaumus y 66,7%, nosbilleHne NK-kneTtok
OoTHOocuTenbHOro konunyectsa y 13,3%, Hopmanusauus y Bcex 60MbHbIX.
YrHeteHne NK-kneTok abcontoTHoro konmyectsa y 66,7 %, Hopmanusauusi
y 20%, nosbiweHne NK-kneTtok abcomntoTHoro konuyecTsa y 6,7%, Hop-
Manusaums He otTmedeHa. CHKeHMe KoHUeHTpaumm IgA, Habnoganock y
13,3% 60nbHbIX, HOpManu3aumm He OTMEYEHO, NOBbILLEHWE KOHLEHTpaLuumn
IgA 'y 40%, Hopmanusauus y 28,6% GOMnbHbIX, CHXXEHNE KOHLEHTpauum
IgM, y 20%, Hopmanusauus IgM y 33,3%, noBblLLeHne KoHueHTpauum IgM
y 20%, HopManunsaumsi y Bcex 60mbHbIX; CHUXKEHNE KOHUEeHTpaummn IgG,
Habnoganock y 40%, Hopmanusauum y 33,3%, NOBbILLEHNE KOHLEHTPaLUK
IgG y 20%, Hopmanusauns Ha poHe UXDT y 66,7 % 60nbHbIX.
NameHneHus yposHs LIVK oueHeHo vy 13 6onbHbIx. LMK (y.e/mn) cymma -
noBblILLEeHNe oTMeyeHo Y 71,5%, Hopmanusauums B npouecce UXDT y 20%
6onbHbix. LUK (y.e/mn) 6onblumve - noBbiweHne otmedeHo y 71,5%, Hop-
manusauna y 20%, ncxogHoe cHmxeHune y 53,8%, Hopmanusaums y 42,9%
6onbHbIX. LIAK (y.e/Mn) cpeaHue - noBbiweHne y 76.9%, Hopmanusaums y
20%, CHV>KEHNS NCXOOHOTO NokasaTenst oTMeyveHo He 6bino. LINK (y.e/mn)
Marble - nosbleHne y 61.5%, Hopmanusaumns y 25%, CHWKEHUS MCXOAHOIO
nokasatens otMeyeHo He 6bino. LUK (%) 6onblive - noBbieHne oTme-
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YeHO He bbino, cHwkeHne y 92.3%, HopManu3saunm oTMeYeHo He 6bIno.
LMK (%) cpegHue - nosbiweHne y 23%, Hopmanusaums y 66.7%, CHKeHUs
ncxogHoro nokasatens y 38.5%, Hopmanusaums y 20% 6onbHbix. LIWK (%)
mMarnble - nosbiweHne y 92.3%, Hopmanuaaumsa y 16.7%, cHxkenune y 7,7%
C Hopmanusauuen y Bcex 60mbHbIX.

BbiBogbl. lcxoas n3 nonyyeHHbIx gaHHbIX, UXOT asnsetcs adhdek-
TUBHBIM METOAOM MMMYHOKOPPErMpYHOLLEN Tepanuu.

3ACTOCYBAHHS1 KBAHTOBOI TEPANIIY NIKYBAHHI
DIABETUYHMX AHTIOMNATIW TA NOJNIIHEAPOMATIW

CwupopeHko A.l., MaHgpuka J1.1O., Cipow H.O.

3AT «Mupzopodkypopmy, cpinis CKK «Mupaopod»,
8id0ineHHs ¢pinii CKK «Mupeaopod», caHamopit «bepesosuli 2atl»

MeTa poboTu: BUBYMTK BAMAMB Ail CBITNONiKYyBaHHA (XpomoTtepanil,
KBaHTOBOI Tepanil) Ha nepebir ycknagHeHb Lykposoro giabety (LIO).

CaitnornikyBaHHsS NPOBOAMIIOCS 3a AONOMOrOH anapaTiB KBAHTOBOI Te-
panii Kopobosa-KossskiHa «bapsa-®K/200» (goexumHa xBunb 660-630 HMm).
BunpomiHeHHs1 4aHOro cnekTpanbHOro Aiana3oHy npoHukae Ha 15-20 mm,
Mae npoTur3anarbHy, eceHcnOini3ytouy, 3HebontoBasbHy, CNa3MoniTUHY Ta
NpoTN HabpsKOBY Ait0, CTUMYIIOE pereHepaLito TKaHWH, OBMiHHI Ta IMyHHI
npouecu. Tpusanicte npoueaypu 15 xB., woaeHHo, 10-15 npouenyp.

O6’exT pocnimkeHHs: 120 xBopux Ha L y Biui 35-70 pokis, 4ornosikiB — 56
(46,6%), xiHok — 64 (53,4%); TpuBanicTb 3axBoptoBaHHs 5-15 pokis.

KniHiuHa xapaktepucTtuka gocnigxenux: y 20 (16,6%) xBopux — ner-
ka copma U, y 73 (60,8%) — cepenHbOi BaXKOCTi, y 27 (22,6%) Baxka
dopma LI; mikpoaHrionaTito AiarHOCTOBAHO Y BCiX XBOPUX, MakpoaH-
rionatito — y 85 (70,8%), noniHenponartito — y 91 (75,8%). Cy6’ekTuBHI
0O3HaKK 3axBOptoBaHHA: Binb y Horax — Bigmivanu 70 (58,3%) 4Yonosik,
napacteysii — 86 (71,6%), mepansikyBaTicTb — 102 (85%), cyqomMm NMMTKOBUX
M’'a3iB — 56 (46,6%).

[ns nigTBepoXeHHA giarHO3y Ta KOHTPOSO 3a pesynbratamu fiky-
BaHHS yCiM XBOPUM NpoBedeHO peoBasorpadito, kKaninsapockonito, TepMo-
rpacdito 4o Ta nicns nikyBaHHS.

B ymoBax caHaTtopito nikyBaHHA XBOpUX Byrno KOMMMEKCHUM: caHa-
TOPHUIA pexnM, gieToTepanisi, Kopekuis rmikemii, Npunom MMpropoachbKol
MiHepanbHOi BoAW, rigponaTuyHi npouenypu, TopdorpasenikyBaHHS,
CBITNONiKyBaHHs (3a BKa3aHOol BULLE CXEMOID).
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lMicna npoBeaeHoro fikyBaHHA CaMONOYyTTS XBOPUX NOKPALLMITOCS:
3MeHLIMnncs Cy6’ekTUBHI 03HaKK 3axBoptoBaHHsA Y 118 (98,3%) xBopwux;
MOKa3HMKM MIKPOLMPKYIALT NOKpaLmnunes 3a gaHumm peosasorpadii y 100
(83,3%) xBOPUX (3POCTaHHSA PEOSOTYHOMO IHAEKCY, 3MEHLUEHHST cnasmy
CYLMH YyCixX Kaniopis, MiABULLEHHS LIBUOKOCTI KPOBOHAMOBHEHHS CYaUH);
OaHi Tepmorpadii cBigyate Npo MigBULLIEHHS MiCLEBOI Temnepatypu Ta
3HUKHEHHS CUHOPOMY «TepmoamnyTauii» y 79 (65,8%) xsopux.

OTxe, KBAHTOBY Tepanito MOXXHa PEKOMEHAYBaTU K eDEKTUBHUI Me-
TOZA NiKyBaHHSA XPOHIYHUX ycKnaaHeHb LI, Takmx sik aHrionarii Ta noniHenpo-
narii, B yMoBax CaHaTOPHO-KYPOPTHOrO NiKyBaHHSA AaHOI KaTeropii XBOpux.

3ACTOCYBAHHA PIBHUX METOAUK
MATHITONA3EPOTEPANNIT Y BIAHOBNIOBAINIbHOMY
NIKYBAHHI XBOPUX, AKI MEPEHECIIN ILLEMIYHUW IHCYNbT

LLimakosa I.I., Tewyk B.B., AHikoHoBa |.B.
Odecbkuli HaujioHanbHUlU mMeduy4Hul yHisepcumem, Odeca, YkpaiHa

MoTpebye goonpaLtoBaHHA HOBI TeXHoONOrii peabinitauii xBopux,
AKi nepeHecnu iwemMiyHun iHcyneT (lI) Ha oCHOBI 3acTOCyBaHHA Meauka-
MEHTO3HOI Tepanii Ta (PisnyHUX akTopiB, AKi NpuaHayaTbecs 3a bara-
TOpPiIBHEBMMW METOAMKaMW Ha eTani paHHbol peabiniTauii. Hanbinbwy
yBary 3acrnyrosytTb MeToau MarHitonaseporeparnii (MJ1T) Ta pesoHaHCHOT
MarHito-kBaHToBoi Tepanii (PMKT).

MeToto poboTn Byno nigBuLEeHHA edDEKTUBHOCTI paHHBOI peabiniTauii
XBOPUX, AKi NepeHecnn ilueMiYH1UIN iHCYbT, LUNAXOM 3aCTOCYBaHHS B KOM-
NnekcHOMY NikyBaHHi pi3Hux BapiaHTie MJ1T 3 ypaxyBaHHAM 0COBNMBOCTEN
nepebiry 3axBOpOBaHHS.

[ns BupiweHHs nocTaBneHnx 3aBAaHb NPoBeaeHO KNiHIKo-iHCTPY-
MeHTanbHe Ta nabopatopHe obcTexeHHs 148 xBopux, AKi nepeHecnn
iLuemivyHUM iHcynbT, Bikom Big 30 go 60 pokis, cepen akux 6yno 98 (66,2 %)
yonogikiB i 50 (33,8%) xiHok. MepeBaxanu ocobu npawe3naTHoro Biky
(cepepHin Bik 52,05 £2,0 pik).

KniHiyHMIi piarHo3 BcTaHoBntoBanu BignoBigHo o MixHapogHoi
knacudikauii xsopob X nepernsgy. KniHiko-HeBponoriyHe OOCHioKEHHS
BKSlOMANo aHani3 ckapr, 4aHUX HEBPOSIOMYHOMO cTaTycy, a TakoX 3MiH
apTepianbHOro TUCKY i BUpa3HOCTI BeretTatMBHUX posnagis. [posoaunu
OocnigpkeHHs yearn 3a tabnumuamu Wynete; nam’aTi — 3a 4ONOMOrow
«lMopgivHoro Tecty» BopoakiHa-CmupHoBa. Npy BU3HAYEHHI PyXOBMKX
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nopyLleHb BpaxoByBanucs: obcsar akTMBHUX pyxiB, M'930Ba cuna, CTaH
M’A30BOr0 TOHYCY. 3 METOH0 KiJTbKICHOT OL|iHKW Pi3HMX NapaMeTpiB enemMeH-
TapHUX (PyHKLi BUKOpUCTOBYBarnacs yHidikoaHa wkana T. [. demuaex-
ka. XapakTep NopyLleHb KPOBOTOKY oujiHioBanu 3a gonomorot Y3CI.
PeectpyBanu EKI" B 12 3aranbHonNpuiHATMX BigBedeHHsx no Heby. Ons
BMBYEHHS CTaHy PyHKLiOHaNbHOT akTMBHOCTI FONOBHOMO MO3KY NPOBOANIN
enektpoeHuedanorpadito (EEN). BusHayanu ninigo- Ta koarynorpamy.

MeTtoauka 3actocysaHHAa PMKT.

3anponoHoBaHUI cnocib nikyBaHHS FOCTPUX MOPYLUEHb MO3KOBO-
ro kpooo®iry (I'MMK) 3a iwemiyHuM TUnom 3 BUKopucTaHHAM PMKT
B MO€OHAaHHI 3 BHYTPILUHbOBEHHUM KpaneribHUM BBEOEHHSAM €K30reHHOro
KpeaTuHiHdocdaTy-KP (HeoToH «Alfa Wassermanny). Crnoci® nikyBaHHs
MMK 3a iwemivyHMM TUNOM, Akun nepegdavae fito marHitHum nonem (MI1)
Ha [insHKY NpoekLii iuemMiyHoro ocepeaky i nasepHMM BUNPOMIHIOBaAHHAM
(J1B) Ha npoekuito ypaxeHol apTepii, k1 BiOPI3HAETbCA TUM, WO Aito
MarHiTHMM nonem i nasepHum BunpomMiHeHHAM (PMKT) 3acTocoByoTb
Bigpasy micns NoCTynfeHHs nauieHTa Ha cTauioHapHe NnikyBaHHS (3pasy
nicns BuHMKkHeHHs1 MIMK 3a ilwemiyHMM TMNOM) OQHOYAaCHO Ha AINAHKY Npo-
eKUiT iueMiYHOro ocepeaky i Ha NPOoeKLi0 ypaXKeHOoI apTepil 3 YaCTOTHO
mogynsuieto 0,1-10 'y nig koHTponem Y3l ekcTpakpaHianbHUX CyauH
LUMi, TPaHCKpaHianbHoi gonneporpadii, EET, GioxiMiYHMX NOKa3HUKIB KPOBI
3 NOEAHAHUM BHYTPILLUHBOBEHHUM KpanesibHUM BBELEHHSIM €K30rE€HHOro
KpeaTtuHiHdocdaty (HeoToH «Alfa Wassermanny») y po3BegeHHi 2 r Ha
100,0 Mn pizioNoriyHOro Po3ymHy.

[aHna meToamka Bigpi3HAETLCA TUM, WO ogHo4vacHo 3 gieto MM i JIB
Ta BHYTPILLUHBOBEHHUM KpanenbHUM BBEOEHHAM ek30reHHOro KO (HeoToH
«Alfa Wassermanny) y po3sefeHHi 2 r Ha 100,0 mn disionoriyHoro pos-
YMHY AOAATKOBO CTMMYMIOKTE cneumndiyHi 30HKM, SKi 3B’A3aHi perynsuieto
MO3KOBOTIO KpoBOOOIry. BoHa TakoX Bifpi3HAETLCA TUM, LLO MPW NiKyBaHHI
IMMK 3a iwemiyHum TMNoM y BacenHi COHHUX apTepin crnoYaTKky BUKOPU-
ctoBytoTb PMKT 3 iHgykuieto MI1 Big 10 go 30 m Tn, J1B y 4YepBoHOMY gia-
nasoHi NoTyxHicTio 5-30 MBT, iHdpavepBoHOMy — 5-40 MBT 3 amnniTyaHO0
Moaynsuieto i goaaTtkoBo 3gicHiolTe PMKT Ha Taki cneymdivHi 30HM: Ha
AINsIHKY oKa Kpi3b 3aKkpuTe MOBIKO Ha OOLi iLeMIYHOro ocepeanky 3 iHayKLie
MIT 10-30 mTn, noTyxHicTio JIB yepBoHoro gianasoHy 10-30 mBT Ta Ha
npoekuito C7-Th3 cermeHTiB CMMHHOIO MO3Ky 3 iHgyKuieto MM 10-20 mTn,
noTyxHicTto JIB iHgppauepBoHoro gianasoHy 10-40 mBT, yactototo 8-10 Iy,
npotdarom 10-15 xB.
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[daHun cnocib nikyBaHHS BiAPI3HAETLCA TUM, LLO Npu nikyBaHHi MTIMK
3a iweMiyHuM Tunom y Beptebpo-6asmnspHomy 6acewnHi (BEB) cnovatky
BukopuctoBytoTb PMKT 3 iHgykuieto MIT go 40 mTn Ta notyxHicTio JIB
B iHgbpavepBoOHOMY fAiana3oHi Ao 50 mTn, yacTtoTHO Moaynsuieto 9-11 Iy,
AKY 30INCHIOTb CyOOoKLMNiTaNbHO Ha NPOeKLilo BepTebpanbHuX apTepin
3 060x 6okiB, Yac BnnmBy — 5-7 xB, nicnsi uboro — MITT 3 iHgykuieto Ml go
30 mTn Ta 1B y yepBoHOMY Aiana3oHi 3 NOTYxHicTio 4o 50 mTn, YacTOTHOO
moaynsdieto 9-11 'y — Ha Taki cnieumdivHi 30HK, SIK NPoeKLis cToBBypa MO3-
Ky (30Ha BENMKOro NoTUIMYHOro OTBOPY) i ogHovacHo MM 3 iHgyKuieto o
40 mTn, JIB 3 notyxHicTtio o 70 mTn, YacToTHOK Moaynsuieto 7-9 'y — Ha
cneundiyvHy 30HY — npoekuito C8-Th3 cermeHTiB CNMMHHOIO MO3KY (30Ha
C7- Th1 xpebuiB), yac BNnmBy — 5-7 XB, 3 NOEAHAHUM BHYTPILUIHBOBEHHUM
KpanenbHUM BBeAEHHSIM ek30reHHOro Ko.

MpoTtarom nepwwmx Tpbox Ai6 PMKT npoBogaTe ABivi Ha goby, aani
OfVH pa3 Ha foby, B winomy PMKT 3gincHiooTb He GinbLue Hixk 30 xB. Npo-
Tarom 10 gi6, 3 noegHaHNM BHYTPILLHBOBEHHUM KpanenbHUM BBEAEHHAM
ek3oreHHoro Ko.

Ha nigcrasi npoBegeHux KNiHIiYHNX, HEMPOMYHKLIOHaNbHUX, Gioximiy-
HUX 0OCHIAXEHb, OLHKM SIKOCTi XXMTTS BCTAHOBNEHO OCOBNUBOCTI Ail pi3HNX
metoguk MIT Ha eTani paHHbOI peabiniTauii Ha NnaTto- Ta CaHOreHETUYHI
MEXaHi3MK Y XBOPUX, SKi MEPEHECN iLLeMIYHWUI IHCYNLT: MOKpaLLLaHHS CTaHy
uepebpanbHOi reMOAMHaMIKW; eNeKTporeHesy roffloBHOro Mo3Ky; fikBopoau-
HaMiku; ninigHoro obMiHy, peonoriYHnX BNacTMBOCTEN KPOBI, LLIO CNPUSIO,
perpecy HeBpPOMOriYHOT CUMNTOMATUKK, @ caMe — NOKPaLLEHHIO KOTHUTUB-
HUX, IHTENEKTYarnbHO-MHECTUYHMX OYHKLiN, 36iNbLIEHHIO0 0BCAry akTUBHUX
PYyXiB i M’A30BOI CUIWN, 3MEHLLEHHIO M'I30BOr0O TOHYCY, 3HVXKEHHIO AT.

BacTtocyBaHHA MJIT 3a MicLeBO METOAMKOK AOAATKOBO AO CTaH-
0AapTHOro MeauKaMeHTO3HOro fiKyBaHHS XBOPUX Ha iLLEMIYHUI IHCYNbT
NPU3BOAUTb A0 3MEHLLEHHS KMiHIYHMX NPOSIBIB 3aXBOPIOBAHHS, MOMIMLUEHHS
KOTHITUBHUX (DYHKLLiA, MO3KOBOIrO KPOBOOOIry no marictpanbHuUX cyguHax
rornoBu i IHTpakpaHianbHUX apTepisx, NOKPaLLeHHIO eneKkTporeHesy ro-
FNIOBHOTO MO3KY, NiKBOPOAMHAMIKW CNPUSIE MOSIMLLIEHHIO NiNigHOro 0BMiHy
i peonorivyHo-koarynsauyiiH1X BNacTUBOCTEN KPOBI.

[oBeneHo, Wo BuKkopucTaHHs komnnekcy PMKT 3a 6aratopiBHeEBO
METOAMKOK O00AaTKoBO A0 6a30BOi MeaAnKaMeHTO3HOI Tepanii XBopux
iLLEMIYHUM IHCYNbTOM [03BOMSE 3MEHLINTU CYO €KTUBHI i HEBPOMOTiYHI
NPOSABM 3aXBOPIOBAHHS, NOMINLUNTM KOTHITUBHI i IHTENEKTYanbHO-MHECTUYHI
dYHKLUIT, NOKpALLMTN BHYTPILLHBOCEPLEBY reMOOUHAMIKY, MO3KOBUW KpPO-
BOODIr N0 mMaricTpanbHMX CyguHax ronoBy i iHTpakpaHianbHUX apTepisx,
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LLIO XapaKkTepusyeTbes 36inblUeHHAM NiHINHOT LWBMAKOCTI KPOBOOBIrY, 3HU-
XeHHAM rinepnepdyasii, nepudepruyHOro CyaquHHOro onopy i ix acumeTpin,
A03BONSAE 3HAYHO NONINWNTY Bi0ENeKTPNYHY aKTUBHICTb FONTOBHOIO MO3KY,
nikBOpOAMHAMIKY, PpeornoriYHO-koarynsauiviHi BNacTUBOCTI KPOBI i NiNigHWN
06MiH. EcbekTumBHIiCTb 3acTocyBaHHs PMKT oTpumaHa y XBopux 3 iLuemiy-
HUM IHCYNbTOM Yepesd 3 TWXKHI | 3HavHO 3BinbLuyeTbes Yepes 3 micsui.
3actocyBaHHsi komnrekcy PMKT 3a GaraTtopiBHEBOIO METOAMKOK Ha
TNi MeaMKaMeHTO3HOI Tepanii 3Ha4yHo niasuLLye edpekTUBHICTbL peabiniTauii
XBOPUX 3 iLUEMIYHUM IHCYNBTOM, LLO MPOSBASETLCSA CYTTEBNM 3POCTaHHAM
GnarononyyHux gk 6esnocepeqHix (86,1%), Tak i BigganeHux (83,3%) Ha-
cnifgkis, SIKi NepeBULLLYIOTb pe3yrsTaTv CaMOCTIMHOMO 3aCTOCYBAaHHSA TifTbKM
MeauKkaMmeHTo3HoI Tepanii i MI1T 3a micLeBo METOAUKOLO.

Bneple poseneHo, 1o PMKT 3a 6aratopiBHEBOK METOAMKOK CNPUSIE
AOCATHEHHI0 Bigpasy nicrs NikyBaHHS JOCUTb BUCOKOIO PIBHS SKOCTi XUTTS
XBOPUX 3 iLLIEMIYHUM iHCYNETOM 3 NOAanbLUMM 36epeXeHHSIM NOro NPOTSAroM
316 micauis 3a napameTpamu npaue3gaTHOCTI, 3araribHOro CaMonoYyTTS,
iHTEeNeKTyanbHO-MHECTUYHMX (DYHKLiIA, CoLianbHOT akTUBHOCTI.

APPLICATION OF DIFFERENT METHODS
OF MAGNETOLAZEROTHERAPY IN RENOVATIVE TREATMENT
OF PATIENTS WHOSE ISSEMIC STROKE POSSESSED
Shmakova I.P., Teshchuk V'V, Anikonova I.V.
Odessa National Medical University, Odessa, Ukraine

In studies on 148 patients who suffered an ischemic stroke, at the
stage of early rehabilitation, the effectiveness of the use of various variants
of magnetolazotherapy in addition to drug therapy was studied. It has
been shown that the additional application to the basic medical therapy of
MMCT under the multi-level method increases the efficiency of treatment
of patients at the stage of early rehabilitation, which reduces the subjective
and neurological manifestations of the disease, improves the cognitive
and intellectual-mnemonic functions, the functional state of intracardiac
hemodynamics, cerebral blood flow through the main head vessels and
intracranial arteries, electrogenesis and cerebrospinal fluid dynamics,
rheological-coagulation properties of blood and li idnyy exchange.
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BAOCKOHAJEHHA NNIKYBAHHA 3AXBOPIOBAHDb
OMNMOPHO-PYXOBOI'O AIMNAPATY 3A AOMNMOMOIoro
®OTOHHUX TEXHONOIA B YMOBAX TEPUTOPIATIbHOIO
LLEHTPY COLUIANBHOIO OBCJ1YTOBYBAHHA

BakyTin M.M., Mapuyk T.A., ®ininoscbka [.1.

Fopodeubkuli palioHHULU mepumopiaribHUl UeHmp couiaribHo20 06CTy208y8aHHs

Hemae y CBiTi LOpOCNOI NMOOUHKU, KOTPa XXOAHOIO pasy Yy CBOEMY KUTTI
He BigyyBana 6onto y cyrnobax HWXHIX KiHUIBOK (roHapTpo3) abo y cnuHi
(oopcanris). Lie camuin po3noBctogxeHun Bug 6onto, Big AKOro cTpaxaae
AKICTb XWUTTS MIOOWHW, Bif SKOro CTpaXkaae ekoHoMika (TpMBanui TepMiH
HenpawuesaaTHOCTI y XBOPUX), i Bif IKOro CTpaXkaae coLiyMm B LirioMy (Bu-
COKMI CTYMiHb iHBanigisauii).

Ha aymky 6inbLuocTi daxiBuiB B OCHOBI MaToreHesy CToITb NOPYLLEHHS
MiKpoLMpKynsAUii KpoBi Ta nimdu, ke moxe Oyt 0OyMOBNEHO Pi3HNMU
dakTopamu (BiK NauieHTa, HagMipHe MexaHiYHe HaBaHTaXXeHHSs Ha cyrnoo,
Hacnigkv TpaBM Ta onepaLlii, 3anarnbHi NpoLuecy, LIyKpOBUiA fiabeT, ToLO).

Buxogsaum 3 natoreHesy 3axBoproBaHHs, HeobxiaHO ByayBaTh TaKTUKy
NiKyBaHHs, sika NOBMHHA OyTW cnpsiMoBaHa Ha BiHOBMEHHS MiKPOLIMPKY-
nAuiT KpoBi Ta nimdu B 30HI naTosnorii. Ha xanb megukaMmeHTo3Ha Tepanis
BMSIMBaE, B OCHOBHOMY, HA CUMNTOMATUKY 3aXBOPIOBAHHS — KyMilOBaHHSA
6onto 3a LONOMOTOH 3HEDOMHOKYNX (aHarnbriH, HYPOdEH) Ta HECTEPOILHNX
npoTmM3ananbHUX Npenaparis (giknodeHak, Migokanm

BukopuctoBytoum baratuin 4OCBI4 3aCTOCYBaHHS HU3bKOIHTEHCUBHOIO
€MeKTPOMarHiTHOro BUNPOMIHIOBaAHHA ONTUYHOIO Aiana3oHy crnekTpa angd
eEeKTUBHOTO NiKyBaHHSA 3axBOPIOBaHb ONMOPHO-PYXOBOro anapaTty B Krii-
HiKax CBITY, @ TaKOX BPaxOBYyHO4M HaLl NepLUnin NO3UTUBHUIA JOCBIL B L
cnpasi, 6yno NpPUMHATE PiLLEHHSA NPO BAOCKOHANEHHS MiKyBaHHS roHap-
TPO3y Ta Jopcarriil i3 3aCTOCYBaHHAM BiTYU3HAHUX (DOTOTEPANEBTUYHUX
anapariB cepii «bapBa» B ymoOBax LIeHTPY couianbHOro o6cnyroByBaHHsI
y M. fopogok XmenbHULBLKOI obnacTi.

HW3bKOIHTEHCNBHE eneKkTpoMarHiTHe BUNPOMIHIOBaHHSA BUAMMOIO Ta
iHppayepBOHOro Aiana3oHiB cnekTpa NigcuUioe MiKpOLIMPKYMALiH0 KpoBi Ta
nimdu, NigBULLYE enacTUYHICTb CTIHOK KPOBOHOCHUX CyAWH, HOpManiasye
peonorivHi MoKkasHWKK KpoBi. Lie cnpusie BigHOBNEHHIO KPOBONOCTa4YaHHA
B iLLEMI30BaHi 30HU, LLO YCYBA€E NPUYMHY 3aXBOPHOBaHHSI.

Ockinbku CBITNO BUOMMOrIO Ta iHpayYepBOHOro Aianal3oHiB crnekTpa
TaKoX Hopmanisye poboTy iMyHHOT, eHOOKPUHHOI Ta LieHTpansHOi HePBOBOI
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CUCTEM, NOro 3acTOCyBaHHs 3abe3nedye NoKpalLeHHs 3ararnbHOro CTaHy
nauieHTIB, O BKpan BaXXIMBO AN NiTHIX NOEN, siki MatoTb Liny HU3KY
po3nagiB B pobOTi pi3HNX CMCTEM OpraHiamMy. A came 3 TaKUM KOHTUHIEH-
TOM MaUiEHTIB CTUKAKOTLCA Nikapi TepuTopianibHOMO LEHTPY coLliafibHOMo
0o6CnyroByBaHHs.

Ha Haw nornsg, onTumManbHUM KOMMMEKTOM anapartis Ans NikyBaH-
HS 3aXBOPIOBAHb OPraHiB ONopu i Pyxy € HaACTYyMHWUIN: (POTOHHO-MarHiTHa
maTpuusa Kopobosa A. - Kopobosa B. «bapsa-®nekc/PM24», hoTOHHMN
anapaT Kopo6Goea A. - Kopo6oa B. «bapsa-CC», (hoTOHHa MaTpuus
Kopoboga A. - Kopobosa B. «bapsa-HKBK», potoHHa maTpuusi Kopobo-
Ba A.-KopoGoBa B. «bapsa-drekc/336».

®oToHHO-MarHiTHa maTtpuusa Kopobosa A.-Kopobosa B. «bap-
Ba-Priekc/OPM24» BrKoHaHa y BUrMSAi rTHy4YKOi nnacTrHmn posmipom 10x15 cm,
Ha SKii eKBIQUCTaHTHO YMOHTOBAHO 24 cBiTrnogiogn. Ha okpemin rHyykin
NAacTUHI aHanoriyHo CBIiTNoAiogaM YMOHTOBAHO 24 KinbueBUX MarHiTu.
[MnactrHa 3 MarHiTamMmy BCTaHOBMETLCA Ha NNACTUHY 3i CBITNoAiogamMu.

KoHcTpykTnBHO (hoTOHHMIA anapaT «bapea-COC» BMKOHaHUM y BU-
rnsagi ABox «M»-nodidHMX NOXXEMEHTIB, po3TalloBaHMX napanenbHo B Of-
HOMY KOpMyci, Lo 3abesnevyye MOXNUBICTb OAHOYACHOIO PIBHOMIPHOIO
OnpoMiHEeHHs 060X KiHLIBOK MauieHTa. KOHCTpyKLUia anapaTy 003BOMSE
BMKOPUCTOBYBATU NOro abo y BepTMKanbHOMY (MaLieHT CuanTb Ha CTinbLj),
abo y ropu3oHTanbHOMY CTaHi (NaUieHT NeXNTb Ha KyLleTu).

KoHCTpykTUBHO (poTOHHa MaTpuusa «bapsa-HKBK» BurotoBneHa
y BUrNsAi KOHBepTa i Ma€e rHyyKky OCHOBY, Ha siKih BMOHTOBaHI CBiTNnogioau.
3aBasikm Takin KOHCTPYKLiT MaTpuus edpekTMBHO obropTae Byab-Ski cyrnobu
HWXKHBOT Ta BEPXHBOI KiHLIBOK i (DiKCYyETbCSA Ha cyrnobi 3acTibkamu.

doToHHa maTtpuusi Kopobosa A.-Kopobosa B. «bapsa-®nekc/336»
BUIrOTOBMEHA Y BUMMSAAI «KUMMMa», Ha NMOBEPXHi SIKOr0 BMOHTOBaHI CBIT-
nogiogn. Martpuuysa mae po3mip 650x500 MM, WO A03BOMSE O4HOYACHO
OCBITIOBATN BCHO MOBEPXHIO IPYAHOI KNiTUHM LOPOCIOi NOAUHM abo 3i
CTOPOHU rpyaen, abo 3i CTOPOHM CMMHM.

B skocTi oxepen cBiTna B anapaTtax BUKOPUCTOBYIOTbLCH Ha4 ICKPaBi
CBITIIOAIOAM 3 LECTM CeKTPparnbHMX gianasoHiB (iHppadvepBoHui — 940 HwM,
4epBOHUN — 630 HM, KOBTUIN — 590 HM, 3eneHnin — 525 HM, CUHIN — 470 HM,
dionetoBun — 405 HM). MMOTYXKHICTb BUNPOMIHIOBaHHST KOXKHOIO CBiTrogioaa
cknagae 2-3 MBT B 3anexHOCTi Bif cnekTpanbHoro gianasoHy. LvpuHa
ChneKTpa Ha piBHi NMOMOBMHHOI IHTEHCUBHOCTI JopiBHIOE 25-30 HM. XKne-
NEHHSI CBITNOAIOAIB 34iMCHIOETHCA Bifg, BNOKY XMBMEHHA 3 Hanpyroto 15 B.
Pexxum poboTtun — 6e3nepepBHUNA.
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doToHHi anapatn Kopobosa A.-Kopobosa B. pospobneHi 8 HA na-
GopaTopii KBaHTOBOI Gionorii Ta KBAHTOBOI MeauunHM XapKiBCbKOro
HauioHanbHoro yHiBepcuteTy iMmeHi B.H.KapasiHa Ta BurotosneHi Hayko-
BO-BMPOOHMYED Meamko-6ionoriyHow Kopnopadieto «J1asep i 3gopos’a»
(m. XapkiB).

Pesynbrati nikyBaHHSA HaBeOeHi HUKYe.

Mpuknag 1.

MauieHTka HiHa T., 1959 poky HapOmKeHHS, TeXHiK-reodi3uk, iHBaniz
Il rpynu.

HiarHo3: JOA KoniHHMX Ta roMinikoBo-CTynHeBux cyrnobis, MOC I-1l cT.

Ckapru: 60ri B KONiHHWX Ta FOMINIKOBO-CTYMHEBWX Cyrnobax, Habpsiku
cyrno6is, 6ontovicTb Npu Nanbnadii, 3abpygHeHHst npy xoapbi. B aHamHese
BIOKPUTWUI Nepenom BENUKOI rOMINKOBOT KiCTKM MPaBoT KiHLIBKN.

JlikyBaHHS1 NMpOBEAEHO NMPOTArOM ABOX TUMXHIB (LLLOAEHHO) POTOH-
HO-MarHiTHoto MaTpuueto «bapsa-®Prekc/O®M24», boToTEpaneBTUYHUM
anapatom «bapBa-COC» Ta doTtoHHOW maTpuueto «bapsa-HKBK» 3a
MeToAMKaMu, HaBeAEHUMU B IHCTPYKLiSX 4O anaparTis.

PesynbraT nikyBaHHs: CTaH NauieHTKU 3HAYHO MOKPALLMBCS, 3MEH-
LWwmnacb GONKYICTb HMXKHIX KiHLIBOK, 3HUKIM HAOPSIKK KOMiHHMX cyrrnobis
cyrno6iB, 36iNbLUMBCA CNEKTP PYXiB HUXHIMM KiHLiBKAMMU.

Mpuknag 2.

MauieHTka JtoboB M., 1964 poKy HapOMKEHHS!, TEXHIYHWUIA NPaLiBHUK.

HiarHos: kunu gnckiB L1-L2, L4-L5, L5-S1, npotpysii L2-L3, L3-L4,
ocTeoxoHapo3 xpebTa. [LJOA cyrnobiB HKHIX KUHLIBOK.

Ckapru: 6oni B nonepekoBomMy Biaaini xpedTa, 60ni B HWXHIX KiHLiBKaXx,
OHIMIHHS! HVXKHIX KIHLIIBOK, HabpsIKu KOMiHHKUX cyrnobiB, 3aTpyaHeHa xoabba.

JlikyBaHHS NpOBOAMMOCH NPOTArOM ABOX TUXKHIB DOTOHHO-MarHiT-
Hoto MaTtpuueto «bapea-dnekc/®M24», hoToTEpaneBTUYHUM anapaToMm
«bapBa-CLlC», poToHHO MaTpuueto «bapea-HKBK» Ta dpoTOHHOK Ma-
Tpuueto «bapBa-Pnekc/336» 3a meTognkamum, HaBe4EHVMN B IHCTPYKLLiSIX
0o anaparis.

PesynbraTi nikyBaHHA: CTaH NauieHTa 3Ha4YHO MOKPALLUBCH, 3MEH-
wunmca 6oni B nonepekoBoMy BiaAini xpedTta, nokpawmnacst YyTnBICTb
HVKHIX KIHLIBOK, 3HUKITM HAOpPsIKM KOMiHHMX CyrnobiB.

Takum YMHOM, 3acToCyBaHHs boToTepaneBTUYHUX anapartiBs Kopobo-
Ba A. - Kopoboga B. cepii «bapsa» ans nikysaHHs roHapTpo3y Ta Jopcanrii
3a METOAMKOI XapKiBCbKMX JlikapiB B yMOBaxX TEPUTOPIanbHOMO LIEHTPY CO-
LiansHOro obcnyroByBaHHSA JO3BOMMITIO OTPUMaTH NO3UTUBHUI pesyrnbTar.
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BOOCKOHAINEHHA TEXHONOTrI CBITNONIKYBAHHA
NMOPYLWEHHA MO3KOBOIO KPOBOOBII'Y B YMOBAX
TEPUTOPIANNIBHOIO LEHTPY COUIANIBHOIO
OBCJ1YTOBYBAHHA

3akyTin M.M., Mapuyk T.A., ®ininosceka [.1.

Fopodeubkuli palioHHUL mepumopianbHUl UeHmp coyiaribHo20 06cry208y8aHHs

B poboTi HaBegeHi npuknagn BUKOPUCTaHHSA (DOTOHHUX TEXHOIOTIN
Ansi peabinitauii B ymoBax TepuTopianbHOro LeHTpy coLiansHoro oocny-
roBYBaHHS MOCTIHCYMBTHUX CTaHIB Y XBOPUX, SIKi NEpeHecrnv remopariyHmm
abo iLeMiYHUIA iHCYNbT.

BpaxoBytouun nonepeHin No3UTUBHUIA AOCBIO BUKOPUCTAHHS (HOTOH-
Hux maTpuupb Kopobosa-INocoxoea «bapea-LIHC» Ta Kopoboea A.-Kopobo-
Ba B. «bapsa-lapuHronor» gns peabinitavii NOCTIHCYNBTHNX XBOPUX, Oyno
3anponoHOBaHO AOMNOBHEHHS apceHarny anaparTiB Lie BOMa MaTpuLsiMU.
Llen kpok 0BymoBReHun TnMm, Lo 3 ogHoro 6oky, HeobxigHo Byrno 3abes-
neYnTyn 3aranbHUIA BNIIMB Ha BCi CUCTEMM OpraHiamy, a 3 iHLworo 6oky, nig-
BULLIMTW ONPOMIHEHHS B 30Hi NPOSABY HacMifKiB OCHOBHOIO 3aXBOPIOBAHHS.
Tomy apceHan anapartis 6yB 4ONOBHEHU POTOHHO-MArHITHOK MaTpULIEHD
Kopoboa A.-Kopoboea B. «bapsa-Pnekc/PM24» Ta hOTOHHOK MaTpuULED
Kopoboga A -Kopoboea B. «bapsa-HKBK». BkasaHi anapaTtun po3pobneHi
B HaykoBo-gocnigHin naboparopii kBaHTOBOI Gionorii Ta KBaHTOBOI Meau-
LMHU XapKiBCbKOro HaujioHarnbHoro yHisepcuteTy imeHi B.H.KapasiHa Ta
BUroTOBMEHI Kopriopadieto «Jlasep i 3gopos’a» (M. Xapkis).

B ocHoBY TepaneBTUYHOI fji BKa3aHux hoToTepaneBTUYHMX anaparis
noknajeHa 3gaTHIiCTb CBiTNa BUAMMOrO Ta iH(bpayepBOHOro Aiana3oHiB
crnekTpa nigcunioBaTy MiKpOLMPKYNALUiK0 KpoBi Ta niMdu, NigBuLLyBaTu
€rnacTUYHICTb CTIHOK KPOBOHOCHUX CYAWH, HOpManidyBaTu PeonoriyvHi
NMOKa3HMKN KPOBI, @ TaKOXX HOpManidyBaTu poboTy iMyHHOI, EHOOKPUHHOI,
LeHTpanbHoI Ta NnepudepunyHoi HEPBOBUX CUCTEM.

KoHcTpykTrBHO anapat «bapea-LIHC» siBnsie co6oto «Lonomy, BUro-
TOBMEHWI 3 ernacTUYHOro MaTepiarny, Ha BHYTPILLHIA NOBEPXHi SIKOrO YMOH-
TOBaHi Hagsckpasi cBiTroaioan. Taka KOHCTPYKList JO3BONSA€E PiIBHOMIPHO
ONpPOMiHIOBaTV BOMIOCUCTY YaCTUHY FONOBM NauieHTa npakTuyHo 6e3 BTpar
BUMNPOMIHIOBaHHS Ha BiAOWTTS Bif, NOBEPXHIi LLKIPW 3aBASIKM KOHTaKTHOMY
posTallyBaHH0 cBiTnogiodis. XuBneHHsa CBITNOAIOAIB 34INCHIOETLCA 3a
AOMOMOroK afganTepa MocTiHOro CTpyMy Hanpyroto 15 B.
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Anapat «bapsa-IlapuHronor» aBnsie coboro «komipeLb», BUrOTOBMe-
HWIA 3 eNnacTUYHOro MaTepiany, Ha MOBEPXHi AKOro yMOHTOBaHi Haf sickpasi
cBiTnogioaun.

doToHHa maTpuus «bapea-®nekc/PM24» BuKkoHaHa y BUrNSAAI THyu-
Kol nnactuHu posmipomM 10x15 cM, Ha SAKin eKBIANCTAHTHO YMOHTOBAHO
24 cBiTnogiogn. Ha okpemin rHyuykin nnacTuHi aHanoriyHo ceitnogiogam
YMOHTOBaHO 24 KinbueBux mMarHiTu. lNnactvHa 3 marHitamu BCTaHOBAHO-
€TbCS Ha NNacTUHy 3i cBiTnoaiogamu.

doTtoHHa maTpuusa «bapsa-HKBK» BvkoHaHa y BMmMsaA4i KanowoHy
i Mae OBi dikcyroumn 3acTibkn. B 3anexHocTi Big po3mipy Ha ii noBepxHi
ymoHTOBaHo Big 180 go 360 ceitnogioais.

B ycix anapatax BUKOPUCTOBYOTBLCS CBITNOAIOAN 3 MOTY>XKHICTHO BUMPO-
MiHtOBaHHSA 2-3 MBT, LUMPMHOK CMYTY Ha NOMOBUHHOMY PiBHi iIHTEHCUBHOCTI
25-30 HM. B po6oTi 3acTocoByBanvch NonixpoMHi Moamdikadii anaparis
3 BUMPOMIHIOBaHHAM CBITNOAIOAIB B LWeCTW Aiana3oHax (iHppadyepBOHO-
My — 940 HM, YepBOHOMY — 630 HM, >x0BTOMY — 590 HM, 3eneHoMy — 525 Hm,
CHbOMY — 470 HM, dhioneToBomy — 405 HM). BBaxaeTbCs, LLO NOMIXPOMHI
anapaTtn HambinbL edekTnBHI Ana peabiniTauil XBopux 3 NOPYLUEHHAM
KpOBOODiry.

Hwxye HaBoguMO pesynsTaTit NiKkyBaHHS ABOX NauieHTIB.

Mpuknagi.

MauieHT Bonogumup IM., 1954 poky HapoaXXeHHs1, NeHCIOHep.

BiH mae pgiarHo3: cTaH nicnsi NnepeHeceHoro reMoparidyHoro iHCyneTy
(nunenb 2018), niBoGiYHMIA reminapes

Ckapru: nopyLleHa YyTnuMBICTb B NiBill BEPXHIiM Ta HUXHIN KiHUiBKaX,
3HKEHUIN TOHYC M’A13iB MiBOIi BEPXHbOI Ta HMXKHBOI KiHLIBOK, NaLiEHT ne-
pecyBa€eTbCs 3a AOMOMOrol MUMULb.

[MpoBeaeHo NikyBaHHSA MPOTAroM ABOX TUPKHIB (LLIOAHSA) 3@ ZOMOMOrOH
neperniyeHnx BuLLle MaTpuLb 3a MeTognKamu, siKi HaBefeHi B iHCTPYKLIAX
00 anaparis.

Pesynbratu: cTaH nauieHTa 3a40BifbHUI, NOKpalLmMnacs YyTnmBiCTb
NiBOI HWXKHBOT Ta BEPXHbOI KiHLIBOK, MiABULLUMBCA TOHYC M'S3iB, NauieHT
nepecyBaeTbCA 3a AOMOMOIO Nanuui.

Mpuknag 2.

MauieHt Banepin C., 1973 poky HapogxeHHs, 6e3pobiTHun, iHBanig
| rpynu.

BiH mae giarHos: cTinki HacnigkM NepeHeceHoro ileMivYHOro iHCYnbTy
(2016), npaBun reminapes, agasis.
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Ckapru: BiACYTHICTb BiflbHUX PyXiB MPaBO BEPXHLOI Ta HUXHBLOK
KiHUiBKamMK, NopyLLeHa YyTrMBICTb B MpaBilt BEPXHIM Ta HUXHIN KiHLiBKaXx,
nepiognyHi ronosHi 6oni.

[MpoBeaeHo nikyBaHHA NPOTArOM ABOX TWXHIB (LLIOAHS) 32 AOMOMOrOH0
nepenivyeHnx BuLLE MaTpULb 3a METOAMKaMMU, SKi HaBedeHi B IHCTPYKLiSX
00 anapari..

Pesynbrat fnikyBaHHS: CTaH naujieHTa 3a40BinbHWI, NOKpaLLmMnacs JYyT-
NMBICTb HWDKHIX KIHLIBOK, 3MEHLUMIACS KiNbKICTb | TPMBAriCTb rorioBHMX 60niB.

Mpuknag 3.

MauieHTka Hatanis H., 1975 poky Hapog»XeHHs1, My3UYHNUIA KEPIBHUK,
inBanig Il rpynu 3/3.

BoHa mae piarHos: gecuupkynatopHa eHuedanonartia |l cT., nepe-
BaXHO y BepTebpo-6asensapHomy bacelHi.

Ckapru: ronosHi 60ni, MEPEXTiHHA B 04ax, 3anamMmoOpOYEHHS.

MpoBeneHo nikyBaHHA POTOHHUMU MaTpuuamn «bapea-dnekc/®M24»,
«bapsa-LUHC», «bapa-JlapuHronor» 3a metTogmMkamu, siki HaBeAeHi B iH-
CTPYKLisiX 0O anaparTis.

Pesynbrati: y nauieHTKM 3HUKIO MEPEXTIHHS B O4aXx, 3anaMOpPOYEHHS
Ta 3MEHLINNNCS roNoBHi 6oni.

BBaxaemo 3a gouinbHe BGinbl WKMPOKe BNPOBaAXEHHS B yMOBaX
TepUTOpIanbHOro LIEHTPY couiansHoro obcnyroByBaHHA dooToTepanii 3a
O0MoMOror (OOTOHHNX MaTpuLb cepil «bapBay xapkiBCbKOro BUPOOHMLTBA
ONs NikyBaHHS | IpodinakTUKM 3axXBOpPOBaHb, NOB’A3aHUX 3 MOPYLUEHHSIM
MO3KOBOr0 KpoBOOOGiry.

TRANSSCLERAL ND:YAG LASER
CYCLOPHOTOCOAGULATION AND CHANGES
OF BLOOD CIRCULATION IN THE EYE OF PATIENTS
WITH TERMINAL GLAUCOMA

Chechin P.P., Guzun O.V., Khramenko N.l.

Filatov Institute of Eye Diseases and Tissue Therapy
of National Academy of Medical Sciences of Ukraine, Odessa, Ukraine,
e-mail: olga.v.guzun@gmail.com

Background. Terminal glaucoma is a disease which is caused by a
range of different factors and which refers to a most severe ophthalmic
pathology. Treatment of terminal glaucoma is often insufficient to manage
pain and to decrease intraocular pressure.
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Our purpose was to study changes in ocular hemodynamics and
efficacy of transscleral Nd-YAG laser cyclophotocoagulation in patients
with terminal glaucoma.

Material and Methods. We followed-up 30 patients (32 eyes) with
terminal glaucoma; patients’ age averaged 62.5, with standard deviation
(SD) of 2.09; 19 males (63%) and 11 females (37%). Baseline best correct-
ed visual acuity averaged 0.011 (SD 0.018): 0.001-0.06 in 15 eyes (47%);
light perception (correct) in 5 eyes; no light perception (incorrect) in 2 eyes;
best corrected visual acuity = 0 in 12 eyes. Abaseline intraocular pressure
level averaged 38.2 (SD 5.05) mm Hg ranging from 29.0 to 47.0 mm Hg.

Atreatment course included three transscleral cyclophotocoagulation
sessions performed by Nd:YAG laser (radiation wavelength of 1.06 um,
impulse energy of 0.8 J) every other day. Transscleral cyclophotocoag-
ulation was performed concentrically in full circle (360°) in two rows, at
1.5-2.0 mm from the surgical limbus.

A schedule of antihypertensive instillations was not changed. Addi-
tionally, a course of anti-inflammatory therapy was prescribed and neuro-
protective therapy with residual visual functions (Nutrof®Total vitaminous
antioxidant complex, one capsule daily for a month).

Results and Discussion. Transscleral laser cyclophotocoagulation
of the ciliary body resulted in pain management in all patients (100%)
with terminal glaucoma. The intraocular pressure level was signifiantly
decreased compared to baseline: by 32%, immediately after transscleral
cyclophotocoagulation of the ciliary body, and by 23% at 3 months after
the laser treatment, to 26 (SD 2.85) mm Hg and to 29.4 (SD 5.44) mm Hg,
respectively.

Respiratory quotient blood circulation decreased after a treatment
course at average by 34%, or to 2.3 (SD 1.46%o.), P=0.00002. Vascular
tone improved after transscleral cyclophotocoagulation in 11%, or to 25.0
(SD 1.29%o).

The correlation analysis revealed a direct relationship between the
number of applications performed and a decrease of intraocular pressure
(r=0.45), (P<0.05), as well as postoperative blood circulation (r=0.36),
(P<0.05). There was also noted a significant correlation relationship
(r=0.42), (P<0.05) between a decrease of an intraocular pressure level
and a decrease of volume blood circulation of the eye after transscleral
laser cyclophotocoagulation of the ciliary body. Age and gender had no
significant correlation relationship with intraocular pressure changes. Laser
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cyclophotocoagulation did not achieve a desired effect in 8 patients (25%),
which required to repeat course after three months.

Visual function remained the same after a treatment by transscleral
laser cyclophotocoagulation and after neuroprotective course of vitaminous
antioxidant complex Nutrof®Total, which is very important for patients with
residual visual functions.

Conclusions. Transscleral Nd:YAG laser cyclophotocoagulation of
the ciliary body is a successful organ-sparing treatment for patients with
terminal glaucoma and has an apparent analgesic endpoint.

EFFICIENCY OF COMPLEX TREATMENT OF MACULAR
DEGENERATION

Konovalova N.V., Khramenko N.Il., Guzun O.V.

Filatov Institute of Eye Diseases and Tissue Therapy, Odessa, Ukraine,
e-mail: olga.v.guzun@gmail.com

Degeneration of the macula and posterior pole of the eye is wide-
spread among the population of developed countries and is found not
only among the elderly, but also among people of young working age.
With age, the activity of the antioxidant defense system decreases, the
metabolism deteriorates, which leads to a condition in which the amount
of free radicals considerably exceeds the level of the protective systems
and the tissues become vulnerable to destruction.

Resvega capsules (Thea Pharma GmbH, Berlin) is a scientifically
based formula combining four categories of components: antioxidants,
omega-3 fatty acids, resveratrol and macular pigments (lutein and zeaxan-
thin), whose role in eye protection has been proven. These carotenoids,
antioxidant vitamins C and E, as well as omega-3 fatty acids, resveratrol
and zinc and selenium minerals (as components of important antioxidant
enzymes), are key elements in the functioning of the eye protection sys-
tem against oxidative damage. The reason for the effectiveness of laser
diode stimulation is the improvement of microcirculation in the structures
of the eye. Due to the influence of low-energy laser radiation, the vessels
expand, the lymphatic drainage and metabolism in the retina cells improve.

The purpose of our work is to study the state of visual functions of
patients with macular degeneration and the posterior pole under the influ-
ence of Resvega capsules treatment and laser diode stimulation.
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Material and methods. We observed 94 patients with degeneration
of the macula and posterior pole (age-related macular degeneration dry
form). The control group consisted of 15 representative patients (9 men
and 6 women). The age of the control group was 51+2.4 years. In the main
group 50 patients was men and 44 — women; the age in this group was
50+3.6 years. All 94 patients of the main group received Resvega - 2 cap-
sule once a day for 1 month, and a course of laser diode stimulation of
retina. The stimulation course include 10 every-day procedures with
laser radiation wavelength of 650 nm; power density of 0.4 mW/cm?; and
treatment exposition of 300 s. Patients of the control group received only
Resvega capsules for 1 month.

Results. In 67 patients (71.2%) of main group there was a significant
increase in visual acuity of 0.35+0.05 (P<0.02). An increase in visual acuity
of 0.17+0.02 was recorded in 12 patients (12.7%), stabilization of visual
functions without deterioration of visual functions was observed in 15 pa-
tients (15.9%) (P<0.02). In a control group, an increase in visual acuity of
0.2+0.08 was observed in 9 patients (60.0%) and visualization stabilized
in 6 patients (40.0%).

According to the data of rheoophthalmography in the 1st group, the
rheografic coefficient value was 3.8+0.4 (%o), and after the course of treat-
ment it tended to increase. Significantly changed the index of the tone of
large vessels a 1/T, which before treatment showed an increase in tonic
properties and was equal to 28.2+0.2%. After the course of treatment, it
decreased by 17.8% (P=0.005) and became equal to 23+1.8%.

Thus, the use of Resvega capsules and laser diode stimulation for
1 month in patients with degeneration of the macula and posterior pole
(age-related macular degeneration dry form) promotes an increase in visual
acuity in 83.9% and stabilization of visual functions in 16% of patients. Res-
vega capsules and laser diode stimulation are well tolerated by patients.

Conclusions. The above-described complex treatment can be recom-
mended for the prevention of the onset and development of a dystrophic
disease of the macula.
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FEATURES OF TREATMENT OF UVEITIS COMPLICATED
BY SECONDARY GLAUCOMA

Konovalova N.V., Chechin P.P., Khramenko N.I., Guzun O.V.

Filatov Institute of Eye Diseases and Tissue Therapy, Odessa, Ukraine
e-mail: olga.v.guzun@gmail.com

The cause of increased intraocular pressure in uveitis is a violation
of outflow of intraocular fluid through the trabecular network, which is the
result of a violation of secretion and changes in its composition, as well
as due to infiltration of the eye tissues, the development of irreversible
changes in the structures of the anterior chamber of the eye, such as the
anterior and posterior synechiae. Exudation in the anterior chamber of
the eye helps to close the angle of the anterior chamber, and with such
changes, glaucoma, resistant to all types of drug therapy, may develop.
Treatment of uveitis with glucocorticoids in turn can lead to increase of
intraocular pressure.

Purpose of the work: to study the features of treatment of uveitis
associated with glaucoma.

Materials and methods. We observed 28 patients (age of 35+2.5
years) with iridocyclitis of different etiology, among them 19 patients (19
eyes) had increased intraocular pressure. A complex examination was
carried out, including tonometry, examination of anterior segment of the
fundus, gonioscopy, examination of the optic nerve disk and layer of nerve
fibers, perimetry.

All patients underwent complex treatment with the inclusion of steroid
and non-steroidal anti-inflammatory drugs, fibrinolytic agents, mydriatics.
Prostaglandin analogues have not been used in the treatment of such
patients, since they can even reduce intraocular pressure by enhancing
the uveoscleral outflow, but on the other hand, they can increase the
intake of proteins, cytokines and inflammatory cells into the intraocular
fluid, indirectly affecting the increase in intraocular pressure by means
of effects on the barrier blood - watery moisture. The drug of choice for
reducing intraocular pressure in patients with secondary glaucoma due to
uveitis is adrenergic receptor antagonists, since these drugs reduce the
secretion of the intraocular fluid without altering the pupil width, namely,
the dorsolamide (20 mg/ml) inhibitor of carbonate hydrazine and the thy-
molol B-adrenoreceptor blocker (5 mg/ml, Dorsoptik Comby eye drops,
Polpharma, Poland).
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Laser iridotomy was used by means of Abraham lens and Nd:YAG
laser, generated the pulses of radiation with wavelength of 1064 nm and
pulse energy of 0.8-2.5 mJ, depending on the optical media of the eye in
the avascular zone; 1-3 applications were performed.

Results. In 14 (73,6%) of the examined patients, intraocular pressure
decreased after the treatment from 32.4+0.7 to 21.04+0.3 mm Hg, which
may occur as a result of improved outflow of intraocular fluid through the
trabecular network or reduce its secretion due to the resolution of the
inflammatory process. In 5 (26.4%) of the patients due to the formation
of circular posterior synechia and pupillary membrane, the pupillary block
developed. At the same time, the current of the intraocular fluid from the
back chamber to the anterior chamber is completely stopped.

Excess intraocular fluid in the posterior chamber led to bombardment
of the iris. These patients underwent laser iridotomy against the backdrop
of anti-inflammatory therapy with intraocular pressure of 24.0+0.6 mm Hg.
Under the influence of Dorsoptik comby instillations, intraocular pressure
in these patients normalized and amounted to 18.0+0.8 mm Hg.

Conclusion. According to the perimetry data, all patients had stabili-
zation of the secondary glaucoma development process.

TWO-WAVE PHOTODYNAMIC THERAPY
WITH MODERN PHOTOSENSITIZERS
IN TREATING NON-TUMOR LESIONS IN ENT ORGANS

'Likhacheva E.V., 'Bazhenova G.E., 2Ponomarev G.V.,
3Mironova P.D., “Muravyev M.V.

'Skobelkin State Scientific Center of Laser Medicine, Moscow, Russia;
2V.N.Orekhovich Research Institute of Biomedical Chemistry, Moscow, Russia;
3Clinic «Family», Ltd, Moscow, Russia;
4L aser-Med Center, Ltd, Moscow, Russia,
e-mail: tranzittm@yandex.ru

Objective. Currently, photodynamic therapy is especially actual in
otorhinolaryngology for the treatment of non-tumor lesions.

Purpose: to optimize outpatient (ambulatory) treatment of acute,
long-lasting and chronic ENT (Ear, Nose, and Throat) diseases; to develop
techniques of photodynamic therapy of these diseases.

Materials and methods. Since 2014, 82 patients aged 14-78 with
ENT pathology of non-tumor origin have received two-wave photodynamic
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therapy with different photosensitizers and have been followed-up. Indi-
cations for the applied treatment were: acute, long-lasting and chronic
non-tumor diseases of ENT organs.

For this treatment, specialists used techniques developed at the
Skobelkin State Scientific Center of Laser Medicine. Photosensitizers of
chlorine and porphyrin seria were applied topically both separately and
in the same mixture. Light-emitting diode matrix therapeutic device «Har-
monia-Spectr» (Moscow) with radiation wavelengths of 405 (violet) and
662 nm (red) was used in the study.

The combined technique of photodynamic therapy was developed:
photosensitizer application and then - two-wave irradiation (405 and
662 nm) of the disease focus in the same procedure.

Results. 45 patients had remission after the photodynamic therapy;
37 - significant improvement of their local and general conditions; 18 pa-
tients had unstable improvement requiring further treatment. No exacer-
bation was seen. In the control groups, where the photodynamic therapy
was not used the picture was somewhat worse: patients required longer
conventional therapy and additional treatment.

Conclusion. The obtained results have shown that photodynamic
therapy is a sparing, organ-preserving, minimally invasive and effective
method of treatment of non-tumor ENT diseases, which is well tolerated
in outpatient settings.

COMBINED TREATMENT OF ACNE WITH ND:YAG LASER
RADIATION

Rad’ko A.S., Melekhovets O.K., MelekhovetsYu.V., Kharchenko T.A.

Sumy State University, Sumy, Ukraine
e-mail: melekhovets.oksana@gmail.com

Acne disease is a multifactorial disease that has a chronic recurrent
course. According to the literature data of recent years, the frequency of
disease occurrence in the pubertal period varies from 80 to 95%. The
disease manifests itself as inflammatory (papules, pustules, nodes) and
non-inflammatory (comedones) elements predominantly on the face, chest
and back. Localization of rashes affects the psychoemotional state, as well
as the possibility of social adaptation of patients.

Purpose of study is the optimization of acne treatment with Nd: YAG
laser radiation.
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Materials and methods. The study included 60 patients with estab-
lished diagnosis of moderate-grade acne by Plewig classification. Patients
were divided into 2 groups comparable by sex, age (m=21.5, 1q=18,
2q = 26) and the severity of the disease.

Patients of the group 1 (n=30) were treated with tetracyclin antibiotics
(doxycycline at a dose of 100 mg/day) and topical agents (Fluorocytosine
adapalene 0.1% + benzoyl peroxide 2.5%). Patients of the group 2 (n=30)
were underwent acne treatment according to the standard scheme plus
topical implement of photobiostimulation by Nd:YAG Fotonalaser device
radiation with a wavelength of 1064 nm. Treatment regimen characteristic
were: the spot size varied from 4 to 9 mm depend on inflammatory ele-
ments, the density of energy absorbed by one zone was 35 J/cm?, pulse
duration - 0.6 ms. The interval between the procedures was 3 days. The
course consisted of 10 procedures.

Evaluation of the results was carried out 2 and 4 weeks after the
start of treatment and included an objective assessment of the number
of acne elements (1 to 10 elements — 1 point, 11 to 20 — 2 points, 21 to
30 — 3 points, more than 31 elements — 4 points); hyperemia (no — 0, hyper-
emia — 1 ); presence of infiltrative elements (absen — 0, available — 1); color
of elements (pink — 1, cyanotic — 2); minimum score of 2, maximum — 8.

For the quality of life assessment the DQLI (Dermatological index of
the Quiality of Life of Patients) questionnaire was used. The minimum score
of 0 indicates the highest quality of life, the maximum number of points
30 indicates the worst quality of life.

Results. Before treatment in group 1, when assessing the clinical
status, the indicator was 6.36, in the group 2 — 6.4. In evaluation of the
quality of life, the following data were obtained: in group 1 — 16.5 points;
in group 2 —17.1.

In 14" day after the beginning of therapy, the evaluation of the clinical
status in group 1 was assessed as 5.73 points, in group 2 — as 3.6. The
DQLI index in group 1 was 13.3; in the group 2 — 9.8.

After 28 days in group 1 the clinical status was estimated as 4.8 points,
in group 2 — as 2.7. The index on the DQLI scale in group 1 was 11.1; in
the group 2 — 7.2 points.

Discussion. The protocols for the treatment of moderate-degree acne
include the use of topical and systemic antibiotics, derivatives of retinol
(isotretinoin), benzoyl peroxide and acid-containing compounds. Laser
therapy is currently considered an auxiliary physiotherapeutic method of
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treating acne. The use of neodymium laser radiation contributes to the rapid
reduction of the inflammatory process in acne. The penetration depth of
this infrared radiation contributes to the achievement of therapeutic effect:
thinning of sebum, bactericidal effect, facilitating the evacuation of the
contents of papules and pustules. And also photostimulation leads to the
activation of the process of neoangiogenesis, which allows to improve the
regeneration of the dermis and reducing the probability of the formation
of postakne elements.

Conclusion. The results showed a significant reduction in the clinical
manifestations of acne (by 43% in group 2, compared with 10% in the
group 1 on day 14 of treatment; 57% in 2 group, and 24% in the 1 group
at 28 days after initiation of therapy) with a neodymium laser, in contrast
to the use of Fluorocytosine for topical treatment of acne, because when
using them, it is necessary to take into account the poor permeability of the
epidermis, as well as the achievement of a dosing regimen. The quality of
life of patients of group 2 on the 14th day according to the DQLI question-
naire improved by 42.7%, in patients of group 1 — by 19.4%. On 28" day
quality of life in group 1 increased by 33%, in the second group — by 58%.

PHOTODYNAMIC THERAPY IN THE VENOUS ULCERS
TREATMENT

Kharchenko T.O., Melekhovets O.K., Melekhovets Y.V., Rad’ko A.C.

Sumy Laser Clinic, Sumy, Ukraine,
e-mail: melekhovets.oksana@gmail.com

Objectives. Trophic ulcers of the lower extremities in the patients with
chronic venous insufficiency are the severe complication, leading to physical
disability and society disadaptation. Despite the many years of experience
in treating this pathology, its relevance gets on increasing importance.

The purpose of our study was to evaluate the rate of venous trophic
ulcers healing with the complex using of medication and photodynamic
therapy.

Materials and methods. The study included 24 patients diagnosed
with chronic varicose veins of the lower extremities. The inclusion criterion
was the presence of the C6 clinical stage by the CEAP classification.

Depending on the treatment regimen, the patients were divided into
two groups (n=12 each), comparable by age and sex. The average C6
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stage duration at baseline was 15+£0.6 months (from 6 months to 2 years),
the average ulcer area was 4+0.8 cm? (from 3 to 5 cm?).

Complex treating in both groups included: antibiotic therapy,
venotonics, anti-aggregate therapy, compression knitting wear, wounds
debridement. In the 2™ group, complex therapy was supplemented with
methods of hemodynamic correction (intravenous laser therapy) and local
photodynamic therapy of the ulcerative defect.

Photodynamic therapy was carried out using the laser device
«Lika-surgeon M» (Photonika Plus, Ukraine, Cherkassy) with a radiation
wavelength of 660 nm in continuous mode. A power of 0.6-1 W and energy
dose density of 20-30 J/cm? were used. The average total energy dose
absorbed per procedure was 250-350 J. Procedures were performed every
other day (5 procedures) during the first 10 days, after surgery; 1 time per
week. As a photosensitizer, an aqueous solution of 1% methylene blue
was used.

The results evaluation was carried out on the 10" day of treatment
and after 6 weeks, based on the bacteriological analysis data and on the
photo-documentation materials.

Results. Summarizing the results of treatment for 10 days, we ob-
tained the following data: reduction of inflammation degree and cleaning
of the wound defect in the 1stgroup was achieved in 66.7% (8) patients,
in the 2" group —in 91.7% (11) patients. Antibiotic therapy was extended
up to 16 days, as needed.

Complete cleaning of the wound defect in patients in the 1st group was
achieved by the 16" day, in patients of the 2" group — by the 12" days.

The term of the ulcerative defect healing in patients of the 1st group
varied from 46 to 56 days (on average 51 days), in patients of the
2" group — from 24 to 33 days (28 days on average).

The obtained results indicate that photodynamic therapy reduces
the antibiotics application time by 25%, and the term of ulcer defect heal-
ing — by 45.1%, compared with the control group.

Conclusions. The using of photodynamic therapy in the complex
treatment of venous trophic ulcers can reduce the duration of antibiotic
therapy, thereby reducing the potential side effects of antibiotics and the
probability of manifestation of adverse system reactions, as well as im-
proves current process of the venous ulcer healing, which accelerates the
repairing of the impaired function of the lower extremity and the recovering
of social activity.
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INFLUENCE OF INTRAVENOUS LASER THERAPY ON
ARTERIAL STIFFNESS IN HYPERTENSION PATIENTS

Kovalenko Y.L., Melekhovets O.K., MelekhovetsYu.V.

Sumy State University, Sumy, Ukraine,
e-mail: melekhovets.oksana@gmail.com

Objectives. About 25% of the adult population suffers from hyperten-
sion. Arterial stiffness is a recognized risk factor of arterial hypertension.
Low level laser therapy may be an alternative or complement to the stan-
dard methods of reducing arterial stiffness.

Methods. Of the total 60 persons treated with intravenous laser
therapy 30 had normal blood pressure level (1t group) and 30 were hy-
pertensive (2" group).

Low level laser therapy course was carried out by using of sterile
optical fiber with 500 um which was inserted into the cubital vein of the
patient and joined with radiant head of the apparatus «Mustang-2000»
with radiation wavelength of 635 nm. Power at the end of the light guide
was 1,5 mW, irradiation power density in continuous mode was 0,2 W/cm?,
energy dose density — 0,2 J/cm?. Total irradiation dose density during
900 sec exposures and the 10-procedure course was equal to 180 J/cm?.

The aortic pulse wave velocity wave propagation by the aorta was
determined by the ultrasound system SonoScape S6Pro. The sector 2P1
was synchronized with the electrocardiography channel. The reference
values of the aortic pulse wave velocity were 5,5-8 m/sec.

Daily blood pressure monitoring was performed before and 10 days
after treatment. For daily monitoring of blood pressure was used device
HEACO model ABPM 50. Reference indices of day systolic blood pressure
were <140 mm Hg, and day diastolic blood pressure <90 mm Hg.

Results. At the beginning of the study the aortic pulse wave velocity
was in the 1stgroup - 6,8+0.5 m/sec, in the 2™ group — 11,6+0,4 m/sec
(P<0,05).

Analysis of baseline levels of daily average blood pressure shows
significant differences between groups: for the 1%t group — day systolic
blood pressure 127+4 mm Hg, day diastolic blood pressure 765 mm Hg,
for the 2" group — day systolic blood pressure 150+5 mm Hg (P<0,001),
day diastolic blood pressure 964 mm Hg (P<0,05), respectively.

Results of low level laser therapy treatment in the 1st group were
the reduction of the aortic pulse wave velocity by 2,9% (P<0,05): from
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6.84+0,5 m/sec to 6.6+0.4 m/sec. In the 2" group — the reduction of the
aortic pulse wave velocity by 11,2% (P<0,05): from 11,6+0,4 m/sec to
10,31£0,3 m/sec. Low level laser therapy reduces aortic pulse wave ve-
locity by 8,3% more effective in patients with arterial hypertension than in
non-hypertensive patients.

Conclusions. Low level laser therapy is the effective method to in-
fluence on arterial stiffness in patients with hypertension and in healthy
persons.

THE TREATMENT OF DYSLIPIDEMIA IN PATIENTS WITH
SUBCLINICAL HYPOTHYROIDISM AND MANIFESTED
HYPOTHYROIDISM COMBINED WITH NONALCOHOLIC
FATTY LIVER DISEASE

Zhaldak D.O., Melekhovets O.K.

Sumy State University,
Ministry of Education and Science of Ukraine, Sumy, Ukraine
e-mail: melekhovets.oksana@gmail.com

Objectives. One of the important therapeutic effects of intravenous
laser therapy (ILT) is the improvement of rheological blood properties and
the normalization of lipid metabolism, which makes it possible to use ILT
in the complex therapy of dyslipidemia in many pathological conditions.

Purpose of study is to explore the influence of ILT on dyslipidemia
in patients with subclinical hypothyroidism and manifested hypothyroidism
combined with nonalcoholic fatty liver disease.

Methods. For the evaluation of dyslipidemia features 300 patients
were examined with dyslipidemia that were assigned at the general practi-
tioner’s appointment and were divided into several groups: the comparative
group consisted of 60 persons with the presence of dyslipidemia without
clinical, instrumental and laboratory data, indicating structural and function-
al changes. The criteria for inclusion in group 1 (75 persons) and in group 3
(85 persons) were: the presence of dyslipidemia and the newly diagnosed
hypothyroidism. Diagnose of hypothyroidism was establish according to the
level of thyroid stimulating hormone (TSH=4,0 mIU/ml): group 1 included
patients was diagnosed with subclinical hypothyroidism (TSH=4,0 mIU/ml
and normal free thyroxine (FT4) — 4,0-8,6 pmol/l), and group 3 included
patients with manifested hypothyroidism (elevated TSH=10,0 mIU/ml and
reduced FT4<10 pmol/l) and dyslipidemia with signs of nonalcoholic fatty
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liver disease. The criteria for inclusion in the group 2 (80 people) were the
presence of laboratory (liver tests, the FibroMax test) and sonographic (hy-
perechogenity of the parenchyma, enlargement of the liver, disturbances of
visualization of the diaphragm, portal vein and intrahepatic vessels) signs
of nonalcoholic fatty liver disease with normal levels of thyroid stimulating
hormone and free thyroxine.

Results. The preanalytic stage had lasted for 8 weeks, during which
the patients were underwent clinical, laboratory and instrumental research
and received hypolipidemic therapy with statins against the background
of the recommended diet with control of lipidogram values at the end of
stage | of the study. In general, at the preanalytic stage, 17,0% (41 of 240)
patients from group 1, 2 and 3, which achieved normalization of lipidogram
rates and continued receiving only statins in accordance with the recom-
mendations, were excluded from the study, and 9,5% (19 of 199 people)
were excluded due to the personal patient desire. All the patients involved
were prescribed a lipid-lowering statin therapy with the average doses in
accordance with the recommendations of the European Society of Cardi-
ology/European Atherosclerosis Society (2016).

At stage | of the study, the patients in the groups 1, 2 and 3, who didn’t
reach the target lipidogram levels, was treated with combined regimen for
the 10 days’ course ILT of 15 minutes daily (with the radiation wavelength
of 635 nm) and the omega-3 Acid Ethyl Esters at a daily dose of 2000 mg.
In order to compensate for hypothyroidism, 51 patients in group 1, who
still remain with high thyroid stimulating hormone level, were prescribed
replacement hormone therapy, and in 43 patients in group 3, levothyroxine
dose correction was performed depending on the severity of hypothyroid-
ism. The tablets were taken once a day on an empty stomach 30 minutes
before the breakfast.

Evaluation of the complex therapy effectiveness in group 1 patients
was detected a decrease in the level of atherogenic lipids: total choles-
terol - by 27,5%, in the level of triglycerides — by 49,0%, in the level of
low-density lipoprotein cholesterol — by 32,01%, as well as elevation the
level of high-density lipoprotein cholesterol by 11,7%. Whereas in patients
of group 2 there was a decrease in the level of total cholesterol by 5,3%,
in the level of triglycerides — by 17,1%, in the level of low-density lipo-
protein cholesterol — by 8,03%, in the level of the atherogenic index — by
27,8%, but an increase in the level of high-density lipoprotein cholesterol
by 22,5%. Patients in the group 3 showed a decrease in the levels of to-
tal cholesterol by 2,03%, in the level of triglycerides — by 12,01%, in the
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level of low-density lipoprotein cholesterol - by 3,5% and in the level of
atherogenic index — by 26,0%. While the level of high-density lipoprotein
cholesterol increased by 18,7%.

Conclusions. Data from this study proves the necessity of including
intravenous laser therapy into standard treatment regimens of dyslipidemia
in patients with subclinical hypothyroidism and manifested hypothyroidism
combined with nonalcoholic fatty liver disease.

LASER PHOTODYNAMIC THERAPY —DEVELOPMENT
AND PROSPECTS IN THE MYKOLAYIV REGION

'Gryshchenko G., 2Rymarchuk J., "Yaremchuk O.

"Petro Mohyla Black Sea National University, Mykolaiv, Ukraine;
2City Society of Researchers, Mykolaiv, Ukraine,
e-mail: ggryshchenko@mail.ru; rumarchyk@mail.ru;
olga.yaremchuk.77@ukr.net

The start of using of low intensity laser radiation in the medical
institutions of the Mykolaiv region dates back to the late 1980-ies. The
progress of laser medicine has led to the emergence of fundamentally
new technologies used in the treatment of malignant tumors and some
non-neoplastic diseases — photodynamic therapy. Method of photodynamic
therapy is based on the ability of certain macrocyclic photosensitizers to
selectively accumulate in tumor tissues and microbial cells, and under the
action of light with a specific wavelength to cause photochemical reaction,
leading to their death.

Our attention to photodynamic therapy was draw at the stage of
preparation and holding of the XXIII International conference «Application
of lasers in medicine and biology» (Mykolaiv, 2005). Since that time, the
medical community of our region were involved in the discussion about
this revolutionary for Ukraine medical laser technology. Our specialists
participated in some of the conducted in Ukraine scientific conferences
(Kiev, Sudak, Odessa, Cherkassy) and in meetings of academic medical
societies in the region, hearings at different levels and medical exhibitions
in Mykolaiv with the involvement of a wide range of experts.

International scientific-practical seminar «Laser photodynamic thera-
py - medical technology of the XXI century» was conducted in our city in
2010. In this seminar surgeon, oncologist, head of Department of Oncology
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and Photodynamic Therapy of State Reasearch Center of Laser Medicine
(Russia) E.F.Stranadko held a master class attracted more than 200 rep-
resentatives of medicine of the several cities of the Southern region of
Ukraine. The actual objective of this workshop was the formation of positive
relations of medical specialists to photodynamic therapy.

A wide resonance in the city press and TV has allowed specialists
from the Laboratory of Breakthrough Laser Technologies of the Mykolaiv
Society of Researchers and from the Petro Mohyla Black Sea National
University, with the support of Regional Center of Laser Association and
the Mykolaiv Regional Oncologic Dispensary, to formulate and put in front
of city and regional administration the question on necessity of implementa-
tion in our region the technology of laser photodynamic therapy. The basic
direction in the initial stage, it was considered to use this technology for
treatment of some oncologic diseases (basal cell carcinoma, etc.). It meets
the needs of the region (according to statistical data more than 60 cases
of this disease occurred each year per 100 000 population) and the real
logistical possibilities of the future Center for Laser Photodynamic Therapy.

In 2016, on the Petro Mohyla Black Sea National University was
opened a Medical Institute for training doctors in the specialty 222 «Medi-
cine». At the present time on the basis of the Mykolaiv Regional Oncology
Center developed a pilot project handling of office laser photodynamic
therapy that you plan to use as a research, educational and practical
complex of the Medical Institute of the Petro Mohyla Black Sea National
University and the Regional Oncologic Dispensary. The Laser Cabinet
was open, equipped with laser device Lika-surgeon, produced by PSE
Photonica Plus, Cherkassy.

The authors of the joint report provide an analysis of the state and are
the immediate prospects for the application of laser photodynamic therapy
in the city of Mykolaiv and in the region as a whole.
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LOW-ENERGY LIGHT TREATMENT OF WET AGE-RELATED
MACULAR DEGENERATION AFTER COMPLETION OF
STANDARD ANTI-VASCULAR ENDOTHELIAL GROWTH
FACTOR THERAPY

'Serhienko A., 2Dzuba N., *Pekaryk O.

"Professor’s Serhienko Eye Clinic, Vinnitsa, Ukraine,
e-mail: amsergienko@icloud.com;
20Ophthalmic Department of the Kiev City Hospital No. 9;
3Vision Aid Inc., Winnipeg, Canada

Purpose: to evaluate an efficacy of the new approach to stabilizing
deterioration of a state of the retina and visual functions in patients with
wet age-related macular degeneration. All patients had already completed
an initial course of anti-vascular endothelial growth factor therapy before
the start of low-energy light therapy.

Material and methods. 103 patients with exudative age-related
macular degeneration after performing the anti-vascular endothelial growth
factor therapy were included in the study. The patients were divided into
two groups: the test group (62 patients) and the control group (41 patients).
For the patients from the control group, only anti-vascular endothelial
growth factor therapy without additional irradiation was applied. The low-
energy light therapy has been performed in the test group by using the
light-emitting diodes based Spectra Light MARK Il prototype (Vision Aid
Inc., Winnipeg, Canada). Technical parameters of the irradiation were the
following:

1. Three wavelengths (505, 625 and 940 nm);

2. One-procedure exposition (5 min);

3. Operating mode is pulsed irradiation (pulse duration is 5 ms;
repetition rate is 30 Hz);

4. Estimated light power density on cornea surface is 8.3 mW/cm?.

Visual acuity was estimated by means of Snellen eye test letters chart.

Results. In the test group a rise of the visual acuity was from 30.0+4.22
to 32.58+4.33 letters and in the control group a decreasing of visual acuity
from 35.77+5.82 to 19.34+4.33 letters.

In the test group, a diminishing of the fovea thickness from
304.42+7.39 microns to 259.29+9.12 microns were found. In patients of
the control group, an increase of the retinal thickness in the fovea area
was registered from 279.84+8.63 to 392.89+14.82 microns.
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Conclusion. Performing of low-energy light therapy to the patients
with wet age-related macular degeneration after completion of a standard
anti-vascular endothelial growth factor treatment resulted in stabilizing of
visual acuity and improving the retina state.

QHOOCKOIMNYECKAA ®OTOANHAMUYECKASA TEPATMUA
3NNOKAYECTBEHHbIX HOBOOEPA30BAHUM,
KAK METO[ BbIBOPA NMPU UCYHEPMAHHbBbIX
BO3MOXHOCTAX APYITUX METOAOB JIEMEHUA

Jleroctaes B.M., BabenkoB O.}0., ManbgoHago I'M.,
Ncnamosa E.®., Banuukun ".B.

®IBY Pocmoeckuli Hay4yHo-uccriedoeamesibCKUll OHKOIo2u4yeckul uHcmumym
MuHucmepcmea 30pasooxpaHeHusi Poccutickoli ®edepayuu,
Pocmoe-Ha-[JoHy, Poccutlickasi ®edepayus,
e-mail: legostaev_viadis@mail.ru

B PocTOBCKOM Hay4YHO-McCriegoBaTeibCKOM OHKONOMMYECKOM UHCTU-
TyTe MeToA hoToauHammyeckon Tepanun (POT) 6bin BHegpeH B 2014 .
BnepBble gaHHbIN cnoco® NpoTMBOONYXONEBON Tepanuu ObiN NPUMEHEH
B OTAENEHWM SHAOCKOMMUN AN neveHns BoMnbHbIX CO 3r10KaYeCTBEHHbIMU
HOBOOOpPAa30BaHNSIMN OPraHOB AbIXaTENbHOIO W Xernygo4HO-KMULLIEYHOro
TPaKTOB.

3a 4 roga (2014-2018 rr.) 6bin0 nporneyeHo 90 nauneHToB, KOTOPbIM
npoBefeHo 280 kypcos ®T no noBoay 3MokavyeCcTBEHHbIX HOBOOOpa3o-
BaHWI pasnuyHon nokanusaumm. KonmyecTtso KypcoB Ha 0gHOro 60rbHOro
coctasnano ot 1 go 18 (B cpegHem no 2 kypca Ha naumeHTa). UHTepsan
Mexay NoBTOpHbIMU kKypcammn LT obbl4HO He npeBbiwan 1,5-2 mecsues.

BospacTt naumeHTOB Haxoauncsa B npeaenax ot 23 net go 81 roga.
My>xunH 6bino 80% (n=72), xeHwuH — 20% (n=18). CpegHun BospacT
XEHLLUMH cocTaBun 62,5 roga, My>unH — 61 roa.

B nogaensowem 60nbLIMHCTBE CryYaeB Mbl CTONKHYMMCH C NITOCKO-
KNneTo4HbIM pakoM (64,5% cny4vaes, n=58) n ageHokapumHomon (18,9%,
n=17)—Tabn. 1. MpumeyaTensHo, YTO Y XXEHLLIMH afeHOKapLMHoMa BCTpe-
Yyanacb B 2,6 pasa yalle, YeM Y MY>KUYUH.

Y 63,3% (n=57) nauneHToB ObiNM 3n0Ka4YeCcTBEHHbIE HOBOOOPAa3oBa-
HMS pa3nuyHbIX OTAEMNOB AblXaTenbHOro TpakTa, y 36,7% (n=33) — xeny-
AOYHO-KMLLIEYHOro TpakTa. B cTpykType 60MnbHbIX C ONyxXonsmu opraHoB
AblxaHusa npeobnagan pak nerkoro — 31 cnyyan (54,4%), npn aTom
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B 5 cnyyasx (16,1%) — bunatepanbHbiin, a B 2 cnyyasx (6,45%) — mynb-
TULIEHTPUYHBIN pak ferkoro.

Tabnuua 1
PacnpepeneHue nauMeHTOB MO Nony U rMCTONIOrMYECKOMY TURNy
3110Ka4eCTBEHHbIX ONyXosewn

MicTonornyeckoe My>x4mHbl | XKeHLWMHbI Bcero
CTpOeHUue onyxonen - % - % - %
IMNOCKOKNETOYHbIN paK 48 | 66,7 | 10 | 55,6 | 58 |64,4

ApneHokapunHoma 11 15,3 6 33,3 17 | 18,9
MenkokneTo4HbI pak 3 4,2 0 0 3 3,3

I'IepCTHeBM,EFl,)l-;?(-KneTqubM 6 8.3 1 5.6 7 7.8
HasodapuHreanbHbIn pak 1 1,4 0 0 1 1,1
OcTe3noHelpobnactoma 1 1,4 0 0 1 1,1

HexomxckmHckas numdoma | 2 2,8 1 5,6 3 3,3
WNToro 72 80 18 20 90 | 100

Cpean 6onbHbIX C ONYXONAMU XeNnyao4YHO-KULLEYHOro TpakTa valle
anarHoctupoBancs pak nuwesoga — 20 cnyyvaes (62,5%), a 8 60nbHbIX
UMenu peunanBHble, pes3vayarbHble UM OCTaTouHbIE ONyXonn B obnactu
330¢haroracTpo- Unn a3ogarosHTepoaHacTomosa.

B 6onblunHcTBe cnydaes OO T BbINONHAMACL MO NOBOAY NEPBUYHBIX
onyxoren, pexe - Npy peumamsax 1 NnpoaormkKeHHOM POCTe 3r10Ka4YeCTBEH-
HbIX HOBOOBpa3soBaHwui (Tabn. 2).

Tabnuya 2
PacnpegeneHune 60nbHbIX B 3aBUCUMOCTHU OT NOpaKeHHOMN
CUCTeMbl OpPraHoB U TUMa onyxonu

Kenynouy-
[bixatenb-
Twun 3noka4YecTBEHHO- . HO-KMLLEY- Bcero
HbI TPaKT .
ro HoBoobpasoBaHus HbI TpakT
n % n % n %
MepBu4HoOE 38 66,7 17 51,5 55 61,1
Peungns 11 19,3 12 36,4 23 25,6
MpoaomKeHHbIN POCT 8 14,0 4 12,1 12 13,3
NToro 57 100 33 100,0 | 90 100,0
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Y Bcex 90 6onbHbIX ®OT npoBogunace ¢ npumeHeHnem «Poto-
anTasnHay» B Jo3upoBke 1 mr/kr Beca naumeHTta. lNpenapat BBoguncsa
BHYTpMBEHHO KanenbHo Ha 100 mn comsmonoruyeckoro pacteopa NaCl 3a
2 yaca [o obny4yeHnst onyxonu oTe4eCTBEeHHbIMY nasepamu («3nomear,
«JlaxTta-Munony, «Jlaktyc») ¢ ANMHOM BOMHbI 662 HM. PexvmMbl nanyyeHus
noadvpannce MHAMBMAYanNbHO, B 3aBMCMMOCTU OT NOPaXKeHHOro opraHa,
TMNa pocTta onyxonu 1 NCMnonb3yemMoro rmbkoro ceetosoda (MUKPONUH3a
Unu umnuugpudeckun aunddysop anudon 1; 1,5unm 2 cm), nogsoams-
LLIErocs K Onyxomnu Yyepes MHCTPYMEHTarbHbIN KaHan rmbknx BMaeosHAo-
CKOMOB Pa3nuyHbIX Mmoandukaumin. MowHOCTb n3nyyeHns Boibupanacb
B ananasoHe ot 150 go 2000 mBT (B cpegHem — 1500 mBT), nnoTHOCTL
aHepreTuyeckon fo3bl - ot 150 go 450 x/cm? (B cpegHeM 225 [x/cm?).

®OT mbl npuMeHsanu (cm. Tabn. 3): 1) kak OCHOBHOW OPraHOCOXPaHs-
IOLLMI METOA MariOMHBA3VBHOIO NeYeHns 3110Kka4eCTBEHHbIX HOBOOOGpa-
3oBaHum Tis-TINOMO ctagum - ons NONHON SNMMUHALLMK ONYXONWK; 2) AN
BOCCTaHOBIEHMS NPOXOAUMOCTY AbIXaTerNbHOMo Y Kenyao4HO-KULLEYHOrO
TpakToB; 3) Ans umMTopeaykumm n ctabrunmsaumnm onyxonesoro pocTta.

[MocTaBneHHble Lenu Obinn gocturHyTel B 83,1% cnyyaes (tabn. 4).
Mpu atom adpdpekTmBHOCTL LT OKaszanack B 2,6 pas BbiLLE NPU NEYEHUN
OnNyXxonew Xenygo4yHo-kuweyHoro tpakta (koadduumeHT 9,7), Yem npu
HOBOODOpPa30BaHUAX AblXaTenbHOro Tpakta (koadpumumeHT 3,6).

Tabnuua 3
Llenb npumeHeHusa ®OT npu onyxonsx AbiXaTesibHOro
M XKenyao4YHO-KULLIEYHOTO TPaKTOB

>Kenynouy-
[bixaTenb- ya
. HO-KMLLIEY- Bcero
Lens &OT HbIA TPakT .
HbI TPaKT
n % n % n Y%

SnuMnHauuns onyxo-

v (cragui Tis-T1) | 1© | 281 | 3 | 94 1 19 | 213

Pekananu3aus 27 | 474 | 14 | 438 | 41 | 46,1
npoceera

Lintopenykuns 14 24,6 15 46,9 29 32,6

WToro 57 | 100 32 | 100 | 89 | 100
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Tabnuua 4
AddekTuBHOCTL POT NpM NevyeHUn onyxonen AbixaTesibHOro u

XKenyago4Ho-KULWe4YHOro TpakTtoB

[bixaTtenb- Kenyno4Ho-ku-
. 9 Bcero
[ocTmxeHune Lenu HbIN TPaKT LLIEYHbI TpaKT
n % n % n %
Oa 45 78,9 29 90,6 74 83,1
Het 12 21,1 3 9,4 15 16,9
NToro 57 100 32 100 89 100

Yawe Bcero T coveTanacb ¢ KOMOMHUPOBAHHBIM 1 KOMMITEKCHBIM
MeToA4aMmn NPOTUBOOMYXOSIEBOW Tepanmn, a Takke C AUCTaHLMOHHON fnyye-
Bow Tepanven (ON1T) n xumnotepanuen (XT) (tabn. 5). MNpu npumeHeHUn
®[T B Ka4ecTBE MOHOMETOAA Lienb fevyeHns Gbina AOCTUrHyTa Nub B
14,4% cny4aes (n=13), Toraa kak npu codetaHum AT ¢ ApyruMu Buagamm
Tepanun ahpekTMBHOCTb Bo3pacTana o 67,8% (n=60).

Tabnuua 5
Couetanune ®T ¢ OCHOBHLIMU METOAAMU NPOTUBOONYXONEBOro
neyenus
[bixaTenb- sKenynou-
Buabl neyeHus HbI TPaKT HO-KiLLIE- Beero
HbIN TpakT
n % n % n %
oaT 10 1.1 8 8,9 18 20,0

®OT+ KOMBUHMPO-
BaHHbIN MeToq,
ST+ KoMNNEeKCHbIN

8 8,9 0 0,0 8 8,9

17 18,9 8 89 | 25 27,8

meToq,

oaAT+ONT 1 1,1 1 1,1 2 2,2

OOT+XT 21 23,3 16 17,8 | 37 411
WNToro 57 63,3 33 36,7 | 90 100

Y 35 6onbHbIX (33,75%) POT BbINONHANACH B COMETAHUM C MarlomH-
Ba3VBHbLIMU XUPYPruyeckMmy MeToaaMm LUTOPEAYKLMM (SNEeKTpope3eKLus,
aproH-nnasMeHHasi koarynsuus) u pekaHanusauuy (bannoHHas gunara-
umsi, 6y>KMpoBaHWe, CTEHTUPOBAHME).
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Y 55 6onbHbix ®T[ 6bina npuMeHeHa BCNEACTBME MCHEPNAHHbIX
BO3MOXHOCTEN XMPYPrMyeckoro u ny4yeBoro MeTOAOB NEYEHUs, Unu
npu HeadppekTuBHOCTN XT 3noKavyeCcTBEHHbIX HOBOOOpa3oBaHUA. JH-
pockonuyeckas ®OT nossonuna B 45 cnyyasix 4OOUTLCH YMEHbLUEHNS
WINI NOSTHOTO MCYE3HOBEHWS BU3YyaribHbIX NMPU3HAKOB OMNyXoren Npu KoH-
TPONbHOM 3HAOCKOMUYECKOM MccriegoBaHum (NonHein acpdpekT — 27,3%,
YacTnyHbin — 70,5%, 6e3 adbdpekta — 2,3%).

K coxaneHwuto, B noBceaHEBHOW paboTe OHKONOroB NOCTOSIHHO BO3HW-
KaroT cuTyaumu, Korga npMMeHeHre obLLenprHATBEIX METO4OB MPOTMBOO-
NyXxorieBovi Tepanum HEBO3MOXHO UN HeadhpekTnBHO. MeToabl NpsiMOro
AECTPYKTUBHOIO BO3AENCTBUSA Ha 3MOKadYeCTBEeHHble HOBOOOpa3oBaHus
(3nekTpopesekuusi, aproH-nna3mMeHHas Koarynauus, nasepHas v kpuoge-
CTPYKLMS, pagnoyactoTHas abnsaumsi) CyLecTBEHHO pacluMpunn BO3MOX-
HoCTK XupyproB. OgHaKo HU OOVH 13 3TUX LUTOPEAYKTUBHBIX METOLOB HE
obnagaeT cMCTEMHbIM BO31eNCTBUEM Ha OHKOMOrnyeckne 3abonesaHus,
WMEET CYLLECTBEHHbIE OrPaHNYEeHNs U MPOTMBOMOKA3aHWS K MPUMEHEHUIO.

B otnnume ot Hux, ®OT obnagaert psgoM AOCTOMHCTB M MPEVMMYLLIECTB.
K HUm Heobxooumo oTHecTu: 1) NpsMoe CenekTUBHOE LIMTOTOKCUYECKoe
(anonTo3, HEKPO3) BO3OENCTBME Ha KINETKM OMyxXomnu, HakonueLine ¢o-
ToceHcubunuaatop [1, 2, 3]; 2) cenekTMBHOE MOBpeXAeHne HOOoTENns
KPOBEHOCHbIX COCYAOB ONyXxonu (MMeLWmnx HeCOBEPLLUEHHYI0 6a3anbHyto
MeMOpaHy ¥ 3HOO0TenNuI), BbidbiBatowee TpoMOO3 KanumnnsipHon ceTw,
OCTaHOBKY KpOBOCHabxeHusi n rmbens onyxonu [4, 5]; 3) aktuBauuio npo-
TMBOOMYXONEBOr0 MMMYHUTETA BCIEACTBUNE CENEKTUBHOMO MOBPEXAEHNS
KNeToYHbIX MeMBpaH 1 coCyaoB 3NoKavyecTBEHHOro HOBoobpasoBaHus
[6]. AKTMBMpPOBaAHHbLIE UMMYHOKOMMETEHTHbIE KIETKN aKTUBHO MUTPUPYIOT
K MecTy nedyebHoro Bosgencteusa. Makpodaru caroymTupyoT noepe-
XOEHHblE paKkoBble KNETKW, NPe3eHTMpys cneundudeckune 6enku aTomn
onyxonu CD4 T-xennepam, KOTOpbIE B CBOO odepeab pacnosHatorcs CD8
T-kunnepamu. 9Ta UMMYHHas peakuus MOXeT NPONCXOANTb HE TOMNbKO B
mMecTe Bosgenctaua OLT, HO 1 B permoHapHbIX NMMdaTnyecknx yanax m
OTAaneHHbIX ONyxoneBbIxX oyarax [7].

HakoHeu, 4) ®[T penko ocnoxHsieTcss nepgopaunsamm, KpoBoTe-
YeHuaAMKU, POPMUPOBAHMEM CBULLEN U PYOLIOBLIX CTEHO30B. 10 HalMMm
AaHHbIM, nocne ®AT nuwb y 2 60nbHbIX (2,2%) pasBuIMCb OCNOXHEHNS
B BMAe pybLoBbIX CTEHO30B OpoHX0B. B ogHOM criyyae pybuoBbIi CTEHO3
neBoro rnaBHoOro 6poHxa notpeboBan BbINOMHEHUS SHOAOCKOMUYECKOM
pekaHanusaumu.
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BbiBoabl. PesynsraTtsl NpoBEAeHHOro nccneqoBaHns CBMOETENbCTBY-
0T 0 ©6e30MacHOCTU U BbICOKOW 3hEKTUBHOCTU 3HAOCKOoNMYeckon OOT
3r10Ka4eCTBEHHbIX HOBOOOPA30BaHMIM OPraHOB AbIXaTernbHOro U XXenyao4-
HO-KMLLIEYHOro TPaKTOB, OCOBEHHO B COYETaHUW C LUMTOPEAYKTUBHbBIMU
9HOOCKOMMYECKUMM BMeLLaTeNnbCTBaMM U OBLLENPUHATEIMM MeTo4amm
NPOTUBOOMNYXONEBOW Tepanumn. TO NO3BONAET PEKOMEHA0BATL 3HAOCKONW-
yeckyto O[T B cnyyasx, korga ncdepnaHbl BO3MOXHOCTU XMPYPrMveckoro
1 Ny4eBOro METOA0B NeYeHns, nnu npu HeadekTnaHocTn XT onyxonen.
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THE PECULIARITIES OF TREATMENT OF WOMEN WITH
CERVICAL PATHOLOGY ON THE BACKGROUND OF IODINE
DEFICIENCY USING A HIGH-INTENSIVE LASER

Pantyo V.A., Pantyo A.V.

Uzhgorod City Maternity Hospital;
State Uzhhorod National University, Uzhgorod, Ukraine,
e-mail: pantyo@meta.ua

There has been a trend towards an increase in the incidence of cer-
vical cancer in women of reproductive age in all countries of the world,
over the past decade.
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In Ukraine, the incidence of cervical cancer is 18 per 100,000 female
population, and lethality from cervical cancer is ranked first among cancer in
women of reproductive age. Every year in Ukraine up to 2,500 patients are
dying from cervical cancer, among them up to 700 - women of reproductive
age. According to the Ukrainian registry, every fourth woman has a cervical
pathology and there is an increase of cervical cancer in young women: in
20-24 years age - from 1.7 to 2.9 cases per 100,000 female population,
in 30-34 years age - from 14.6 to 18.5 cases per 100,000 women. Over
the past 10 years, the frequency of cervical cancer has twice increased.
A leading role in reducing morbidity and mortality from cervical cancer
plays early diagnosing and rational treatment of precancerous states of
the cervix.

Important role in the etiology and pathogenesis of cervical dysplasia
is played by endogenous factors: hormonal and metabolic disorders. The
main group of pathological states of cervix (80%) are benign diseases
which are characterized by preservation of the structure of the cervical
epithelium. Pre-tumor processes (dysplasia) are characterized by structural
disruption, differentiation and maturation of the epithelium on the back-
ground of viral infection and mix-infections. The main role in the pathogen-
esis of dysplasia is played by disorders of the immunological homeostasis
which determine the anti-infective resistance, the severity and duration of
the pathological process. In women of reproductive age dysplasia occurs
after previous inflammatory processes of the uterus and appendages in
the context of menstrual dysfunction. Also, due to hormonal disorders, high
frequency of concomitant gynecological diseases is registered: uterine
myoma, endometrial hyperplasia, cystic-fibrous mastopathy and others.

Among the benign pathological processes of the cervix ectopia of
the cylindrical epithelium occurs in 65.6% of cases and is conditioned by
inflammatory processes, traumas and surgical interventions, immunological
and hormonal disorders. Ectopia with a normal transformation zone does
not require destructive treatment. Treatment of complicated forms includes:
the elimination of the concomitant inflammatory process; normalization of
the menstrual cycle; removal of pathologically altered tissue or stimulation
of regeneration of a multilayered epithelium.

lodine deficiency disorders (IDD) are a serious global problem to-
day. By definition of World Health Organization (2001), in all pathological
states that develop among population due to iodine deficiency, the latter
can be prevented by normalizing of consumption. The regions of iodine
deficiency are recorded in 118 countries of the world, where live more than
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1.5 billion people. About 950 million people are suffering from diseases
associated with iodine deficiency. The group of risks is 1 billion of the
Earth’s population: in Asia - 702 millions, in Africa - 227 millions, in Latin
America - 60 millions, in Europe - 30 millions.

Dishormonal disorders in women of reproductive age on the back-
ground of iodine deficiency is one of the etiopathogenetic components of
the development of cervical pathology. Ukraine is included to the list of
states in which there is a problem of iodine deficiency. In Ukraine in more
than 14 million people live in endemic areas of iodine deficiency. The
western region of Ukraine is considered to be the most endemic for goiter.
The most affected regions were the mountainous and foothill regions of
Trans-Carpathia (Velyky Bereznyansky, Svalyavsky, Rakhivskyi).

Physio-surgical methods today are the leading in the treatment of
cervical diseases: diathermocoagulation (limited in women of reproduc-
tive age due to high frequency of complications); diathermoconification;
cryodestruction; laser destruction (CO,, diode laser), radio wave method.
The decision to choose the method of treatment should be taken by an
experienced physician who can assess the benefits and risks depending
on the clinical situation.

The purpose of the work: to study the effect of IDD on the course of
reparative processes in women with benign cervical diseases and to inves-
tigate the effectiveness of using high intensity laser radiation of different
wavelengths for the treatment of benign cervical lesions.

Materials and methods. During 2001-2018, 658 women with benign
cervical diseases were checked and treated by high-intensity laser radia-
tion on the basis of the Department of Obstetrics and Gynecology of the
Uzhhorod University Faculty of Medicine of and Uzhgorod City Maternity
Hospital. In 132 of them, in the complex treatment a CO, laser radiation
was used with power up to 30 W, in 367 patients - a semiconductor laser
radiation with a wavelength of 940 nm with power up to 30 W, in 87 - the
semiconductor laser with a wavelength of 1470 nm with power up to 15 W,
in 72 cases — the semiconductor laser with radiation wavelength of 445 nm
and power up to 9 W.

Laser coagulation of the cervical ectopia was performed in an out-
patient setting without anesthesia on 5-8"day of the menstrual cycle. We
used contactless application of laser radiation from a distance of 1-5 mm,
in a permanent radiation regime with a power up to 18-20 W (288 patients)
and 24-28 W (79 patients) for a semiconductor laser with a wavelength
of 940 nm.
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The use of semiconductor laser radiation with a wavelength of
1470 nm allowed to significantly reduce the energy load on the tissue to
power of 13-15 W (46 patients) and even to 6-7 W (41 patients). As well,
the use of semiconductor laser radiation with a wavelength of 445 nm al-
lowed to reduce power down to 6-9 W (72 patients). The contactless effect
prevented the formation of deep coagulation necrosis and, accordingly the
emergence of haemorrhage and scar formation, reduced the duration of
healing of the laser wound.

In the postoperative period mechanical stimulation of the cervix (sexual
contact, use of tampons, medical candles, etc.), thermal procedures (hot
baths, physiotherapeutic thermal procedures, etc.) have been forbidden
and physical activity have been limited during 14 days after intervention.

164 women have been diagnosed with IDD. The evaluation of the
functional state of the pituitary-thyroid system was done by determining
the concentration of thyreotropic hormone, total triiodothyronine, total
thyroxine, free triiodothyronine and free thyroxine in the blood.

All IDD women are divided into 3 groups. The | group included women
(64) with ectopia of cylindrical epithelium of cervix on the background of
IDD in which laser radiation with a wavelength of 940 nm (41 women),
1470 nm (13 women) and 445 nm (10 women) were used in the treatment.

The Il group included women (77) with ectopia of cylindrical epithe-
lium of cervix on the background of IDD in which laser radiation with a
wavelength of 940 nm (32 women), 1470 nm (18 women) and 445 nm
(27 women) were used, as well as iodine preparations in a daily dose of
200 micrograms.

The Il group included women (23) with ectopia of cylindrical epithelium
of cervix on the background of IDD in which iodine deficiency correction with
iodine preparations at a daily dose of 200 micrograms without treatment
with high-intensity laser radiation were used.

Results and their discussion. The evaluation of the treatment results
was carried out in the presence or absence of regeneration of the multi-
layer flat epithelium in coagulated cervix on the 30" and 60" days. The
preliminary assessment of the result was carried out on the 5-8" days of
the regular menstrual cycle, the final - on the 5-8" days of the succeeding
from the moment of intervention of the menstrual cycle.

Apositive result when using a CO, laser was observed after 30 days in
78% of patients, after 60 days - in 93% of patients. A positive result when
using a 940-nm semiconductor laser radiation was observed after 30 days
in 65% of patients, after 60 days - in 89% of patients. A positive result when
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using a laser radiation with a wavelength of 1470 nm was observed after
30 days in 85% of patients, after 60 days - in 97% of patients. A positive
result when using a radiation with a wavelength of 445 nm was observed
after 30 days in 73% of patients, after 60 days - in 91% of women patients.

The energy load when using a CO, laser radiation was not determined
(not provided by the design of the apparatus). The energy load of a semi-
conductor laser radiation with a wavelength of 940 nm was 800-2000 J
(depending on the area of the lesion), for laser radiation with a wavelength
of 1470 nm - 200-600 J, at a radiation wavelength of 445 nm - 450-800 J.

The duration of laser coagulation was 15-18 minutes with the use of
high-intensity CO, laser, which was first of all connected with the difficulty
of «target» using rather cumbersome peripheral lens attachments. When
using a semiconductor laser radiation with a wavelength of 940 nm the
duration of delivery in most cases was 10-13 min; for radiation wavelength
of 1470 nm the duration of the manipulation was 3-5 minutes and at a
wavelength of 445 nm - 8-12 minutes.

A positive result when using a semiconductor laser radiation with a
wavelength of 940 nm was observed after 30 days in 55% of patients with
IDD, and with use iodine preparations — in 69%; after 60 days - in 76%,
and with use of iodine preparations - in 88% of patients.

A positive result when using a radiation with a wavelength of 1470
nm was observed after 30 days in 72% of patients with IDD and with use
of iodine preparations — in 81%; after 60 days — in 91%, and with use of
iodine preparations - in 98% of patients.

A positive result when using a 445 nm wavelength semiconductor
laser was observed after 30 days in 64% of IDD patients and 76% with
iodine preparations; after 60 days - in 80%, and with use of iodine prepa-
rations - in 92% of patients.

For women of lll group the self-epithelization of cervical ectopia at the
background of taking iodine daily dose of 200 ug were not observed, and
they all made up the Il group of patients.

The need for repeated intervention, which was usually carried out not
earlier than 3 months later, was conditioned by the inability of women to
follow the post-operative period (early sexual intercourse), the development
of infectious diseases and the unilateral refusal from iodine preparations.

Conclusions. The use of laser radiation during operations on the
cervix provides a modern and reliable level of aid in the treatment of benign
illnesses that require surgical treatment.
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CO, and semiconductor lasers radiation with wavelengths of 940 nm,
1470 nm and 445 nm allow to achieve recovery and stable remission in
the most of patients.

The speed of intervention, the absence of hemorrages, the rapid recov-
ery of workability with sufficient radicalism can recommend this intervention
method for a wide introduction into the medical process.

The use of laser radiation with a wavelength of 1470 nm can sig-
nificantly reduce the energy load on the tissues of the lesion area which
accelerates the term of the final healing.

The dynamics of the wound process after the treatment of cervix
with high-intensity laser radiation in women with ectopia of a cylindrical
epithelium of cervix on the background of iodine deficiency is accelerated
by use of iodine preparations in a daily dose of 200 pg.

EXPERIENCE OF USING LASER HEMORRHOIDECTOMY
AND THROMBECTOMY IN THE TREATMENT OF PREGNANT
AND CHILD BEARING WOMEN

Pantyo V.1., Pantyo V.A., Pantyo A.V.

Uzhgorod City Maternity Hospital;
State Uzhgorod National University (UzhNU),
e-mail: pantyo@meta.ua

Hemorrhoids are one of the most common diseases of the rectum
which is characterized by vasodilatation with subsequent drop-out of nodes,
the appearance of pain and bleeding. The reasons for its occurrence are
constipation, heredity, pregnancy and child birth, intensive exertion during
bowel movements, sedentary lifestyle, excessive load and eating of spicy
and fragrant seasonings.

About half of Ukraine’s residents felt symptoms of hemorrhoids, and
most of them were suffering from the disease at the age of twenty to fifty
years. Hemorrhoids occur in every second woman during the period of
pregnancy and child bearing.

Non-pharmacological measures (diet therapy, normalization of
defecation, personal hygiene, lifestyle changes), medical treatment (an-
ti-inflammatory therapy, venotonics, anesthetics, anal candles and oint-
ments, physiotherapy methods), minimally invasive treatment methods
(sclerotherapy, laser coagulation, use of latex rings, electrocoagulation,
cryodestruction, X-ray-endovascular occlusion of hemorrhoids), classical
surgical treatment are used in the treatment of hemorrhoids.
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In pregnant and child bearing women it is necessary to pay more
attention to the prevention of the disease and to give preference to the
least harmful for the child’s methods of treatment in case of manifestation
of the disease.

The purpose of the work: development, improvement and introduc-
tion of the method of treating hemorrhoids in pregnant and child bearing
women, using high-intensity laser radiation with different wavelengths.

Materials and methods. During 2007-2018 a method of treating of
external and combined hemorrhoids using high-intensity laser radiation was
introduced at the UzhNU General Surgery Clinic. The technique has been
used on 82 patients with combined hemorrhoids and on 179 patients with
external hemorrhoids of the II-1ll grades. Among the treated patients there
were 37 pregnant women with periods of 20 to 34 weeks of pregnancy
and 64 child bearing women. In 72 of them the thrombosis of hemorrhoidal
nodes with severe pain syndrome was diagnosed. The use of commonly
used medicines and aggressive surgical procedures in this category of
patients was the least desirable.

The source of laser radiation was the apparatus «Lika-Surgeon»
(Cherkassy’s «Photonika plus» firm) with a radiation wavelength of 940 nm
with a power up to 30 W (93 patients), as well as the similar devices with a
radiation wavelength of 1470 nm and a power up to 15 W (97 patients), or
with a radiation wavelength of 445 nm with power up to 9 W (71 patients).

Operative intervention was carried out under local anesthetic by solu-
tion of lidocaine 2%. Modulated regime of radiation of 50:10 was used with
a power up to 18-30 W (wavelength of 940 nm), up to 13-15 W (1470 nm)
and up to 7-9 W (445 nm), depending on the size of the nodes. High-en-
ergy laser radiation was directed to the point of intervention by means of
monofilament fiber with a diameter of 0.6-0.8 mm by puncturing access.
Laser thrombectomy, coagulation of the leg of the node with subsequent
vaporization of tissues or cutting off tissue with a laser beam were carried
out at the same time. 1-2 catgut sutures were carried out to match the
edges of the wound and to accelerate it's healing after hemotthoidal nodes
of large size were cutted. The duration of the operation was 10-20 minutes
depending on the number and size of the nodes.

Results. Satisfactory terms of laser wounds healing, quick recovery
and return to work (in most of cases in 1-3 days), absence of bleeding
(«operation with 2-3 serviettes»), absence of strictures of anus were oc-
curred after the laser treatment.
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In 250 patients surgical intervention was performed in ambulatory and
in 187 of them - without interruption in work. All pregnant and child bearing
women (101 patients) had an ambulatory intervention.

Pain syndrome moderately pronounced with use of laser radiation
with a wavelength of 940 nm, requiring a single use of analgesic. Pain
syndrome is much less pronounced in cases at action of laser radiation
with a wavelength of 1470 nm, and almost not occurred at wavelength of
445 nm. In pregnant and child bearing women postoperative support was
provided only by a short-term course of non-steroidal anti-inflammatory
drugs (meloxicam 7.5 mg or paracetamol 500 mg).

Postoperative wound healing depended on the size and number of
hemorrhoidal nodes and took place to 10-14" days after laser treatment
with a radiation wavelength of 940 nm (power up to 18-30 W), for the 7-10™
day - for radiation with a wavelength of 1470 nm (power up to 13-15 W)
and for 6-8" day - for wavelength of 445 nm (power up to 7-9 W). Reduc-
ing of the energy load on the tissue of the surgical intervention zone and
significantly reducing the area of primary and secondary necrosis leads to
accelerating of the dynamics of the wound process after laser treatment
with these wavelengths of radiation.

Conclusions. Using of laser hemorrhoidectomy and thrombectomy
semiconductor by high-intensity laser radiation may be proposed as highly
effective and minimally invasive surgical interventions for the treatment of
pregnant and child bearing women.

The laser radiation with a wavelengths of 940 nm, as well as of
1470 nm or 445 nm, allows to achieve a satisfactory therapeutic effect. For
laser treatment with radiation wavelengths of 1470 nm or 445 nm we noted
the reduction of pain syndrome, acceleration in dynamics of the wound
healing due to a significant reduction in the energy load on the tissues of
the zone of influence.

Absence of toxic medical effect and use of local anesthesia allow to
recommend this type of intervention in all periods of women pregnancy
and in child bearing.
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GAMMA-LASER-MAGNETIC THERAPY FOR CANCER
OF LARYNX WITH PHARMACOLOGICAL AGENTS
POLYRADIOMODIFICATION

Opryshko V., Kubyshkin V., Savin A., Prokopenko O.,
Serebryakova S., Opryshko A., Stebluk A., lovbak V.

Medical Academy named after S.I.Georgievsky
of Vernadsky Crimea Federal University,
Simferopol, Lenin Str., 5/7, Russian Federation,
phone: +7 978 726 10 61, e-mail: oprishkovv@gmail.com

Purpose: to study the improving efficiency of dynamic modified
radiotherapy for malignant growths in the larynx by using physical and
pharmacological means as polyradiomodifiers.

Material and Methods. The results of radiotherapy for 247 patients at
T3NO0-1MO stage of larynx cancer were analyzed. Among them 168 patients
received only radiotherapy with traditional fractions (the 1%t group) and 79
patients treated with the application of radiotherapy dynamic fractioning
on the background of the polyradiomodification (the 2" group).

The morphologic characteristic of the tumors was squamous cell car-
cinoma, 65% of them were keratosic cases. The dynamic tele-y-therapy in
the 2" group of patients was done on the base of low intensity laser irradi-
ation (with wavelength of 0.89 uym) of tumor projection and of intravenous
laser irradiation of the blood (0.633 um). Magnetizing of the tumor before
the radiotherapy was done with the use of 2 magnets.

The period of treatment with only radiotherapy averaged 45 days, and
in the 2" group — 30-32 days. Karnovsky’s index was not more than 70.

During the treatment the patients were administered with respect to
hyperglycemia, received electron acceptor combinations, the Polyensime
preparation coenzyme, the super high doses of vitamins A, E, C locally
to the radiated area, the ointment Wobemucos (preparations of Mucos
Pharma, Germany). The computer tomographic control was being carried
on. The immediate and long-term results of treatment were being studied.

Results and Discussion. The early efficiency of radiotherapy was
defined in 2 weeks after the completion of the first period of treatment. In
the 2" group the complete and marked (more than 50%) regress of the
tumor was noted in 79.5% of patients, and in independent radiotherapy
(1t group) it was in 63.5% cases (P<0.05).

The frequency and character of the early gamma radiation reactions
after the completion of all treatment course was done. Thus catarrhal,
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island and confluent panniculus epitheliums in the 2" group of patients
appeared correspondingly in 35.8%, 26.9% and 28.4% of cases against
60.9% (P<0.01), 13.0% (P<0.01) and 4.4% (P<0.001) in the independent
radiotherapy group (1%!). After the radical treatment course in the 2" group
84.8% of its patients survived without recurrences and metastases during
3 and more years. That is essentially higher compared with patients in the
18t group (40.3%, P<0.05).

Conclusions. Thus, polyradiomodification in radiotherapy of larynx
cancer increases sufficiently the efficiency of the treatment in the indexes
of immediate and long-term results; this treatment method decreases the
stay of patients in the hospital and makes the quality of their life better.

APPLICATION OF PILER LIGHT IN COMPLEX THERAPY
OF CHRONIC CATARRHAL GINGIVITIS

Danko E.M., Dobrovolska M.K., Kostenko Ye.Ya., Pantyo V.V.

Uzhhorod National University, Uzhhorod, Ukraine,
e-mail: pantyo@meta.ua

Diseases of periodontal tissues are currently one of the major prob-
lems in dentistry, which are characterized by changes that reflect the
condition of not only the tooth-jaw system, but also the body as a whole.
In addition, there is a steady tendency towards their growth. The severity
of the course of diseases of periodontal tissues, the tendency to progress,
a significant percentage of relapses can be attributed to the leading prob-
lems of modern dentistry.

Recolonization of the microbial biofilm of the surface of the teeth and
tissues of the periodontal, its modification and the acquisition of resistance
to antibiotics leads to the search and use of new non-medicated means for
complex therapy of chronic catarrhal gingivitis. Due to the positive effect
on regenerative, microcirculatory and metabolic processes of the epithe-
lium of the oral mucosa and the possibilities of contactless and painless
action, special attention should be paid to the use of PILER (Polarized
Polychromatic Incoherent Low Energy Radiation) light.

The aim of the study: to evaluate the effect of treatment by PILER light
on the dynamics of the course of chronic catarrhal gingivitis.

Materials and methods. On the basis of the University Dental Clinic
in Uzhhorod, 20 patients with chronic catarrhal gingivitis were examined.
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Each patient was provided with a comprehensive clinical examination of
the condition of periodontal tissues by means of an index assessment,
namely, by the Schiller-Pisarev test, the Fedorov-Volodkin’s index of hy-
giene and the Parma PMA index. X-ray examination (orthopantomogram)
and microbiological analysis of the microflora of the oral cavity were also
performed. The evaluation of the complex treatment results was carried
out at the 39, 7" and 14" day of therapy.

The patients were divided into two groups: experimental (n = 10) and
control (n = 10). In the control group, traditional medication of chronic
catarrhal gingivitis was administered using antibacterial drugs according
to antibioticograms, mouth washes with Angilex, Miramistin, drawing of
a tooth gel Metrogil Denta, as well as Lisobact, Ascorutin, Calcium D3
Nicomed remedies.

Patients of the experimental group additionally subjected to irradiation
of the lesion of the mucous membrane of the oral cavity by PILER light
through a violet filter, and during the procedure applications were performed
with a solution of Miramistin. The source of PILER light was a certified med-
ical device Bioptron Med All, produced by Bioptron Light Therapy System
of Zepter Group. The wavelength range was 480-3400 nm, radiation power
density — 40 mW/cm?, energy dose density - 2.4 J/cm?. The multiplicity of
procedures was 10 sessions, using the exposure for 15 minutes during
the each session of irradiation.

Results and discussion. After the course of complex treatment in
patients of the experimental group, there was a faster improvement of
the clinical signs of chronic catarrhal gingivitis compared with the control
group: bleeding disappeared, decreasing in edema of the interdental
papillae occured, gum acquired a natural pale pink color without signs of
inflammation. In patients of the control group, the disappearance of clinical
signs of chronic catarrhal gingivitis was observed much later and did not
always correspond to the desired result.

According to the results of the repeated index assessment of the
condition of periodontal tissues in patients with experimental and control
groups, it can be said that oral hygiene improved significantly after the
course of treatment compared with baseline data before treatment of
chronic catarrhal gingivitis (Table 1).

Conclusions. Irradiation by PILER light accelerates healing and
improves the results of treatment of inflammatory diseases of periodontal
tissues (of chronic catarrhal gingivitis) in the experimental group of patients
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compared with control group. In patients of the experimental group, index-
es Fedorov-Volodkin and PMA on day 14 improved by 11% relatively to
control group. The Schiller-Pisarev test in the experimental group became
negative much faster than in the control group.

Table 1
Dynamics of indexes of periodontal tissues in patients
with chronic catarrhal gingivitis

Gr f Indexes assessment of the state of peri-
oups o odontal tissues
Term of patients
treatment | (n=10in | quyer pisarev's | PMA | [ edorov-
each group) . Volodkin’s
test index % | .
index (Gl)
Before Experimental Positive 50+9.46 2.61£0.49
treatment Control Positive 49.5+10.9 | 2.7+£0.55
On the Experimental | Weakly positive | 28.5+3.64 | 2.0+0.38
3" day Control Positive 35.6+£3.76 | 2.5+0.39
On the Experimental Negative 20.843.86 | 1.4+0.27
7" day Control Weakly positive | 26.4+3.49 | 1.6+0.29
After | £y perimental Negative 22.6+2.57 | 1.5+0.19
treatment
(on the .
14" day) Control Negative 26.5+2.34 | 1.7+0.21
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PECULIARITIES OF HUMAN MENTAL WORKABILITY UNDER
THE OCULARY INFLUENCE OF LIGHT TRANSFORMED BY
NANO PHOTONIC FILTER

Gulyar S.A., Tamarova Z.A., Kirilenko E.K.

A.A. Bogomolets Institute of Physiology,
National Academy of Sciences of Ukraine
ZEPTER International Medical Innovation Center, Kiev, Ukraine
Scientific Technical Center VIRIA, Kiev, Ukraine
e-mail: gulyar@zepter.ua

Introduction. After the discovery of fullerene, as a new form of the
carbon molecular state, the spheres of its application are constantly extend-
ing. Theoretical biophysical studies have revealed the ability of fullerene
molecules to convert the quanta of visible light passing through them.
Polarized light (for example, from the Bioptron device) passing through
the fullerene layer acquires new properties at the nano level: distribution
of quanta in the light beam becomes more uniform, close to Fibonacci
pattern, and the quantum flux spreads as Tesla toroid (Koruga D, 2017).
This process of changing the structure of polarization is called hyperpo-
larization. If the diffuse light is used, some of its unconverted quanta also
penetrate the shell of the fullerene molecule. In this case, there occurs
a process similar to hyper-polarization, called hyper-harmonization. It is
achieved under general lighting through fullerene glasses or when using
glasses with similar filters.

Based on the calculated and experimental data, we can assume a
possibility of the fullerene light influence on the nervous processes asso-
ciated with mental performance. The ocular path provides basic analysis
and processing of visual information, the quality of which depends on the
characteristics of the original quantum flow. Possibly the additional effect of
its nano modification leads to an increase of the contrast of the information
significance of the observed objects.

Therefore, the purpose of this work was to check the biological effects
of Nano modification of the light flux (glasses with filters containing 0.33%
fullerene) and the search for positive effects, in particular, on the indica-
tors of mental efficiency, in particular, the speed and quality of information
processing in the visual motor functional system of man.

Methods. We have developed a new methodical basis, based on
keyboard-display technologies. Its feature is the full objectification of the
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test results evaluation. The new is the possibility to determine and take into
account the speed of the tactile response of the subject with an accuracy of
1 msec. The technical options of the processor of the particular computer
on which the test is performed are also taken into account. These data
are also used to determine the true speed of the visual-motor processes.
There are specifically developed tests that have different sensitivity to
the “old” (stable) and “young” (mobile) neural connections in conditions
of normal operation, with a shift of attention and a prolonged mental load.
Among them, are black-and-white and color tests of digital sorting and
correction-direct test, short-term and long-term. The parameters obtained
during testing made it possible to characterize the state of the basic nervous
processes of a person.

In the study took part 18 clinically healthy volunteers of both sexes of
different ages who have computer skills. Fullerene glasses were put on
10 minutes before the start of each test. The results were compared to
those obtained without glasses (control) and in smoky glasses of similar
density (placebo).

Results. The duration of the black and white digital sorting test in
fullerene glasses was less (12.85 s) than without glasses (15.4 s). On
average, this decrease made up 16.51%. An integral evaluation of the age
of the participating nerve structures revealed its “rejuvenation” at 14.31%.
Time spent on performing a black and white digital sorting test in placebo
glasses did not differ significantly from that without glasses: 15.64 and
15.4 s, respectively (101.56% of control). The age of the CNS structures
participating in the performance of the black and white digital sorting test
in placebo glasses was practically the same as observed without glasses
(98.04% of control). It was concluded that the placebo glasses, unlike the
fullerene glasses, do not affect the performance of the visual-motor task
in the black and white digital sorting test.

A color digital sorting test requires increased concentration, good
memory and a quick response as to attention shifting. Using the modified
computer version of the red-black Gorbov-Schulte table, we evaluated the
duration of the test, the number of errors, and the rate of switching attention
from one character to another. When using fullerene glasses, we registered
noticeable reduction in the overall duration of the test performing and the
switching time from one character to another. It was found that on average,
the color digital test in fullerene glasses was performed in a shorter time
than without glasses (104.39 s vs 116.85 s). At the same time, the num-
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ber of erroneous points decreased to 3.06 against 8.4 in the control. The
average duration of attention switching in glasses was 1.8 s, and without
glasses - 1.99 s. Thus, it was revealed that under the influence of Nano
photonic harmonization of light, there was an improvement in the indicators
of mental efficiency, related to the change of incoming information. In the
placebo eyeglasses, subjects did on average more errors (3.99 points) than
in fullerene glasses (3.06 points). Apparently, fullerene glasses positively
influenced the attentiveness.

Correction tests were aimed at studying the ability of attention concen-
tration and its stability. In them, there are singled out attention fluctuations,
tested with respect to monotonous visual stimuli in conditions of prolonged
loading of the visual analyzer. A direct correction test consisted in present-
ing and deleting 1000 visual images (Landolt rings) oriented randomly in
8 directions. Each ring carries the same amount of information, the table
processing code is constantly displayed. When the patient rework with the
table, the arrangement of the rings changed randomly. A specially designed
program for processing the test results automatically counted them, taking
into account the information capacity of the table, the computer delay time
and the tactile response time of the person: the amount of correctly and
incorrectly processed information, forgetfulness and failure, concentration,
processing speed of information and each correctly processed symbol,
switching and fixing attention time to one ring, the total amount of processed
information, the processing speed of the task, the time spent processing
1 bit of information and others.

It was found that Nano-modified light positively influenced the per-
formance of the visual-motor task. We revealed this fact when comparing
the results obtained without glasses and with glasses. For example, the
same patient, the duration of correction test in glasses was reduced from
392,509 to 354,028 s. The coefficient of concentration task fulfillment (from
30.7 to 56.3%) and the table as a whole (from 45.1 to 62.5%) increased.
The processing speed of the task increased 1.6 times. The processing
time of 1 bit of information reduced from 0.811 to 0.664 s. Comparison the
quality of the test performing, showed that the fullerene light reduces the
processing time of one bit of information and, correspondingly, one symbol.
Due to this, the processing speed of the task as a whole is increased and
the overall duration of the test shortened.

Conclusions / summary. It has been objectively established that
under ocular exposure to light converted by a Nano photonic filter, the
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main indicators of mental performance improved. This refers to the speed
and quality of performing simple and complex mental tasks, corrective
tasks with increased requirements for visual-motor functions. Thus, there
are additional ways to optimize the operator activity and increase its de-
fectiveness.

THE EFFICACY OF PHOTOTHERAPY ALONG WITH USAGE
OF ANTI-INFLAMMATORY GELS FOR THE TREATMENT
OF OSTEOATROSIS

Zhuravlyova L.V., 'Fedorov V.O., 2Korobov A.M., 3Erakhtorina N.V.,
3Zinchenko G.P,, *Hovrat T.1., 2Efimova E.V., Pidlisna Y.M.,
4Tkachuk O.Yu., 4Shichka A.l., “Kucher M.M.

'Department of Internal Medicine Ne3 of Kharkiv National Medical University;
2| aboratory of Quantum Biology and Quantum Medicine
of Kharkiv National Karazin University;
SRheumatology Department of Kharkiv Regional Hospital;
“Endocrinology Department of Kharkiv Regional Hospital, Kharkiv, Ukraine,
e-mail: feddoroviadimir@ukr.net

The use of low power light irradiation for the treatment of osteoarthritis
contributes to the restoration of microcirculation in the affected zone, reduc-
es pain, improves the functional ability of the joints, mits the progression
of the disease and improves the life quality of patients.

The purpose of the study was to evaluate the effect of photo-magnetic
therapy along with usage of anti-inflammatory diclofenac-containing gels
on the course of osteoarthritis treatment.

Materials and methods. A total of 53 patients with osteoarthritis were
examined (22 men and 31 women, mean age 47.8+8.5 years, duration of
the disease 8-24 years). The study was conducted in the Rheumatology
Department of the Kharkiv Regional Hospital. The examination and treat-
ment of patients was performed in accordance with standard protocols
(the order of Ministry of Healthcare of Ukraine Ne676 from 12.10.2006).

Photo-magnetic therapy along with usage of anti-inflammatory di-
clofenac-containing gels was used for the treatment of osteoarthritis in the
1stgroup (22 patients). Matrices of light-emitting diodes producing blue and
infrared radiation (Barva-Flex/24FM, Kharkiv) were used for the treatment in
conjunction with a permanent magnet and a diclofenac-based gel bandage,
which was applied to the affected joints during 30 minutes (entire course
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counted 10 procedures). The 2™ group (23 patients) received traditional
physiotherapy (electrophoresis, ultrasound, etc.) instead of light irradiation.

Results and discussion. The main clinical complaints of patients
upon admission to the hospital were the following: pain, limitation of mo-
bility in the joints, swelling and deformation of the joints, osalgia. The pain
level was assessed according to visual analog scale (VAS). The patient’s
index of pain perception according to VAS was 54.7 before the initiation
of treatment. Biochemical studies demonstrated an increase of plasma
seromucoids, sialic acid, and C-reactive protein levels. Determination of
the bioelement balance revealed a decrease of serum phosphorus and
hypercalciuria, which were more marked in patients with long-term osteo-
arthritis. The indicators of the metabolism in connective tissue have also
changed - there was a significant increase of the content of total chondroitin
sulfates, which most likely indicated a pronounced destructive process in
cartilage tissue.

A positive dynamics was observed in both groups of patients after
finishing the treatment course. First, joint pain decreased (in 20 patients
of the 1%t group, and in 13 patients of the 2" group), the volume of move-
ments increased (18 and 11 patients, respectively), osalgias disappeared
(10 and 7 patients, respectively). The swelling of the joints significantly
decreased and their function improved, these changes were more marked
in the group of patients who took the course of phototherapy.

It was also stated that the patient’s pain score according to VAS de-
creased more significantly in the 1%t group of patients (by 36% compared to
the initial level, 12 days after the start of treatment). The 2" group showed
more modest decrease of pain score — by 22%. The obtained data reaffirm
a marked positive effect of photo-magnetic therapy combined with anti-in-
flammatory gel on pain syndrome reduction.

A positive dynamics was observed in biochemical parameters of
blood serum in both groups after the course of treatment in the hospital,
but the most pronounced changes were found in patients, who received
photo-magnetic therapy. Thus, there was a decrease of the plasma se-
romucoids level to 177.3+£8.5 mmol/l (reference value - 166.3+10.6 mmol/l)
and sialic acid to 184.5+10.8 mmol/l (reference value - 170.8+10.2 mmol/l).

A determination of the bioelement balance after the end of treatment
has demonstrated an increase of serum phosphorus (1.1£0.06 mmol/l in
the 15t group, 0.96+0.05 mmol/l in the 2" group) and reduction of hypercal-
ciuria (5.1£0.14 mmol/l in the 1t group, 5.25+0.06 mmol/l in the 2™ group).
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Conclusions. The method of treatment of osteoarthritis with the use of
anti-inflammatory diclofenac-containing gels is clinically effective. Being a
well tolerated, no side effect method, it can be broadly introduced into com-
bined therapy of osteoarthritis. In our opinion, the use of anti-inflammatory
diclofenac-containing gels enhances the efficacy of photo-magnetic therapy.

IMPORTANCE OF CONVENTIONAL
AND CONTEMPORARY PHOTOTHERAPY
IN MULTIDISCIPLINARY REHABILITATION
OF PATIENTS WITH SOMATIC SYMPTOM DISORDER

Vasilyeva-Linetskaya L.Ya.

Kharkov Medical Academy of Postgraduate Education, Kharkov, Ukraine,
e-mail: larisa.linetska@gmail.com

Somatic symptom disorder is related to the group of mental diseases
of neurotic origin, and its distinctive sign is appearance of various symp-
toms, which are common for different somatic disorders. However, their
presence in patients with somatic symptom disorder is not confirmed by
objective clinical examinations. So, «somatic», «visceral» complaints are
brought to the foreground in the patients with somatic symptom disorder,
while properly mental disorders are hidden behind «somatic» manifesta-
tions and are not recognized by both patients and doctors.

According to World Health Organization, somatic symptom disorder is
revealed in more than 20% patients of general hospitals and its diagnostics
necessitates complete exclusion of somatic disorders, which look similarly
to it (and which are stimulated by it). This is time-consuming and requires
consultation of various specialists and multiple, often costly examination
modalities, which define economic aspect of this issue.

Nowadays, complex treatment is provided to patients with somatic
symptom disorder, which includes medication and non-medication meth-
ods. First of all, taking into account somatic symptom disorder clinical man-
ifestations, pharmacotherapy is used, namely psychotropic drugs — anxio-
lytics, antidepressants, atypical neuroleptics etc. Another basic treatment
course in patients with somatic symptom disorder is psychotherapy with
differential application of almost all of its contemporary methods.

Contemporary and conventional methods of physical medicine are quite
effective, including different types of phototherapy. Since the end of 20" cen-
tury, transcerebral magnetic stimulation with induction of 1.5-2.5 T high-in-
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tensive pulse magnetic field and 100-500 ms pulse duration is used to treat
depressive disorders. This method was developed in the Great Britain and
it belongs to modalities with proved efficiency in treatment of patients with
various depressive disorders, including those resistant to antidepressants.

In 1980s, it was discovered that bright polychrome visible light sup-
presses melatonin secretion and stimulates synthesis and metabolism of
seratonine and dophamine in humans. Nowadays, non-selective chromo-
therapy is well-recognized method with approved efficiency (level IA) in
treatment of depressive disorders. It was determined that 2500 Ix light flux
requires exposition of 2 hours daily, 5000 Ix — 1 hour and 10000 Ix — 30 min-
utes, to achieve therapeutic effect. One of the major advantages of this
method is much faster achievement of antidepressive effect comparing to
the medication therapy — just 7-10 days.

Extraocular selective chromotherapy, which was developed under
close cooperation of eminent Ukrainian psychiatrist A.Chuprikoyv, is also
used in somatic symptom disorder treatment. In 1987 he designed «FILAT»
glasses, where light with variable wavelengths — longwave (red, orange
and yellow) and shortwave (green, blue and violet), - was used as a lat-
eralized agent. Nowadays, most of the companies manufacture glasses
with 20 various color lenses, including different color lens for each eye.

Besides, audiovisual stimulation devises are produced in many
countries, e. g. Nova Pro 100 (Panasonic, Japan). They utilize both light
and sound stimulation and combine glasses with various color lenses and
different musical rhythms with smooth frequency transitions.

Development of equipment with light-emitting diodes allows significant
optimization of phototherapy usage in patients with somatic symptom dis-
order for stimulation of their compensatory-sanogenetic reserves as well
as in psychiatric practice. All this will be presented in the lecture.

PHOTODYNAMIC THERAPY IN COMBINED TREATMENT
OF MALIGNANT TUMOURS

Gelfond M.L., Levchenko E.V., Baldueva I.A., Mamontov O.Yu.,
Semiletova Yu.V., Nekhaeva T.L
N.N.Petrov National Medical Research Center of Oncology,

Saint-Petersburg, Russia,
e-mail: mark.gelfond@gmail.com

Introduction. Long-term results of treatment and quality of life of
patients with malignant tumors who received complex therapy are often
limited to the development of local relapse. Photodynamic therapy (PDT),
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along with radiotherapy and chemotherapy, in many specialized clinics in
Russia is becoming an equivalent and effective component of combined
treatment of malignant neoplasms.

The purpose of the work is to improve the long-term results of
treatment of some nosological forms of malignant tumors with the help of
neoadjuvant and intraoperative PDT.

Material and methodology. PDT is carried out by radical and pal-
liative care programs, independently or as part of combined therapy, as
routinely or for urgent reasons (to improve the radical surgical intervention
or the threat of life to the patient). Thus, if necessary, emergency reca-
nalisation of the airway lumen and keep it unchanged for a long time, we
have carried out a multivariate analysis of the effectiveness in patients with
locally advanced or metastatic non-small-cell lung carcinoma endotracheo-
bronchial operations in combination with PDT and the different types of
radiation therapy, and combined as well as contemporary chemotherapy
schemes and chemoradiotherapy.

Neoadjuvant PDT was performed in 142 patients with primary skin
melanoma. The control group, comparable in all clinical parameters to the
first, comprised 128 patients who underwent only radical surgical treatment.

In order to achieve the most effective and maximum cytoreduction
for the treatment of malignant tumors in different locations and stages,
we commonly use intraoperative PDT. In particular, in 168 cases the vid-
eothoracoscopic combined pleurodesis for malignant recurrent pleurisy,
in the surgical treatment of 29 patients with gastric cancer with D2 lymph
node dissection and 13 patients - after panpleuropneumonectomy (12) or
pleurectomy (2) in combination with hyperthermal chemoperfusion.

The study included 50 patients with morphologically verified breast
cancer and pathomorphologically confirmed intradermal metastases of
the primary tumor. Randomization in the group was based on the fact of
receiving patients or lack of systemic antitumor therapy. After the required
number of PDT sessions, the effectiveness of the treatment was evaluated
as an objective response by the RECIST (Response Evaluation Criteria
In Solid Tumours) system.

Results. In non-small-cell lung carcinoma, endoscopic treatment al-
lowed at 30% of cases achieved complete and at 70% partial restoration
of the airway lumen. In general, objective response rate after the various
methods of adjuvant special treatment reached 61%, the stabilization pro-
cess was noted in 32% of cases, and the progression of the process - only
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in 7% of patients. Addition of endotracheobronchial operations and
PDT-chemoradiotherapy for stage IlIA bronchus cancer allowed to increase
the median survival up to 15 months. At IlIB - up to 11 months (P<0.001).

The effectiveness of PDT analysis proved the immediate and long-term
results of treatment, a significant improvement of patients life quality. The
postoperative period in the comparison groups proceeded without distinc-
tion. Long-term results are traced to 60 months. Statistical processing of
data was carried out using the Kaplan-Meier method. The obtained data
indicate a significant and reliable increase in the indices of disease-free
and overall survival in the group of patients receiving neoadjuvant PDT and
intraoperative PDT. Thus, recurrence-free survival in the main group with
skin melanoma was 92.7% (in the control group - 31.7%, P=0.002). The
overall survival rate was 83.1% (in the control group - 56.1%, P=0.001).
Five-year disease-free survival in gastric cancer was 78%, compared with
38% in the control group. With mesothelioma, out of 15 patients, 9 patients
did not develop a local recurrence. With an average follow-up of 20 months,
median survival rate was 19 months (7-31 months).

The frequency of objective responses in the group of women receiving
chemo-hormone therapy was significantly higher than that in the control
group and was accompanied by a marked decrease in the pain syndrome
and an improvement in the overall condition.

Conclusion. PDT is an effective method of treating malignant neo-
plasms, contributing to a significant improvement in the results of surgical
treatment.

EVALUATION OF CLINICAL EFFICIENCY OF ER,CR:YSGG
LASER INFRARED RADIATION FOR GINGIVECTOMY

'Cherepynskaya Y., 2El-Sabbagh R.F.

"Conservative Dentistry Department, Kharkiv National Medical University,
Kharkiv, Ukraine;
2King Hussein Cancer Center, Private practice, Amman, Jordan,
e-mail: juliyacherepinskaya@gmail.com

The literature data show that using of erbium laser infrared radiation
is one of the promising directions in modern periodontics, and allows to
achieve high clinical results for gingivectomy.

The aim of the study: to evaluate the clinical efficacy of Er,Cr:YSGG
laser infrared radiation for gingivectomy.
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Materials and Methods. A group of 23 patients aged 21 to 25 years
were involved in the study - 12 patients (group 1) with hyperplasic gingivitis
and 11 patients (group 2) with healthy gums. Gingivectomy was performed
on group 1, crown lengthening was performed on group 2. In both groups
the treatment was carried out by Er,Cr:-YSGG laser radiation exposure
(wavelength of 2,780 nm, power of 2-2,5 W, frequency of 50 Hz, 15-20%
air-water spray) for gingival ablation.

Dynamic observation of the periodontium was done at 1%, 2", 3 and
5" weeks after treatment to study the clinical parameters (plaque indices,
gingival inflammation, healing) and to examine patients’ complaints (post-
operative bleeding and pain).

Results. In the 1st week high plaque index, hyperemia of gingival and
pain were observed in areas of intervention during individual hygiene in
all patients. Observation after 2, 3 and 5 weeks indicated a stable positive
dynamics of plaque index, and these results correlated with the clinical
signs of gum healing and the absence of pain complaints. No statistically
different data were found between the indices of clinical parameters in 3™
and 5" weeks in the two groups (P>0.05).

Conclusion. The results of our study coincides with the opinion of
most authors in terms of wound surface healing, control of secondary in-
fection, relieving postoperative pain and reducing hemorrhage, confirms
the advisability of using this technique in similar cases. It can be stated
that the use of the Er,Cr:YSGG laser radiation for gingivectomy is an al-
ternative minimal invasive method for reengineering of the gingivae and
can be substantively introduced into the treatment process among dental
specialists. Level of evidence: case series, level IV.

NMPUMEHEHUE CBETOTEPAINWU ANA KOPPEKUWA
COCTOSAHUA NUL C BETETOCOCYQUCTOW OUCTOHUEMN

’Mocoxos H.®., 'Konynaesa T.B., 'Kopo6os A.M., 2MwweHko O.C.

"XapbKkoscKull HayuoHabHbIU yHUsepcumem umeHu B.H.KapasuHa;
2I'yY «MlHcmumym Heeporioauu, rncuxuampuu u Hapkosoeuu HAMH YkpauHbi»,
Xapbkos, YkpauHa,
e-mail: nsd17@ukr.net

AKTya.HbHOCTb. [Monck HOBbIX HEMeaVKaMEHTO3HbIX METOA0B KOppekK-
LI COCTOAHUA NpPU BereTococy/J,MCToﬁ ONCTOHUN OCTaeTCA aKTyalibHbIM
Ha COBpeMeHHOM 3Tane.
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O pPHEKTUBHBIM ABNATCHA BKIHOYEHME pasnMyHbIX (PU3MoTeEpaneBTu-
YEeCKMX METOAOB B KypC NeveHns n peabunuraumm naumeHToB C BEreTo-
COCYyaUCTON OUCTOHUEN.

Uenb Hawen paboTbl — ndyvyeHne ahPeKTMBHOCTN CBETOTEPANNN
y B0nbHbIX C BErETOCOCYAUCTON SUCTOHMEN.

MaTtepuanbi 1 MeTOAbI UccneaoBaHus. Hamu obecregosaHbl 12 na-
LMEHTOB C ANarHo30M «Beretococyanctas AMcToHns». Bce obcnenosaH-
Hble — CTyAEeHTbl JHEBHOIoO OTAeneHms XapbKOBCKOro HauMOHarnbHOro
yHuBepcutete nmeHn B.H.KapasuHa B Bospacte ot 18 oo 21 roga.

[nsi BbIABNEHWS NPU3HAKOB BEreTaTUBHBLIX M3MEHEHWI UCMONb30Banm
onpocHuk BenHa A.M.; npuMeHanu Takke MeToq OUEHKM OrMoanekTpude-
CKMX CBOWCTB KIETOUHbIX siaep (onpenensny nokasatens 30A % - npoueHT
3ANeKTpooTpULIaTENbHbLIX A4ep B KneTkax BykkanbHOro anutenus), KoTo-
PbI ABNSAETCA MHTErpanbHbIM TECTOM, OTpaXalwmm (PyHKLMOHANbHoe
COCTOsIHME OpraHn3ma.

CeaHcbl cBeTOTEpPANMM NPOBOAUIN C NMPUMEHEHMEM MOSTIMXPOMHOTIO
annapata Kopobosa A. — Nocoxoea H. «bapsa-LIHC/IMX», aganTupoBaH-
HOro aHaToMu4eckn ansa obrny4yeHns BONIOCUCTON YacTu ronosbl. B kave-
CTBE MCTOYHMKOB CBETA B HEM MCMONb30BaHbl CBETOAMNOAbI, KAXObIA 13
KOTOpPbIX U3ry4aeT Ha OAHON U3 LIEeCTU AMNWH BOMH: MHppakpacHoe nany4e-
Hue — 940 HM, kKpacHoe — 630 HM, xenToe — 590 HM, 3eneHoe — 525 Hm, cu-
Hee — 470 HM, duonetoBoe — 405 HM. OBLLee KONNMYeCcTBO CBETOAMOOOB -
336 (no 56 B kaxxgoM cnekTpanbHOM AnanasoHe). MoWwHOCTb n3nyyeHus
Kaxkgoro cBeToamona - 1-2 MBT. Pexxum paboThbl - HenpepbIBHbIN. MuTaHne
CBETOAMOO0B OCYLLECTBMASIETCA C MOMOLLLIO aganTtepa NOCTOSAHHOIO Toka
C HanpsbkeHnem 15 B.

CeaHcbl cBeToTepanuu GbinyM NpoBeAeHbl B BECEHHUI nepuog
yuyebHoro roga. Kypc nevennsa coctosan us 10 exegHeBHbIX Npoueayp
C NPOJOIMKUTENBHOCTBIO BO3OENCTBUSA 5 MUHYT B TEYEHUE NEPBbLIX NATU
OHEN 1 NPOJOIKUTENBHOCTLIO BO3aencTBms 10 MUHYT (C NATUMUHYTHBIM
nepepbiBOM Nocne NATUMUHYTHOTO BO3OENCTBUSA) B TEHEHNE CrieayHoLLMX
NATU AHEN.

Pe3ynbrathl M o6cyxaeHue. [Jo Ha4ana KOppeKkLun BereTaTuBHbIX
ONCYHKLUMIA BCE YYACTHUKM SKCMEPUMMEHTA NPeabABIANM Xanobbl Ha
NMOCTOsIHHbIE rOfNoBHbIE ©0MK, FONOBOKPYXEeHMe, 6onn B CycTaBax, XpOHU-
YeCKyH TPEBOXHOCTb, YCTanocCTb, AENPECCUI0, HAapyLLEHNs cHa. icxoaHble
3HaveHusa nokasatens 90A % knetok BGykkanbHOro anutenus y obecne-
AyeMbIX UL, He COOTBETCTBOBAsM Bo3pacTHon HopMme (y 10 y4yacTHMKOB
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3KCMnepuMeHTa nokasaTtenb Obin Bbile HOPMbI, Y 2 — HUXe HOpMbI). o
pesynsratam Tecta BeHa Ha Hann4yMe BereTatuBHbIX PaCCTPOWCTB Y BCEX
obcnenyemblx Habrtogancs eelicokui 6ann: 41,5-51,8, npu BepxHewn rpa-
Huue HopMbl 25 Gannos.

B npouecce neyeHus mbl Habnoganu NONOXUTENbHYIO AUHAMUKY
coctosHus 6onbHbIX. Obcneayemble nvua oTMedani 3Ha4uuMTenbLHoe yny4-
LEeHNne CaMOYyBCTBUS: NpeKpaTunucb ronosHble 6onn, 6onu B obnactu
cepaua, yny4yLumnncs CoH, nosiBunack akTMBHOCTb, 60ApOCTb. YCTaHOBMNEHO
Takke 3HaunTenbHoe ynydweHne nokasatena 30A % y GonblmHCTBa
naumeHToB. Peakuusa obcnegyembix nuvu CyLECTBEHHO 3aBUCUT OT €ro
NCXOAHbIX 3HaYeHun. CBeToTepanus okasbiBaeT HOpManuaytoLLee BRmsiHe
Ha nokasatenb Q0A %, n yem 6ornblle UCXOAHOE OTKINOHeHMe nocnen-
Hero oT HOpMbI, TeM Bonee 3HaYNTENbHBLIM OKa3blBAETCH €ro M3MEHEHne
B CTOPOHY HOpManusaumu nocrne CBETOBOIO BO3OENCTBUS.

Mo paHHbIM TecTa BelHa, nocne Kypca nevyeHns ¢ npuMeHeHuem
annapata «bapsa-LIHC» Habntoganacb nosuvtuBHas anHamuka: 6annbl
nauuneHToB konebanuck B npegenax 19,45-20,6.

BbiBoabI. Pesynsrartsl NpoBegeHHOro CCnefoBaHns CBUAETENLCTBY-
0T O LiernecoobpasHoOCTV 1 NPUOPUTETHOCTU NPUMEHEHNS NONMXPOMHON
cBeToTepanuu AN KOppeKLmn COCTOSHUS NL, C BEFrEeTOCOCYAMUCTON An-
CTOHWEN.

[MonyyeHHble HaMW AaHHbIE NoKasanu, YTo METOZ, OLEHKM Bruoarnek-
TPUYECKMX CBONCTB KINETOYHBIX S4ep MOXET BbITb MCNOMb30BaH A1 onpe-
Aernenns NHAMBMAyanbHbIX 0COBEHHOCTEN peakumy opraHn3mMa, OLEHKM
3(PHEKTUBHOCTN 1 AOCTATOYHOCTM Kypca CBEToTepanuu.

APPLICATION OF PHOTON TECHNOLOGIES
FOR CORRECTION OF THE CONDITION OF PERSONS
WITH VEGETOVASCULAR DYSTONIA
2Posohov N.F, 'Kolupaeva T.V., "Korobov A.M., ?Ischenko O.S.
VN Karazin Kharkiv National University
2SI “Institute of Neurology, Psychiatry and Narcology of the NAMS of Ukraine”

The effects of photoexposure in patients with vegetovascular dystonia
were investigated. The state of the body of the subjects was assessed
according to the AM Wayne scale and by the percentage of electronegative
nuclei of buccal epithelium cells by the method of microelectrophoresis. During
the treatment, positive dynamics of the patients’ condition was observed.

Key words: nucleus, microelectrophoresis, buccal epithelium.
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XUPYPIUA BOJIbHbIX C 3KCTPAMEAYJINAPHLIMU
onyxonAamum TUNA «NECOYHbIE YACbI»
C UCMOJIb3OBAHUEM HEOJMMOBOI'O JIASEPA

Ctynak B.B., Enuceenko N.A., MNMeHatopuH N.B.,
LLlabaHos C.B. Bacunbes N.A.

@IrbY «Hosocubupckuli Hay4YHo-uccredogamerbCKul UHCmumym
mpasmamonoeauu u opmoneduu (HHUNTO) umenu A.J1.L{uebsiHa»
MuH3dpasa Poccuu, Hoeocubupck, Pocculickas ®edepayusi,
e-mail: eliseenkoivan@gmail.com

Cpean Bcex nepBUYHbBIX OMyXOnen LeHTparnbHON HEPBHOW CUCTEMBI
ONyXOonu CNMHHOTO Mo3ra cocTaBnsatoT 10%, U3 KOTOpbIX HA SKCTpameayn-
NSPHbIE NPUXOOUTCS MO Pa3HbIM UCTOYHUKaM OT 75% 10 90%. Onyxonamu
TMNa «MeCOYHbIE Yachbl» HA3bIBAKOT IKCTpaMeaynnsapHblie HoBoobpasosa-
HWS CMMHHOIO MO3ra, MMetoLLIME MHTPaKaHamnbHbIV 1 NapaBepTebpanbHbIn
KOMMOHEHTHI. [laHHbIN TN pocTa Hanbornee xapakTepeH AN Takux rmcTo-
FIOrMYeCcKMX TUMOB, Kak HEBPMHOMAa U MeHnHrmoma. CornacHo nuteparyp-
HbIM OAHHbIM, UCTUHHbIE OMYXONM TUMa «MECOYHbIE Yacbl» COCTaBMSOT
okono 15% crnyvyaeB Bcex aKCTpameaynnsipHbix onyxonen. Hanbonee
YyacTas nokanusauusi COOTBETCTBYET LUENHOMY OTAENY NO3BOHOYHUKA.

OCcob6EeHHOCTBIO XMPYPrUYECKOro JIeYEeHUsT AaHHOIO Buaa OOBbEMHbIX
obpasoBaHun ABNSETCS TO, YTO yaaneHuto OyayT nognexarb He TONbKO
BHYTPUKaHarnbHbIA U MHTpadopaMnHanbHbIA, HO U NapaBepTebpanbHbIn
KOMMOHEHTbI, YTO 3HAYUTENBHO YCIOXHSAET paboTy Xvpypra, yBenmymsaeTt
ONUTENbHOCTL ONEepPaTMBHOMO BMELLATENbCTBA, PUCK MOBPEXAEHNS cocen-
HUX HEPBHbIX CTPYKTYP U BO3HUKHOBEHMSI KDOBOTEYEHUS.

TeM He MeHee, HY>XHO CTPEMUTbLCS K OLHO3TAMHOW TOTanbHON
pes3eKkuun y3noB OMyxomnwu, Tak Kak NodTanHoe yaaneHue 3Ha4nTenbHO
yBenu4YMBaeT CPOK HETPYAOCNOCOOHOCTU BOMbHBIX U PUCK XMPYyprude-
CKMX OCINOXHEHWUN Npu nocrneayrLwmx onepaumsix. Ho gaxe totanbHoe
yAaneHve AaHHbIX BUAOB 00pa3oBaHUN He rapaHTMpyeT BO3HUKHOBEHUS
MOBTOPHOIO pOCTa OMyXOrn B 3TOM MecCTe.

Llenb nccnepoBaHuWA: aHanm3 KMMHUYECKNX Pe3ynbTaToB XMpypru-
YECKOro fnieYeHns onyxofien CMMHHOIO Mo3ra Tuna «MeCOYHbIe Yachl» C
NpUMEHEHNEM N3Ny4YeHNs HEOAMMOBOIO Nnasepa.

Matepuanbl u MeToabl: KnuHnyeckuii Matepvan Ans JaHHOro aHanmnsa
- 83 yernoeeka ¢ HOBOOOPA30BAHUSIMM TUMa «MECOYHbIE Yachly», NTEYMBLUNECS
B HHUWTO umenn AJ1.LmBbsHa B 1999-2014 rr. (GaHHOE KOnM4ecTBo cocTa-
BuIno 12,9% ot obLLero YmMcna onepupoBaHHbIX 3a 3TOT Nepuros, NaLMEHTOB).
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N3 Hux 49 - XeHLWmHbI, 34 - My>X4nHbI; cpeaHuii Bo3pacT - 49,8+1,6 ner;
cpenHsisi NpoaoMKNTENBHOCTL HabnoaeHus - 7,4+1,3 roga.

3 83 GonbHbIX 57 YenoBek (rpynna cpaBHeHMs) ObIN ONepUpPoOBaHbI
C NPUMEHEHNEM COBPEMEHHbBIX METOL0B MUKPOXUPYPIUU U HEMPOU3n-
ONOrn4YecKoro KOHTpons. ¥ 26 60nbHbIX (rpynna uccrnegoBaHns) Hapagy
C 9T!M BO BpeMs yoarneHusi Onyxonun NpyuMeHsocb BO3AENCTBUE NHGpa-
KpacHbIM U3My4YeHNEM.

B pabote npumeHsincs HeogumoBbii MAIM-nasep (Nd:YAG) Medilas
Fibertom 8100 npoussogctea Dornier MedTech (l'epmaHus) ¢ AnuHHOM
BonHbl 1064 HM, AnanazoHom mMoLHocTM oT 2 Ao 100 BT, u AnvHHOM nMm-
nyneca ot 100 mc.

B 3aBucumocTu oT Tonorpado-aHaTOMUYECKNX B3aMMOOTHOLLEHNIA BCE
OMNyXOmy CMMHHOIO MO3ra ObIN paHX1pPOBaHbI MO OOLENPUHATHIM B MUpe
knaccudpukaumam Eden K. (1941 r.) n Sridhar K. (2001). Hanbonee 4acto
BCTPETUNCHA MHTPAdKCTpaaypanbHbI Xxapaktep pocta - | Tmn no Eden
(noctoBepHocTb pasnuunin pTM®<0,01). MapaBepTebpanbHbIn 3KCTpa-
aypanbHbin poct onyxonu (Il Tun no Eden) 3HauvTenbHO npeobnagan:
B 19 cnyyasix AnarHoOCTUpOBaH pasMep napasepTebpanbHOro KOMMNOHEHTa
mMeHee 2,5 cm B guameTtpe (pTM®= 0,001), B 7 cnyyasix - bonee 2,5 cm (ru-
raHTckas onyxonb, pTM®=0,0019), a [eCTPYKT1BHbIA POCT B TEMNO MNO3BOHKA
(MnodacumaneHble TkaHmn) - y 7 yenosek (pTM®=0,0026). KonnyecTso
Onyxonem, pacTyLnX U3 KOPELLKOB CMMHHOMO MO3ra, 3Ha4nTenbHO Npeob-
nagano, oHu Bctpetunuck B 67 (80,7%) cnyyaes. B rpynne nccrnegoBanus
nx 6bino 46 (80,1%), B rpynne cpaBHeHus - 21 (80,8%, pTM®=1,0000).

Pe3ynbraTtbl n o6cyxaeHue. [pyMeHeHne nasepHoro nanyyeHus
NO3BONMITO AOCTUTHYTh Gonee BbICOKMX PYHKLMOHANbHBLIX NoKasaTernen
yXe B paHHeM nocrneonepauuoHHoM nepuoge. B nosgHem nocneonepa-
LIMOHHOM Mepuroae B rpynne UccnefoBaHms XOPOLUMIA pe3yrnbTaT nory4yeH
y 4 6onbHbIX (15,4%), yaoBnetBoputenbHbIv - y 14 nauneHToB (53,8%)
N HeyaoBneTBopuTenbHbIv - y 8 6onbHbix (30,3%). B rpynne cpaBHeHus
K 9TOMY CPOKY XOpoLuune peaynbTraTel nofnyyeHsl y 3 6onbHbIx (5,3%), yoos-
nerBoputenbHble -y 17 (29,8%) n HeynosneTsopuTenbHble-y 37 (64,9%).

AHanM3 Xnpypru4eckoro fie4eHnst B 3aBUCMMOCTM OT a3 KNnHu4e-
CKOro TeyeHus OMnyxorieBoro npouecca rnokasars, YTo Yyactota HeyaoB-
neTBOpPUTENbHbBIX Pe3ynsTaToB HapacTaeT No Mepe MpPorpeccupoBaHns
nonepeYHoro NopaXkeHms CNMHHOro Mo3ra. HanbonbLuee 1 CTaTuCTUYECKN
OOCTOBEPHOE KOMMYECTBO HEYOOBMETBOPUTENbHbIX PE3YNLTAaTOB MO CPpaB-
HEHUIO C MppuTaTMBHON ha3ol 3aboneBaHnsa MOMy4YeHO Y NaLMEHTOB
B (hase 4YaCTUYHOrO 1 NONHOIO NONEPEYHOro NOPaXKEHUS CIMHHOIO MO3ra.
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B TeuyeHne 5 net ¢ MomMeHTa nNpoBefeHus onepauun obliee Konu-
YeCcTBO peunanBOB U CriyvyaeB NPOLOIMKEHHOMO pocTa HOBooGpasoBaHui
coctaBuno 6,0%. B rpynne nccnegoBaHusa peunanBoB He Gbino; Nulb
nocne yganeHus 3nokavyectBeHHbIx onyxonen y 2 (7,7%) 4enoBek BO3HUK-
na KnMHUKo-ToMorpaduyeckasi KapTvHa NpogorKeHHoro pocta. B rpynne
CpaBHeHVs peunamBnpoBaHne bebino guarHoctnposaHo y 1 (1,8%), a npo-
OOMKeHHbIN pocT — Yy 2 (3,6%) nauneHToB.

BbiBoabl. Takum o6pa3om, TEXHONOIMMA NPUMEHEHMUS N3IyYeHus
HEeOAMMOBOrO fasepa Mnpu yaaneHun onyxonemn Tuna «necoyvHble Yacbl»
YMEHbLUAET PUCK PasBUTUSA CTOMKUX HEBPOJTOMMYECKMX HAPYLUEHUN B
oTAaneHHoOM nocrieonepauyMoHHOM Nepuoae U pasBUTUS peuuanBoB
HOBOOOpa3oBaHUs.

NEODIM LASER USE IN SPINAL CHORD EXTRAMEDULLAR
«HOURGLASS» TUMOR SURGERY
Stupak V.V., Eliseenko I.A., Pendyurin 1.V., Shabanov S.V.
Tsivyan Novosibirsk Research Institute of Traumatology and Orthopedics,
Novosibirsk, Russian Federation,
e-mail: eliseenkoivan@gmail.com
We analyzed 83 cases of «hourglass» tumors’ surgical treatment.
Neodymium laser with wave length 1,064 um had been used in 26 cases
(study group). Modern microsurgical methods had been used in 57 cases.
There were 4 patients (15.4%) with good clinical results, 14 (563.8%) with
satisfactory, 8 (30.3%) with unsatisfactory clinical results in study group. In
control group it had been 3 (5.3%), 17 (29.8%), 37 (64.9%), respectively.

EFFICIENCY OF COMBINED APPLICATION
OF LOW-INTENSITY PHOTOMAGNETIC THERAPY
AND CRANIOSACRAL THERAPY IN PATIENTS
WITH CHRONIC CEREBRAL ISCHEMIA

Fedorov S.N.

Shupyk National Medical Academy of Postgraduate Education, Kyiv, Ukraine,
e-mail: sergnsp2011@gmail.com

Introduction. In the structure of cerebrovascular pathology a chroni-
cal cerebral ischemia (CCI) takes 3/4. The main etiological factors of CCl
development are hypertensive disease and atherosclerosis. The high
prevalence of CCI, the presence of polymorbidity in these patients, as

“Application of Lasers in Medicine and Biology” 73



Practical Photomedicine

well as the severe consequences of CCl in the form of stroke, require the
creation of an optimal rehabilitation complex. Polypharmacy, allergic reac-
tions, increased propensity to side effects of drugs, age-related changes
in pharmacokinetics and pharmacodynamics is an incomplete list of the
negative effects of pharmacotherapy. Inclusion of a combination of physical
therapy method (low-intensity photomagnetic therapy - LIPMT) and manual
therapy (craniosacral therapy) in the rehabilitation complex increases the
effectiveness of rehabilitation and reduces the side effect of medications.

Purpose of the work: to study the efficiency of rehabilitation complex-
es and their influence on extra- and intracranial cerebral hemodynamics,
neuropsychological state (anxiety, depression, cognitive status), and on
function of the autonomic nervous system in patients with CCI.

Materials and methods. Instrumental research (Doppler ultrasound),
neuropsychological tests (Spielberger-Khanin anxiety scale, Beck Depres-
sion Inventory, MoCA test) and determination of the state of the autonomic
nervous system (vegetative index of Kerdo) were conducted for 160 CCI
patients of average age 53.70+1.31 years (80% of them there were women
and 20% - men). In 90% of patients with CCIl the main cause of the disease
was hypertensive disease, and 10% had a combination of hypertensive
disease and atherosclerosis. To assess the effectiveness of rehabilitation
complexes, all patients were divided with random sampling method by age
and sex into 4 groups of 40 patients each: three main groups (120 patients)
and a control group (40 patients).

Before the craniosacral therapy, restrictions on the mobility of body
tissues were diagnosed, that is, the areas of the body, where the craniosa-
cral rhythm was significantly weakened, asymmetric or nonexistent were
identified. The implementation of the craniosacral therapy complied with
the 10 step protocol [Upledger JE, 1983]. Manual therapy was done once
a week. The duration of each session was from 40 to 60 minutes.

All other days of the week the LIPMT sessions were held by means
of apparatus MIT-MT. The procedure parameters were: the repetition rate
of pulses - 10.0 Hz, the magnetic induction - 30 mT, the power of the blue
radiation - 50 mW. The course of treatment included 10 procedures, the
duration of each was 15 minutes. Photomagnetic applicator of MIT-MT
was placed on the following reflexogenic zones: sinocarotid, ulna fossae,
large occipital foramen, between the eyebrow archs.

The effectiveness of the rehabilitation complex was assessed accord-
ing to the following criteria:
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» dynamics of transcranial Doppler ultrasound research (mean maxi-
mum linear velocity of blood flow, resistance index, pulsation index, venous
blood flow in veins of Rosenthal, diameter of internal jugular veins;

» dynamics of the data of the neuropsychological examination by
Spielberger-Khanin, Beka, Montreal (MoCA test) scales of cognitive func-
tion evaluation;

» dynamics of data of the function of the autonomic nervous system
(vegetative index of Kerdo).

Efficiency criteria: high efficiency - the presence of positive and sta-
tistically reliable dynamics at least two of the above listed indicators; mod-
erate effectiveness - the presence of positive and statistically significant
dynamics in one of these indicators; low efficiency - absence of positive
and statistically reliable dynamics in the indicators.

Results. During the ultrasound examining of CCI patients of the three
main and one control groups with before the rehabilitation; we revealed
the decrease in the maximum linear velocity of blood flow in the extra and
intracranial arteries of the head and neck, the increase in vascular tone
(the increase in resistance index and pulsation index, the acceleration of
venous blood flow in Rosenthal veins, and the increase in the diameter of
internal jugular veins.

At neuropsychological examination in the main and control groups of
patients with CCl, a high percentage of patients with a high and medium
level of situational as well as personal anxiety was detected. An analysis
of the data obtained during testing of depression and cognitive statuses
showed that cognitive and depressive disorders were detected before
rehabilitation in all patients of the observation groups and are comparable
in severity.

When studying the function of the autonomic nervous system before
rehabilitation in patients with CClI, the sympathetic influence of this system
was predominant (vegetative index of Kerdo - 24.1+3.85).

After the application of rehabilitation complexes with combined LIPMT
and craniosacral therapy in the main groupr, we observed as to ultrasound
research data a more significant (P<0.001) increase in blood flow veloc-
ity in internal carotid arteries, middle cerebral arteries, vertebral arteries
(V1-V2) and venous outflow in both veins of Rosenthal and internal jugular
veins. Whereas in the control group of patients, there was only one-sided
improvement in venous outflow (right veins of Rosenthal and internal
jugular veins).
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Using the abovementioned rehabilitation complex (LIPMT and crani-
osacral therapy), the following dynamics of the parameters of neuropsy-
chological tests (Spielberger-Khanin, Beck, MoCA test) was traced in
patients with CCI.

The Spielberger-Khanin test showed that in the main group authen-
tically P<0.01, the percentage (%) of patients with a high level of anxiety
decreased, and % of patients with moderate and low anxiety increased.
In the control group, the same trend was observed in terms of situational
anxiety. However, the changes were unreliable. Fluctuations in indices of
personal anxiety had the same pattern.

Bek’s test revealed that in the main group there was a significant
increase in % of patients with no depressive symptoms and with mild
depression (subdepression), and a significant reduction in % of patients
with moderate and severe depression. In the control group, a similar pat-
tern was recorded, but the changes were statistically unreliable (P>0.05).

The MoCA test showed positive changes in the scale of the patients
in the main group in the rehabilitation process, which was manifesting in a
decrease in the severity of cognitive impairment. In the control group, there
was a trend towards positive changes in the indices of the aforementioned
scale (P>0.05).

After the course of rehabilitation in the main group, there was a statis-
tically significant decrease in vegetative index of Kerdo (10.7+£2.1, P<0.01),
which indicates its shift to the zone of normalization of the autonomic nerv-
ous system function. In the control group, a similar pattern was recorded,
but the changes were statistically unreliable (P>0.05).

According to the data obtained during the study, an evaluation of the
effectiveness of the rehabilitation complex in patients with CCI was car-
ried out. In the main group of patients who were receiving rehabilitation
interventions, the use of the rehabilitation complex showed high efficiency
according to the effectiveness scale. In the control group of patients who
received rehabilitation interventions in the form of pharmacotherapy, the
low effectiveness was demonstrated according to the effectiveness scale.

Conclusions. The combination of LIPMT and craniosacral therapy
accompanied with the elimination of vasospasm, increasing in blood flow
to the brain, and improvement in venous outflow.

This was indicated by a decrease in the peripheral resistance index,
an increase in linear velocity of blood flow in the examined arteries (internal
carotid, middle cerebral and vertebral ones), a decrease in the linear ve-
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locity of venous blood flow in the in veins of Rosenthal, and in the diameter
of the internal jugular veins.

Changes in the neuropsychological state of patients with CCl illus-
trated improvement in mood, positive dynamics of changes in indicators
of situational and personal anxiety, Beck depression scale, MoCA test.

Vegetative index of Kerdo shifted to the zone of normalization of the
autonomic nervous system function.

The obtained results allow considering the aforementioned reha-
bilitation complex as highly effective in the rehabilitation of patients with
chronical cerebral ischemia.

INNOVATIVE APPROACHES IN THERAPY OF ADDICTION
CONDITIONS WITH LASER TECHNOLOGIES

Sosin |., Chuiev Yu., Honcharova O.

Kharkiv Medical Academy of Postgraduate Education,
Addictology Department, Kharkiv, Ukraine,
e-mail: dr.chuiev@gmail.com

Modern addictology has developed and uses widely the therapeutic
approaches which involve application of complex drug-free and medication
modalities in the comprehensive therapy of addiction conditions, and which
have become fundamental innovative trend.

Development of medical rehabilitation complexes based on the tool
technologies is an extremely important task for all stages of intensive
therapy of the addiction diseases. Recently, the methods of tandem
intensive care, which are based on the use of mutually potentiated
therapeutic effects of various drug-free methods (laser therapy, membrane
plasmapheresis, transcerebral electrophoresis), with inclusion of analgetics,
antidepressants, anticonvulsants, nootropics, have been demonstrating its
great potential.

The urgent conditions in the clinical course of addiction diseases,
which mostly determine the serious degree of the current addictological
situation in our country, should become a priority in the scope of the study
and implementation of intensive detoxification programs. The search
for precision medicine innovative nanotechnology approaches to algic
syndrome correction in clinical addiction therapy is recognized as one of
the most promising task, that is reflected in the positions, recommendations
and guidelines issued by the European Psychiatric Association.
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Several innovative approaches in the treatment of addiction conditions
with laser technologies that are widely used in integrated therapeutic
programs, were developed at the level of the Patents of Ukraine, presented
and described below.

Method of complex nanotechnological detoxification at opioid
dependence (Patent of Ukraine 52855; I.K.Sosin, V.V.Shapovalov (Jr),
O.Yu.Goncharova, V.0O.Shapovalova, Yu.F.Chuyev, V.V.Shapovalov,
V.P.Chernykh. Published 10.09.2010; Bulletin Ne17/2010).

For the purpose of accelerated and qualitative elimination of toxic
substances, increase of clinical efficacy and reduction of time of the treat-
ment for opioid dependence, membrane plasmapheresis sessions are
performed (1-2 sessions with 3-day intervals) with the dosed blood plasma
exfusion volume of 600.0 to 1000.0 ml, and in 12-14 hours, when the pain
syndrome and other signs of withdrawal syndrome recur, an additional
transdermal irradiation on the local pain zones and acupuncture points
is done by contact pressure technique (once per day, for 3-5 days) and
combined magnetic-laser method with the following parameters: one-point
exposure — 2-2.5 minutes, 4-6 points per session, total exposure 10-15 min-
utes, infrared range of laser irradiation, 860-890 nm wavelengths, power
of 5-10 mW, magnetic induction of 40-50 mT.

The new method of high detoxification synergetic efficiency in addic-
tology was developed on the base of an idea of selection, complex combi-
nation of modern therapeutic biophysical factors that meet the criterion of
their absolute or relative involvement (associativity relation) to the range
of ultra-low, nanotechnological size (nanotechnological detoxification, in
our terminology).

First, this requirement corresponds to the modern membrane plas-
mapheresis, the key feature of which is a nanotechnological component
taking part in the achievement of qualitative selective ultrafiltration effects
of hemomaodification: a high-tech modeling of the pores of a membrane
filter of 400 nm diameter, which is smaller than the diameter of erythrocytes
(mean diameter of 7550+9 nm), that provides a reliable separation of them
from the blood plasma contaminated with xenobiotic complexes, and thus
intended to be removed.

Second, it is application in detoxification addictology of such bio-
physical factors that cause accelerated therapeutic express effects. In our
recommendations it is infrared laser irradiation (wavelength of 860 nm), the
effect of which is carried out in a permanent magnetic field of physiological
intensity (50-100 mT).
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Reflexogenic zones and acupuncture points (which are chosen by the
pathogenically targeted acupuncture recipe) that are located in or nearby
the painful areas in opioid dependence patients, should be treated with
magnetic-laser influence. According to the recommended method, zones
of the elbow and knee joints, thoracic and lumbar spine are the most often
subject for magnetic-laser exposure in opioid dependence.

We observed 96 opioid dependence patients at the withdrawal stage
(F 11.30, according to ICD-10). Membrane plasmapheresis and short-
term use of magnetic-laser therapy applied against the background of
conventional medication therapy is a new effective approach in relieving
detoxification therapy for urgent conditions in opioid dependence, which
provides better relief of withdrawal syndrome. Complex of nanotherapeutic
approaches allow to improve psychoneurological and somatoneurological
manifestations of withdrawal symptoms within 3-4 days, stabilize anti-drug
motivations.

Integrated method for relief of withdrawal syndrome at Coaxil
dependence (Patent of Ukraine 56682; I.K.Sosin, V.V.Shapovalov, O.Yu.
Goncharova, V.O.Shapovalova, Yu.F.Chuyey, V.V.Shapovalov, O.l.Sorokin,
0.0.Kurizheva, 1.M.Skvyra, O.V.Druz’. Published 25.01.2011, Bulletin
Ne2/2011).

Method of integrated relief of the withdrawal syndrome at Coaxil
dependence are developed, which included the pharmacological therapy
and additionaly the membrane plasmapheresis. The latter procedure is
carried out in 1-3 sessions at 3-day intervals with the dosed blood plas-
ma exfusion volume of 600.0 to 1000.0 ml. The medication treatment is
differentially supplemented with oral antidepressant Deprivox 50.0-100.0
mg 1-2 times a day, up to 3 months course, hepatoprotector Darsil (1-2
tablets - 35-70 mg of Silymarin, 3 times a day, for a course up to 3 months),
bipolar technique transcerebral electrophoresis of Analgin (0.5% solution
from cathode) and Diphenhydramine (2.5% solution from anode) every
day, one daily exposure of 25-30 minutes for the course of 3-5 sessions.

Coaxil (Tianeptine) abuse with the purpose of narcotization, is referred
to new, highly malignant and therapeutic resistant forms of addiction in
young age, leading to rapid disability.

The problem of treating patients with Coaxil dependence is related not
only to the more severe and prolonged course of the withdrawal syndrome,
but also to the specific mental disorders occurring at this form of depen-
dence (severe agitation, anxiety, nervousness). Virtually, no remissions
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are seen at Coaxil dependence. There are also no conscious motivations
for treatment in order to get rid of this form of drug addiction.

26 Coaxil dependence patients, used the Coaxil intravenously (on
average 60-100 tablets, ground and dissolved in ordinary water), were
under our examination. All of them were in abstinence. In the main group,
16 patients were treated with the proposed method of pharmacological
therapy against the background of standard treatment. In the observation
group, 10 patients received only standard treatment.

The intensity of pain was scored from 0 to 10, where 0 point meant
no pain, 10 indicated unbearable pain. Pre-treatment level of pain in both
groups was characterized by the patients as «intolerable, twisting, tearing,
breaking muscles, like an iron helmet on the head»; the average score for
both groups was 8.70+1.54 points. Immediately after the first session of
plasmapheresis in the main group, muscular and articular pain sensation
decreased significantly, headache almost stopped, the pain score was
4.2+1.2 points, the difference was significant (P<0.01). In the observation
group pain rate decreased rather slowly, at the treatment day 3 the score
was 8.4+1.3 points, the difference with pre-treatment level in this group
was not reliable (P>0.05), and with the main group data it was reliable
(P<0.01). After the treatment, patients of main group presented practically
no complaints of pain, sometimes in the morning a headache or muscle
pain occurred; patients of observation group felt almost incessant pain in
joints, muscles, and low back. The pain level decreased significantly in
main group by 2.740.8 points, (P<0.01), and in observation group to 5.6+0.3
points (P<0.01). The difference between two groups in post-treatment
period is significant (P<0.01).

In all patients, the laboratory marker of the cytolysis syndrome, the
De Richtis ratio, decreased, that, in our opinion, is due to the toxic effect
of Coaxil on the liver condition (pre-treatment level 0.52+0.07 in both
groups). During the therapy, the positive dynamics of the De Richtis ratio
in both groups of patients was observed, the most significant it was in the
main group (0.76+0.03), significant difference (P<0.01). In the observation
group, the average value of the De Richtis coefficient was 0.65+0.01, the
difference with the pre-treatment scores and with the main is significant
(P<0.01). But in no group normal values did not reach, which required
further treatment with hepatoprotector Darsil.

Laser activated analgesic effects of opioid receptor agonists
in integrated algorithms of modern addictology (Patent of Ukraine
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14322; Method of relieving pain in the opiate addicted patients / [.K.Sosin,
V.V. Dolgiy, I.V.Kuprienko, Yu.F. Chuyev, D.V.Saikov, L.V.Lazirskaya.
Published 15.05.2006, Bulletin Ne5/2006).

Nowadays, minimization of daily dosages for opioid receptor agonists
in treatment programs of opioid dependent patients is an important issue
of modern addictology.

Objective was to study the features of integrated application of
intravascular laser therapy technique targeted to reduce Tramadol
therapeutic load for pain syndrome management at opioid dependence.

Laser therapy unit, disposable optic polymer-polymer probes,
disposable needles were used. Needle was injected into cubital vein
by transdermal puncture, disposable probe was inserted at 3-5 mm
intravascular depth into the lumen of the needle. Disposable probe was
connected to the laser therapy unit: red radiation with 630 nm wavelength
and power of 1.5 mW was used; exposure duration - 30-40 minutes, 1 laser
therapy session daily, 6-treatment course. «Visual analogue scale» pre-
and post treatment clinical psychopathological monitoring and screening
of pain disorders were performed.

28 opioid dependent patients with marked pain syndrome were
examined. 16 patients were referred to main group, treated by intravascular
laser therapy against the background of 100 mg intramuscular Tramadol,
twice per 24 hours, 60-day course. 13 patients were included to observation
group, treated conforming to addictology conventional therapeutic
standards with 100 mg intramuscular Tramadol, thrice per 24 hours,
6-day course. Average results of analgesic effects: pretreatment main
group — 8.10+0.32 point, observation group — 8.20£0.41 point. Post-
treatment main group — 3.40+0.32 point, observation group: 4.90£0.29 point.
Differences between groups and with the first testing examination are valid
(P<0.05).

The possible mechanisms of laser activation and potentiation of
Tramadol analgesic effects at opioid dependence were discussed.

Integrated nanotherapeutic strategies for narcoassociated pain
syndrome correction. (Patent of Ukraine 53586; Method of relieving pain
relapse syndrome in opioid dependent patients / |.K.Sosin, V.V.Shapovalov,
0.Yu.Goncharova, V.A.Shapovalova, Yu.F.Chuyev, V.V.Shapovalov,
V.P.Chernykh. Published 11.10.2010, Bulletin Ne19/2010).

Innovation nanothechnology approaches with in precision medicine
searched to correct pain syndrome in clinical addictology are recognized
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as prospective, that is confirmed by European Psychiatric Association
policy, recommendations and prognoses.

Instrumental detoxification integrated therapeutic set: membrane
plasmapheresis, laser therapy and rational pharmacotherapy used for pain
syndrome complex treatment in opioid dependence.

Visual analogue scale clinical psychopathological, quantification
monitoring of pain syndrome treatment efficiency.

60 opioid dependent patients with prevailing pain syndrome in their
abstinence syndrome structure were examined. Main group included
35 patients treated with the proposed method, observation group included
25 patients received medication therapy.

Integrated technique included membrane plasmapheresis — 1 session
per 3 days, 1.0 mL non-narcotic analgesic Ketorolac intramuscular injection,
once every day for 3 days. In addition, 630 nm wavelength intravascular
laser therapy, 2 mW radiation intensity, 30-40 min exposure, once a day
for 3 days was prescribed.

After day 1 treatment, observation group patients’ pain parameter
decreased to 5.6+0.8 points, meanwhile in main group patients this
parameter values went on increasing to 8.3+0.9. Post-treatment pain level
decreased reliably in observation group to 1.60+0.05 points (P<0.01),
and in main group to 2.90+0.08 points (P<0.01). Difference between the
post-treatment values in main ain observation groups was valid (P<0.01).
Membrane plasmapheresis, laser therapy and Ketorolac use allowed to
relieve pain syndrome in opioid dependent patients for3 days.

The developed integrated method gives pathogenically targeted
adjuvant medical effects, that allows to recommend it to use in analgesic
programs for opioid dependence treatment.

Integrated synergistic combination of pharmacological complex
therapeutic effects for management of pain disordersof narcotic origin
(Patent of Ukraine 68975; Method of relieving pain in the drug addicted
patients / V.V.Shapovalov, |.K.Sosin, V.O.Shapovalova, A.S.Abrosimov,
|.V.Kuprienko, O.S.Volkov, |.F.Kuprienko, O.V.Saprykin. Published
16.08.2004, Bulletin Ne8/2004).

Pain syndrome is pathognomonic, pathophysiological and
pathopsychological obverse component of narcotic dependence
acute and chronic signs. Therefore, searching new approaches to its
management remains extremely topical. Neuropathic and nociceptive pain
causes suffering, dysphoria, aggressive behavior, emotional exhaustion,
depressions, suicidal tendencies, decreased life quality, risk of relapses.
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Objective of the research was to study analgesic effects of multimodality
pharmacological triad synergistic combination and laser therapy in complex
treatment of narcotic dependence at abstinence syndrome.

37 narcotic addicts were observed with opioid abstinence syndrome
within marked pain syndrome period. They were divided into 2 groups:
20 patients were referred to main group and treated by the proposed
method; 17 patients were included into observation group and received
common conventional treatment.

The proposed pain syndrome management technique in narcotic
dependent patients includes combined synergistic therapeutic effects
of 3 medicines: Diazepamum tranquiliser (a.m., p.m., and at night 0.5%
solution 2.0-4.0 mL intramuscular), Paracetamol non-narcotic analgesic
(a.m. and p.m. 0.2-0.4 g oral) and Caffeine psychomotor stimulant (10%
solution 1.0-2.0 mL subcutaneous). Laser therapy unit generated red
radiation with wavelength of 630 nm, power of 1.5 mW, exposure duration of
30-40 minutes, treatment course included one procedure daily during 6 days.

The technique efficiency monitoring was performed by pain syndrome
verification methods: Visual analogue scale; Verbal assessment scale; The
McGill pain questionnaire; The Roland-Morris pain questionnaire.

At the first 4 days, pain syndrome manifestations intensity conventional
parameter value in main group was equal to 43%, and in observation group
patients it was 30% (P<0.05), that is considered to be effective in opioid
dependence clinical course.

Mechanisms of effect and recommendations are given concerning
prospective introduction of pain syndrome pharmacological correction in
narcotic dependence clinical course.

Differentiated use of precision analgesic mechanisms of
transcerebral electrophoresis for treatment programs in addictology
(Patent of Ukraine 70867; Method for prevention of relapses of drug
and alcohol dependence / V.V.Shapovalov, |.K.Sosin, V.O.Shapovalov,
[.V.Kuprienko, A.S.Ambrosimoyv, |.F.Kuprienko. Published 15.10.2004,
Bulletin Ne10/2004).

Progress of analgesic therapy in addictology is connected with
integrated combining therapeutic effects of transcerebral electrophoresis
with bilaterally applied electrodes and implementation of bipolar ions of
analgesic and sedative pharmaceuticals from different orbits.

Objective of the research was to study special features of dynamics
of analgesic spectrum effects in narcotic addicts under basic integrated
transcerebral electrophoresis therapy.
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Pain syndrome treatment in narcotic addicts was performed by tran-
scerebral electrophoresis («Potok» device), herewith, Diphenhydramine
active cathode was fixed at superciliary frontal skin, Metamizole sodium
active anode was applied on the back in the seventh vertebra area (Bour-
guignon’s orbital-occipital electrophoresis) with current of 1.5-5.0 mA, ex-
posure 25-30 minutes, 1-2 times daily. Treatment duration was determined
by evidence of pain sensitivity threshold monitoring, and at its 2-3-fold
increased level the treatment was ceased.

Laser therapy device, disposable optic polymer-polymer probes and
disposable needles were used. Needle was injected into cubital vein by
transdermal puncture, disposable probe was inserted at 3-5 mm intravas-
cular depth into the lumen of the needle.

32 narcotic addicts with marked pain syndrome were examined.
19 patients were referred to main group treated with the proposed meth-
od. 13 patients were included to observation group treated conforming to
addictology conventional therapeutic standards.

Efficiency of the proposed medical method was determined by the
monitored pain sensitivity threshold. In main group pretreatment pain
sensitivity threshold was 0.8410.72, in observation group — 0.9610.69,
difference was not valid (P>0.05). Intra-treatment monitoring demonstrat-
ed pain sensitivity threshold increase in main group up to 3.57+0.61, in
observation group up to 2.14+0.84. Main group and observation group
post-treatment values difference was valid (P<0.01).

Complex electrophoretic and pharmacotherapeutic actions of the tech-
nique provide reliable relieving analgesic effect at narcotic dependence.

Summary. The proposed standard of integrated treatment including
laser therapy and membrane plasmapheresis gives pathogenetically
targeted adjuvant therapeutic effects, and is a highly effective therapeutic
analgesic combination with an optimal safety profile.

It allows to recommended this option for use in complex therapeutic
programs at the inpatient and outpatient treatment of pain correlates of the
withdrawal syndrome in the clinical course of drug dependence.
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NMPUMEHEHME NA3EPHbIX TEXHOJIOIMA
B YCNOBUAX CTALUMOHAPA

"Hakatuc A.A., ?Teoporos [.A., "?Akumos B.I1., '0o6pyH M.B.

'®MBY3 KnuHuyeckas 6onbHuya Ne122 umeru J1.I. Cokonosa ®MEA Poccuu,
Cankm-lemepbype, Poccusi;
2@I'bOY BO Cesepo-3anadHbili 2ocydapcmeeHHbIl MeOUUUHCKUU
yHuUsepcumem umeru N.1.MeuHukosa MuH3dpasa Poccuu,
kagpedpa xupypauu umeHu H..MoHacmbipckozo, CaHkm-lTemepbype, Poccus,
e-mail: tvorogovd@bk.ru

B Poccuun, HayaBLuen O4HOM 13 MepBbiX CTpaH MuUpa NPUMEHSATb
nasepHoe Usny4veHne npu nevyeHnn 6onbHbIX, HAKOMIEH OrPOMHBIN OMbIT
KITMHUYECKOro UCNOMb30BaHNS KaK XMPYPrMyecknx, Tak n TepaneBTuye-
ckux nasepos. 3a nocnegHue 5 net (2013-2018 rr.) B cTpaHe BbINOSIHEHO
769 Hay4HO-uccnegoBaTenbCckMx paboT No nasepHon megnumHe. dPyHaa-
MeHTarnbHble uccrneaoBaHus coctaensaT 13,8%, 79,5% wnccnegoBanHuin
WUMEIOT NPUKINagHOM XxapakTep, CNocobCTBYS pPeLLEHNIO BOMPOCOB feYeHs
3aboneBaHuin C NPUMMEHEHNEM fa3epHbIX TEXHOMOMMNA.

[MepcnekTMBHBIM HaNpaBneHNeM B MegUUMNHE ABMSETCA NPUMEHEHNE
MeToda hoToauHaMMYECKON Tepanum Ansi Ne4YeHnst 3NoKa4eCTBEHHbIX Ory-
XOIen KOXW, MOITOYHOW Xernesbl, MULLEBOAA, NErkux, Xenyaka, Mo4eBoro
ny3blpsi, @ Takke Npu gepMaTonorniyecknx 3aboneBaHmsX.

B nocnegHve rogbl BEKTOP pa3BUTUS XMPYPrv HanpaemeH Ha Mano-
WHBa3MBHbIE, BbICOKO3(EKTUBHbIE METOAbI NIEYEHMS NALMEHTOB. OTUM
TpeboBaHMAM OTBEYalOT NasepHble TEXHONOrMM B NpokTonoruu, gnebo-
NOrMM N TMHEKOIOTUN.

LUenbro gaHHoM paboThbl ObiN0 OLEHUTE BO3MOXHOCTU MPUMEHEHUS
nasepHbIX TEXHOMOMMI B YCNOBUAX CTauMoHapa.

3apgauu. BHeaputb nasepHble TEXHONOMMN B OTAENEHUSIX OHKONOru,
XUPYPrun, ypororum, NpoKTONOrMmn, COCyancTon XMpypruu.

MaTtepuanbl 1 metogbl. C 2012 r. no 2018 r. 6GbIIO0 NponeyYeHo
960 60orbHbIX C NPUMEHEHMEM fas3epHbIX TexHonornn. Ans dotoanHa-
MUYECKOWN Tepanuu MPUMEHSNY pagaxiiopuH — oToceHcnbunnmsaTop
XNopuHOBOro psifa. [Npenapart, B3aTbin U3 pacyeTa 1-1,2 mMr/kr Maccbl Tena,
pacteopsnu B 200 mn 0,9% NaCl n BBognnu BHYTPUBEHHO KanenbHO B Te-
yeHne 30 MuH. Yepes 3 yaca nocne BBeAeHUS pagaxiopuHa BbINOMHANU
ceaHC BO34eNcTBus nsnyveHnem nasepHoro annaparta JIOT-02-brocnek
(Mockea) ¢ 4nMHON BOMHbI 661—662 HM.

“Application of Lasers in Medicine and Biology” 85



Practical Photomedicine

[nsa nevyeHns naunMeHTOB NPOKTONOrMYECKoro 1 cnebonornyeckoro
npodunsa npumeHanu nasepHoin annapat AJl1I0O0-01 (Ankom-meauka,
CaHkT-lNeTepbypr) ¢ annHon BOnHbl n3nydeHns 0,97 HM 1 MOLLHOCTBIO
30 BT. B oToeneHun ruHeKonorum MCnonb3oBanu annapart Ha OCHOBe
Er:-YAG nasepa cdupmbl Fotona (CnoseHus1) ¢ ANIMHOW BOSHbI M3Ny4YeHUs
2940 HMm, npumeHas metoaukm Incontilase u Intimalas.

PesynkraThl n 06¢cyxpaeHue. C 2012 r. no 2018 r. 6b1n0 npoBegeHo
357 ceaHcoB dhoToaMHamudeckon Tepanun. HenocpeacTeeHHas adpdek-
TMBHOCTb 3TOr0 METoAa NeYeHns Npun cpokax HabnogeHns 0o 24 mecsues
coctasuna 89,5%.

Mcnonb3oBaHue nasepHbIX TEXHONOMMIN B XMPYPrn U TMHEKONOru no-
3BOSINIO COKPaTUTb CPOKM rocnutanuaavummn 6orbHbIX B CpegHeM B 2 pasa,
a y nauMeHTOoB NpoKTonornyeckoro npoduns - B 3,1 pasa.

BbiBoabl. [MpuMeHeHne nasepHbIX TEXHOMOrMM B cTaunoHape
ABNSAETCA NEePCneKkTUBHBIM N 9D(PEKTUBHBIM METOOOM fEeYeHUsi, KOTO-
pbI 3HAYNTENBHO YMEHbLUAEeT TPaBMaTUYHOCTb U NPOAOIIKUTENBHOCTb
onepaTMBHOIO BMeLLAaTeNbCTBa, KPOBOMOTEPO U MO3BOMSET NPOBOANTL
nevyeBHbIe MaHMNYNALMM B paMKax Nporpammbl «XMpyprisst OAHOIO OHSA».

THE USE OF LASER TECHNOLOGIES IN HOSPITALS

"Nakatis Ya.A., "?Tvorogov D.A.,
2Akimov V.P, "Dobrun M.V.

'"FSBHI Clinical Hospital 122 named after L.G.Sokolov of FMBA of Russia,
Saint-Petersburg, Russia;
2FGBOU «Mechnikov North-West State Medical University»
of the Ministry of Health of the Russian Federation, the Faculty of Surgery
named after N.D.Monastyrskiy, Saint-Petersburg, Russia,
e-mail: tvorogovd@bk.ru
Nowadays there are effective laser technologies designed for treat-
ment of different diseases both in Russia and abroad. Lasers have become
widely available tools for doctors. The purpose of this work is to estimate
the possibilities of using laser technologies in hospitals.
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EFFICACY OF TRANSSCLERAL
CYCLOPHOTOSTIMULATION AND VITAMINOUS
ANTIOXIDANT COMPLEX NUTROF®TOTAL
FOR TREATMENT OF COMPUTER VISION
SYNDROME IN STUDENTS

'Guzun S.A., "2Guzun O.V.

'Odessa Regional Basic Medical College, Odessa, Ukraine;
2Filatov Institute of Eye Diseases and Tissue Therapy, National Academy
of Medical Sciences of Ukraine, Odessa, Ukraine,
e-mail: olga.v.guzun@gmail.com

Background. Students comprise a large group of intellectual workers,
and this work requires efforts of vision, memory, attention, and mental pro-
cesses. This leads to the violation of rest and meals regimen, overfatigue,
performance impairment, and development of psychosomatic disease. In
particular, fatigue related to prolonged work at a computer display is defined
as computer vision syndrome with ocular symptoms and musculoskeletal
symptoms (neck and shoulder pain). The main symptom of the computer
vision syndrome is asthenopia which, sometimes, is painful for a patient
and affects the quality of life.

The recent data have evidenced that dietary supplements with a com-
bination of omega-3 fatty acid, bilberry extract, and lutein reduce computer
vision syndrome and eight week consumption improves some objectiveand
subjective symptoms of eye fatigue induced by visual loads.

Purpose of this study was to assess the efficacy of a course of trans-
scleral cyclophotostimulation with a subsequent nutrient supplementation
(Nutrof®Total) in students with computer vision syndrome.

Material and Methods. We performed comprehensive examination
of 37 students (74 eyes), aged 18 to 24, with computer vision syndrome.
There were two groups: group | - 20 students (40 eyes); group Il - 17 stu-
dents (34 eyes). All studied eyes underwent 10 every-day sessions of
transscleral cyclophotostimulation (radiation wavelength of 650 nm; power
density - 0.4 mW/cm?; treatment time - 300 s). On completion of a course
of transscleral cyclophotostimulation, the students of group Il were rec-
ommended a Nutrof®Total vitaminous antioxidant complex (Laboratories
Thea, France), one capsule daily for 6 months.

Results. A course of transscleral cyclophotostimulation and a 6 month
nutrient supplementation for computer vision syndrome students made it
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possible to improve visual acuity by 12% in 95% of the students, to recover
the reserves of accommodation over 3 D in 73% of the students, to im-
prove the vascular tone by 34% in 59% of the students and light sensitivity
of retinal cones by 25% in 82% of the students; asthenopia graded from
moderate to mild in 95% of the students; the overall emotional state was
normalized in all students by 43% according to a Hospital Anxiety and
Depression Scale.

A nutrient supplementation course as additional protection of eye
tissues in students with computer vision syndrome after a transscleral
cyclophotostimulation course resulted in the normalization of the tone of
intraocular vessels, the increased activity of compensatory and adaptive
mechanisms which control light sensitivity of the photopic afferent system
as well as in decreased asthenopia and normalized overall emotional state
of the students.

Conclusions. A course of transscleral cyclophotostimulation and a
6 month vitaminous antioxidant complex Nutrof®Total enables to improve
students’ overall health and professional activity while reduced computer
vision syndrome creates conditions for health improvement, better quality
of studying and open career opportunities.

®OTOAUHAMUYECKASA TEPAMUSA MNEPBUYHON
MEJNTAHOMbI VS LULMPOKOE UCCEYEHUE

Monos N.B.

Cneyuanu3suposaHHasi KruHUKa nasepHol u gpomoduHamuyecKkol mepanuu,
KpacHodap, Poccus,
e-mail: info@laserterapy.ru

CnocoBHOCTb K anuTeNnanbHO-Me3eHxXmManbHOMy nepexogy CTBOJIo-
BbIX KMETOK MeraHOMbl HabnogaeTcs Npu TonwuHe onyxonu 6ornee 1 Mm
1 9KCMOHEHLMarnbHO HapacTaeT C BepTUKabHbIM POCTOM OMyXOnn. Taknum
06pasom, y 80% naumeHToB ¢ MENaHOMOW 6e3 KNMHNYECKU onpeaensieMbixX
MeTacTasoB NPUCYTCTBYET CKpbITasi remaTtoreHHas guccemmuHaums. rMony-
YeHbl AaHHbIe, YTO JaXKe B CTOPOXEBOW NMMAOY3en CTBOMOBbLIE KMETKM
Onyxonu nonagaroT remaTtoreHbIM NyTeMm.

Bcnencrteme 3ToOro WKNPOKOE UCCEYEHNE NEPBUYHOM OMYyXONn He
Tonbko 6ecrnonesHo B nnaHe NpounakTUkM AMCCEMUHALUN MENaHOMBl,
HO Jake KOHTPNPOJYKTMBHO, Tak Kak yCTpaHAET MHIMOMpytoLLee BANsSHUE
NEepBUYHOM OMyXONM Ha POCT MUKPOMETACTa30B, CNOCOBCTBYS TEM MX
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MaHudecTaunn. dotognHammyeckas Tepanusi, HanpoTuB, OKa3biBaeT
Haps4y C MECTHbIM paguKanbHbIM BO34ENCTBMEM Ha OMyXOflb Takxke
N CUCTEMHbIN NPOTUBOONYXONEBbLIN 3DEKT.

Llenb nccnepoBaHuA: cpaBHeHne 3PEKTUBHOCTU DOTOANHAMM-
YeCKOM Tepanun 1 XMPYpPruyeckoro feveHnsi Npy NepBUYHON MenaHoMe.

Matepuanbl u metoabl. PoToguHammyeckas Tepanus Gbina npose-
geHa 340 nauymeHTam ¢ MOpPdONorMyeckn BepuduLmMpoBaHHON NepBmYy-
HOW MernaHomon koxu. B 176 cnyyasx ¢ TonwmHa onyxonu no bpecnoy
He npesbiwana 2 mMm, y 80 naumMeHToOB BapbMpoBana ot 2 o 4 MM, ele
y 84 npesbliwarna 4 mm. COBOKYMNHO BO BCex rpynnax B 86 criyyasx nokpoBs-
HbI ANUTENWIA HAaA, ONYXOoSbo ObiN M3bA3BMeH. [1na dhoToceHcnbnnmsauum
ncnonb3oancs 0,5% p-p dhotogutasmHa B Ao3e 2 Mr/kr B/B 3a 2 4aca Ao 00-
ny4veHus onyxonu. [ina obnyyeHnst UICNoONb30BanMCchb NOMynpoBOAHUKOBbIE
nasepbl C AMHON BOSHbI 662 1 665 HM, MOLLHOCTBLIO 2 1 5 BT, NNIOTHOCTb
MOLLIHOCTY He npeBbiwana 150 MB Ha kB/cM, akcnosuums ot 0,5 0o 6 Yacos,
0bnyyeHve NpoBOAMIOCH C MHTEPCTULMANBHON AOCTABKOM NTA3EPHOro 13-
TNy4eHNS CO CTOPOHbI NMOLKOXHOW KNeTyaTku. Takke NpoBOAMIICS HENPSIMO
doToguHaMmMYeCKmii Nn3nc (TpaHcaepmManbHoe 0bnydeHne hotToceHCnbu-
N3NPOBAHHON KPOBW B CyO3pUTEMHBIX JO3aX CBETOBOIO M3ny4deHust). Obny-
YeHre Ornyxornu NPoBOANNOCL OAHOKPATHO, TpaHcAepMarnbHoe obnyyeHve
kpoBwm kypcamum oT 10 oo 50 npoueanyp. OueHka pe3ynsTaToB fevYeHns npo-
BOOWNACh MyTEM CPaBHEHMS C MPOrHOCTUYECKN CONOCTaBUMbIMU Fpymnnamm
NauMeHTOB, NOMYYMBLLMX XUPYPrmieckoe unm KOMOMHNUPOBAHHOE NevYeHne
B KpaeBOM oHKkoaucnaHcepe. Makc. cpokv HabnogeHns 3a naumeHTamu,
BOLLEALLUMM B UCCeaoBaHne, gocturatoTt 14 ner.

Pe3ynbraTthl. Y Bcex NauneHToB yaanocb A0OUTLCS NOMHOW pe3op-
6unKn NnepBUYHOM onyxonu nocne oToAMHAMUYECKON Tepanun. 3axus-
neHve gedekta NPOUCXOAMUNO Nog CTPYnom ¢ o6pasoBaHMEM MSTKOro
pybua. Nnactuka He notpeboBanack gaxe nocne GOToAMHAMUYECKOWN
Tepanun menaHombl guametpom 15 cm (1), nuccekatb KOTOpPYK XMpypru
He CoYNM BO3MOXHbIM. HECMOTpPS Ha TO, YTO rpaHuLbl nonen obnyyeHus
OnyXomnu NuLLb Ha HECKOMNbKO MM MPEeBOCXOAUNN ee BUANMbIE rPaHuLibl,
nokanbHble peunaunebl B 06racti pybuoB He 6binm oTMedeHbl. HanpoTus,
NPy LUMPOKOM UCCEYEHMUM NEPBUYHON MENAHOMbI, HECMOTPSI Ha OTCTYMbI
2-4 cM OT ee BMAMMbIX FpaHuL, fioKanbHble peunavBbl Habnganucb
y 8% nauuneHToB.

Mpu TonwmHe onyxonu 4o 2 MM 6e3 n3baA3BneHus nocne goroau-
HaMM4eCKOM Tepanum CMepTb OT MENaHOMbI He Obina 3aperncTpMpoBaHa
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aaxe no uctedeHum 10 net HabnogeHus, Torga Kak nocne LWMPOKOro
ncceveHust 3a atoT nepmog normonm 10% naumneHToB.

Mocne npoBefeHMs oTogMHAMMYECKON Tepanum Npu MeraHomMax
TONLIUHOW CBhILWE 4 MM C U3bA3BNEHWEM MPOOOIIKUTENBHOCTb XU3HU
naumMeHToB cocTaBndana oT 2 Ao 6 neT, Toraa Kak B rpynne cpaBHEHMUs
nornosuHa BonbHbIX Nornbana B Ted4eHnn 1 roga nocne onepaumu, 1 Nuilib
5% nepexunBanu TPexneTHUIN NOpor.

3akntoyeHune. PotoguHammyeckas Tepanus npu NepBMYHON Mena-
HOME KOXM SIBNSIETCA BbICOKOI(EKTMBHBIM METOAOM NEYEHUs], npeay-
npexagawLwum pasBuTue nokarnbHbIX peunanBoB 3aboneBaHus gaxe y
nawuneHToB ¢ HebraronpuUATHLIMU MOPAONOrMYECKUMUN XapaKTEPUCTUKAMMU
NEepPBUYHOM OMyXOMW, YTO yNny4llaeT OTAareHHble pesynbraThl JIeYeHus.
Bonee BbicOkas pesynsratMBHOCTbL POTOANHAMUYECKON Tepanun B CpaB-
HEHUW C XUPYPTUYECKUM FIEYEHMEM, CBSI3aHa C CUCTEMHbBIM BITUSIHUEM
3TOr0 MeToa Ha nNpoLecchbl ANCCeMUHaLMM 1 metactasnposaHms. doTo-
AVHaMu4eckas Tepanust He TpebyeT NNacTUYECKOro 3akpbITUS AedEKTOB
1 MO3BONSAET NPOBOANTbL fle4eHne B amOyrnaTopHOM pexume, 4To noro-
XWUTEMNbHO CKa3blBAETCH Ha KayeCTBE XM3HW NauMEHTOB U 3HAYUTErNbHO
CHW>KAET 3aTpatbl Ha fie4yeHne n peabunuraumio.

®OTOANHAMUYECKASA TEPAMUA
MECTHO-PACIMPOCTPAHEHHOW MEJIAHOMbI
CIIM3NCTbIX OBOJIOYEK

Monos N.B.

Cneyuanu3uposaHHasi KruHuUKa fiasepHol u gpomolOuHamuyecKkol mepanuu,
KpacHodap. Poccus,
e-mail: info@laserterapy.ru

Bonee 90% nauneHTOB C MenaHOMOWN CNU3NCTbIX obBonoyek ye-
NIOCTHO-NIMLEBOW 30HbI U BEPXHUX AblXaTeNbHbIX NyTen obpallatTcs
332 MEOULNHCKOW NOMOLLBI C MECTHO-PACMNPOCTPAHEHHBIM OMYyXONEeBbIM
npoueccoM. lNMpoBoanMoe B Takux Criyvasix XMpyprudeckoe rneyeHue
HOCUT Kareyawmn xapakTtep, oTnuyaeTca KpanHen TpaBMaTUYHOCTbLIO
n TpebyeT CNOoXHOW NNacTukn AN 3aKkpblTUa AedekToB. JcTeTnyeckme
N (pyHKLMOHanNbHbIE NOCNEACTBUS 3TUX BMELLIATENbLCTB HEMPUEMIIEMBI
Ans 6onblMHCTBA NauneHToB. [1pu 9TOM OHKONoOrmyeckne pesynsraTbl
OCTarTCs CKPOMHbIMU: MECTHbIN peuunanB pa3suBaetcs B 50-80% cnyvasix,
TpexneTHAs BbbkmBaeMocTb He npeBbiwaeT 20%.
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Llenb nccneaoBaHmA — OLLEHUTb BO3MOXHOCTU (DOTOAMHAMUYECKOWN
Tepanuu B NIe4eHNN NALMEHTOB C MEPBNYHON MECTHO-PACNPOCTPAHEHHON
MENaHoOMOW CNN3UCTbIX 0BooYek.

MaTtepuan u meTogbl. DoToanHammnyeckas Tepanus Gbina nposeae-
Ha y 10 naumeHTOB ¢ Mopdonornyeckn BepuduLMpoBaHHON MenaHoMom
cnmauncTbix obonovek. Oyarn NokanuMsoBanucb: Ha CrM3UCTON BEPXHEN
rybbl, LEKX, anbBeONspHOro rpebHsa — y 2 YenoBek; Ha CM3UCTon TBep-
noro Heba, HeBHOM OYXKN N anbBeonsipHoro rpebHs — y 1 yenoseka; Ha
CIN3NCTON HXKHEN TyObl, LLEKM, anbBEONSPHOro rpebHst — y 2 60nbHbIX; Ha
CIU3WCTOW AHA NOSIOCTM PTa U HKHEN NOBEPXHOCTU A3blka — Y 1 GONbHOTO;
Ha CMM3UCTOM HOCa C NOPaXXeHNEM HOCOBbIX PaKOBWH — Y 1 BOMbHOrO; Ha
CMM3NCTON HOCa C NnopakeHnem oberx MoNOBUH HOCA M peLLeTyYaTon nasy-
Xu —y 1 BOMNbHOro; Ha CNU3NMCTON BEPXHEN TpeTn Tpaxen — y 1 6onbHoro
N CIU3UCTON HWKHE TPeTu Tpaxen —y 1 60nbHOro.

[MrmeHTMpOBaHHbIE MeNaHOMbI CHavarna BanopusvpoBanu Xmpypru-
yeckum CO2 nasepom [0 BM3yaribHO HEOKPALLEHHOro Criosi TKaHu, 3aTemM
Ha NoXxe oMyxonu NPoBOAMM hOToAMHaAMUYECKYO Tepanuto. Onsa doTto-
ceHcubunmnsaumm ucnonbaosancs 0,5% p-p cotoagnTasmHa B o3e 2 Mr/Kr
B/B 3a 2 yaca o obny4yeHusi onyxonu. [Ing obny4eHnsa ncnonb3oBanmcb
NonynpoBOAHUKOBbIE Nasepbl C ANNMHOM BOMNHbI 662 1 665 HM, MOLLHOCTbIO
2 1 5 BT, NIOTHOCTb MOLLHOCTW He npeBbiwana 150 MB Ha KB/CM, 3KCMO-
3uums ot 1 go 4,5 vyacos, 0bnyYeHne NpoBOAUITOCH C UHTEPCTULIMATBLHON
[OO0CTaBKOW Na3epHOro U3ny4yeHnsi Co CTOPOHbI MOAKOXKHOM KneTyaTku. Tak-
XKe NpoBoAuIcs HeNnpsiIMor POTOAMHAMMUYECKUIA NMU3NC (TpaHcaepMarbHoe
obny4eHne HoOTOCEHCMBUNN3NPOBAHHOW KPOBKU B CYBIpUTEMHbBIX A03ax
CBETOBOro n3ny4veHus). ObnyyeHrne onyxonm NpoBoaUIIOCL OQHOKPATHO,
Henpsamou dpoToanHammyeckun nusmc kypcamum ot 10 go 50 npoueayp. MNpu
MaCCUBHbIX KPOBOTOUMBLIX pa3pacTaHnsix poToaNHAMUYECKYIO TEpPanuto
HauMHanm ¢ Hapy>Horo obry4YeHns 4o AOCTMKEHMS YCTONYMBOIO remocTa-
3a, 3aTeM Nepexoaunnv K MHTepcTuLmansHoMy 06ry4eHUIo NoXa Onyxornu.
doTogMHaMUYECKYO Tepanuio B MOMOCTM HOCa U Tpaxen NpoBOAUIN C
NCNoNb30BaHWEM SHLAOCKONUYECKOW TEXHUKU. BrayarnbHbI KOHTPOMb A0
OKOHYaHMWS aNMTeNM3auny NPOBOAMUIICS eXXeHeadenbHo, Janee, B TedeHne
NepBOro roa, eXXxeMecs4HO, BCe NO03PUTESNbHbIE YHaCTKN NOABEPranmch
Guoncuun.

Pesynbrathl. [MonHom perpeccum onyxonu yaanock 4O0UTLCS Y BCex
naumeHToB. MecTHble peunamnsbl He Habnoganucs. MNMpoBeaeHHbIE BMe-
LIaTenbCTBa He NPUBENU K HEraTUBHBIM N3MEHEHNSAM BO BHELLHEM 06mKe
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OO0nbHbIX, YTO BbIFOAHO OTNMYAET (POTOAUHAMUYECKYHO Tepanuio OT Xu-
pypruyeckux BmellatenscTs. Y 2 naumeHToB npu HabnwogeHun cebille
5 neT npu3HakoB NpPOrpeccrMpoBaHnga He OTMeYeHo. Y 7 Habntoganach
reHepanusaumsi npouecca (fneroyHble metactasbl). MeguaHa BbbkmBae-
MOCTU cocTaBuna 26 mecsLeB.

BbiBoabl. doToamMHamMmn4eckas Tepanns MernaHoMbl CIU3UCTbIX
obonouek No pagukanbHOCTU He yCcTynaeT GNnoKoBbIM pe3ekunsam, a B
HEKOTOPbIX KITMHUYECKMX CUTYaLMAX NO3BONSIET NPOBOAUTL pagnKanbHoe
nedveHuve y 6onbHbIX, paHee cunTaBLUMXCA HekypabenbHbimu. [Nocne do-
TOAMHaAMMUYECKOW Tepanun He TpebyeTca CroxHasa nnacTuka ans 3akpbl-
TVt 0edEKTOB, HE BO3HUKAET HEraTMBHbIX U3MEHEHUI BHELLIHero obnmka
©0onbHOro, YTo 0becnevmBaeT BbICOKOE KAa4eCTBO KUHN.

OOTOOANMHAMUYECKAA TEPANMUA PAKA LLEUKU MATKU
Monos N.B.

Cneyuanu3upogaHHasi KuHuka nazepHol u gpomoduHamuyeckol mepanuu,
KpacHodap, Poccus,
e-mail: info@laserterapy.ru

AKTyanbHOCTb OPraHOCOXPaHSIOLLEro fieYeHUst paka Lenkn maTkm
Yy HEpPOXaBLUMX NAaLMEHTOK penpoayKTUBHOIO BO3pacTa He Bbi3biBaeT
COMHeHuI. B aTom nnaHe npeacraBnsaeT MHTEPEC Hall AeCATUNETHUI
onbIT NpUMeHeHns doTogMHaAMUYECKON Tepanuu ansa nevyeHust aToro
3aboneBaHu4.

Llenb uccnegoBaHus: OLUEeHUTb OTAANEHHbIe pe3ynsraTbl oToau-
HaMMN4eCKOWN Tepanun nNpu pake LEenKn MaTku.

MaTtepuanbi u meToabl. Ha MOMeHT nybnukavumm potoguHammyeckas
Tepanua (POT) npn gaHHOM naTtonorum Gbina NnpumeHeHa y 248 naumeHToK,
180 13 HMX npocnexeHo B TedeHnn 5-10 net. B xoge noarotoBkn kK POT,
onyxonu 6einn BepuduumposaHsbl. Y 32 (18,9%) naumeHToK BbisBreHa
WHBEPTUPYIOLLIAs KOHAMITOMA C o4aramMu cancer in situ . B octanbHbIX crny-
Yyasax Obin 06HapyXeH MHBA3UBHbIN YMEPEHHO- U HU3KoAnGEPEHLNPO-
BaHHbIV NSTOCKOKMNETOUHbIV pak. [nowaab nopaxeHus kak npaBuno ooina
He MeHee 2/3 nnoLuaam aK30LEepBUKCa, a B OTAENMbHbIX ClyyYasax rpaHuLbl
NaTonornyecKom TKaHn pacnoCcTpaHANUCh 3a ero npeaensl. [MybuHy nHea-
31K oueHmnBanu no pesynsratam éuoncum u MPT ¢ KOHTpacTUpoBaHUEM.
B 107 (63,3%) cnyyasax nopaxeHue (FIGO) cootsetcTtBoBano IA, y 30
(17,8%)-1B. ®OT Hernybokmx onyxonen npoBoaunn ¢ UCMONbL30BaHNEM
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OpUrMHanbHbIX HacafdoK ANs WeWKM MaTku, NO3BONSLWNX paBHOMEpP-
HO 3acBe4YVBaTb HapY>XHYH MOBEPXHOCTb U LiepBuKanbHbIA KaHan. [Npu
rnyBboKon MHBa3UM n3nydeHve nasepa NOABOAUNWN HA rpaHuUy pasge-
na — onyxonb/300poBas TKaHb MHTEPCTULMANBHO NPU MOMOLLIM KBapLEBbIX
n canduposbix urn-guddysopos. NogseaeHHas aHeprus cocTasmna
150 Ox/cm? rpaHunupbl pasgena 3aopoBasi TkaHb/onyxosb. B rpynne ¢ Bbl-
COKMM PUCKOM MeTacTasnpoBaHus Kpome nokanbHon ®T, npoBoamnocs
HenpsiMon POTOAMHaMUYECKMIN NU3NC (TpaHcAepMansHoe obnyyeHune
HOTOCEHCNBUNN3MPOBAHHON KPOBU B CyBIPUTEMHBIX A03aX CBETOBOrO
n3nyyeHns) He meHee 10 npoueayp.

KOoHTpOnbHYt0 KOMbNOCKONUIO NPOBOAMMAN Yepe3 8 Hedenb nocne
doToanHammnveckon Tepanmun. B otgenbHbIX cnyyasx, korga uHBasus
npesbiwana 3 MM, OCMOTPbI MPOBOAMIUCE MO NHANBMAYANbHOMY rpaduky.
Bce nogospuTenbHble y4acTkv noasepranuck duoncuu.

Pesynbrathl. [onHom perpeccum onyxonu yaanocb 4O6UTLCS Y BCeX
naumeHTok. Y 2 (1,2%) 60nbHbIX CO CNOXHOW reOMeTpUen onyxonu vyepes
MecsL, 6bin BbISBNEH peunams, NoTpeboBaBLUN MTOBTOPHOMO NPOBEAEHUS
dotoanHammyeckon Tepanuun. Y 37 (21,9%) naumeHToK ¢ nepcucTeHumnen
nanunioMOBMPYCHON UHMEKUMM Yepes rog noTpeboBanock NOBTOPHOE
npoBegeHne poToaguHaMMYECKon Tepanum No NoBoay de Novo BO3HUKLLEN
Ancnnasmm — Bo BCEX Criydasix C NONOXUTEmNbHbIM pesyrnsratoM. [po-
rpeccvpoBaHue B BUAE NOPaXeHUss NMMaTUyecKnx KONneKkTopos MMeNo
mMecTo Y 4 (2,4%) nauneHTok ¢ rnybokorn nHeasuen MNMpogomKMTensHOCTb
XM3HK 3TUX BOnbHbIX cocTasuna 2-3 roga.

Y ocTanbHbIX NAUMEHTOK MPOrpecrm OCHOBHOIO 3abonesBaHuns He oT-
MEeYeHO npu cpokax HabnoaeHus Bnnotb 4o 10 NeT. 7 nauneHToK, KOTOpbIM
doToAMHaMmYecKas Tepanms NpoBoAMIIacs No NOBOAY MUKPOUHBA3MBHOTO
paka LWenKkn MaTku1, B AanbHerLeM CMOrfM caMOCTosATENbHO 3abepeme-
HeTb 1 BbIHOCUTb pebeHka.

3akntoyeHue. Takum obpasom, paspaboTaHHad HaMu MeaMLIMHCKas
TexHonorns MOToAMHaMUYECKON Tepanvn MHBa3NBHOIO paka ek MaTKu
NMO3BOMSET COXPaHUTb PEPTUMBHOCTbL U BbICOKOE KayeCTBO XU3HU Npwu
BbICOKOW pPe3yrnbTaTMBHOCTU NEYEHNS.
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NEPEAOBbLIE JIASEPHbLIE TEXHOJIOIMU B XUPYPITUN
MUATNBbHBLIX OMYXOJIEA FONTIOBHOIO MO3rA

PosymeHko B.A.

WHcmumym Helpoxupypauu umeHu akademuka A.l1.PomodaHosa
HAMH YkpauHbi, Kues, YkpauHa,
e-mail: rozumenko.neuro@gmail.com

Llenb paboTbi: noBbiweHne apHEKTUBHOCTU XMPYPrMYECKOro neye-
HUS FMXOM FONIOBHOMO MO3ra, pacnpoCTPaHSLWMXCa B PYHKLMOHANBHO
3HaYMMble 30HbI Y CPEAMHHBIE CTPYKTYpPbI NonyLapuii 6onbLwIoro mosra, ¢
NPUMEHEHNEM Na3epHbIX, HABUTALMOHHbBIX Y SHOOCKOMUYECKNX TEXHOMOTUN.

MaTtepuanbl u metoabl. [1poBeaeHo 275 nasepHbIX onepauuin no
yAarneHuo BHYTPMMOS3roBbIX ONyxoren, nopasuslUnx yHKLUNOHANbHO
BaXXHbl€ OTAENbl U CPeauHHbIE CTPYKTYpbl BonbLioro Moara. [Anst xmpyp-
rMYecKoro yganeHus onyxonien rofloBHOrO Mo3ra NPUMEHSIM Nonynpo-
BOLHUKOBbIE NasepHble annapatbl «Jluka-xvpypr» (41nHa BOMHbI U3ny-
yeHns — 0,808 mkm, BbixogHas mMolwHocTb — Ao 30 BT) u «Jlnka-xupypr
M» (anuHa BonHbl — 1,47 MKM, BbIXOogHas MOLWHOCTbL — Ao 15 BT1). Ob6a
annapara — npousBoacTea upmbl «PoToHuka-Moc» (YkpanHa).

B 214 HabntogeHusx nasepHyo TepMOLECTPYKLMIO ONyXOnen roros-
HOro Mo3ra NPOBOAMIN NOA KOHTPONeM HerpoHasurauun. BuptyanesHoe 3D
(TpexmepHoe) NNaHnpoBaHUe onepaLum U HaBUraLMOHHOE CONPOBOXAEHME
nasepHo TepMOAECTPYKLMM ONyXorneBor TkaHn obecneynBanvcb HaBura-
LMOHHOM xupyprudeckon cuctemon StealthStation TREON Plus (Medtronic,
CLA) c ncnone3sosaHvemM MynstumMoaansHOM HaBUrauMoHHOW TEXHOMOMUMN.

TpaHcaHpocKkonmyeckasa nasepHas TePMOAECTPYKLUMSA OMyXonewn
npounsBogmnachk ¢ NnpuMeHeHnem HenpoaHgockona (Tian Song, China),
OCHaLLEHHOro 3HAOCKOMUYECKON LMGPOBON CUCTEMOW C BbICOKMM Kaye-
ctBoM (HD) nsobpaxenunss UC-100 (North-Southern Electronics, China).

Pe3ynbTrathbl M 06¢cyxaeHue. [1py nnaHnpoBaHum onepaumm npuve-
HSiMack MynbTMMOAarnbHas HaBuraumsi C COMETaHHOWM MHTerpaumvent 4aHHbIX
MHOFOCIOMHON CNpanbHOM KOMMbOTEPHON TOMOrpadgmm, MarHUTHO-pe30-
HaHCHOWM TomMorpagun, PyHKLMOHANbHOW MarHUTHO-PE30HaHCHON TOMO-
rpadoun, MarHMTHO-PE30HAHCHOM TpakTorpadum, MarHUTHO-PE30HAHCHOMN
aHrnorpacvm, 0ogHOGOTOHHON AMUCCUOHHOW KOMMbLIOTEPHOW TOMOrpacum,
a Takke pes3ynbTaToB UCCMEAOBaHUN MEeToAamMu MarHUTO-pe30HaHCHOM
nepdysun, guddysmm 1 CNeKTPOCKONUKU AN NOCTPOEHUS 0OBbEMHON
mMogenu mo3ara u onyxonu. o pedynsrataMm HaBUrauMoOHHOMO NITAHUPO-
BaHWS OMpeaensnu uenb nasepHoro BO3OenCcTBUs, ONTUMU3NUPOBANn
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XUPYpruyeckun Joctyn, oukcMpoBann (PyHKLMOHAaNbHO A03BOMEHHbIE
rpaHuLbl NasepHO-TEPMUYECKON AECTPYKLMM ONYyXONeBow TKaHW C y4eToM
NPenMyLLEeCTBEHHO MHUIBETPATUBHOIO POCTA FMnanbHbIX OMyXornen, To-
norpadmyecknx B3anMOOTHOLLEHMWI OMYXOMN C OKPY>KatoLLMMK MO3rOBbIMMU
CTPYKTypaMu, 0COOEHHOCTEN HanpaBneHnsa pocTa rM1MoM, CTENEHM Bbipa-
YXEHHOCTM OMNyXOreBOn BacKynspn3aLmu; BbISBSM OCHOBHbIE UCTOYHUKM
KpOBOCHabXeHus1, a Takke COMyTCTBYHOLLME NepudoKarnbHble peakuuu.
MnaHupyeMmbIn aTan nasepHoON XMPYpPrm oOKOHYaTeNnbHO KOPPEKTUPOBanm
WHTpaonepaunuoHHO, CONOCTaBNAs AaHHbIE BUPTYanbHbIX MyrnbTUMOAATb-
HbIX MPOCTPAHCTBEHHbIX U300paXeHMn n 06 bLEKTUBHOW OHMalH-BM3Ya-
N3aLuUn 30HbI TA3ePHOr0 BO3AENCTBUS B Npedenax onyxosieBow TKaHw.

[ns yoaneHus onyxonew uUcnonb3oBany MeTobl fla3sepHon TepMo-
OEeCTPYKUUN 1 na3epHon abnaumm y4acTKOB OMyXOneBomn TKaHu, pacnpo-
CTPaHALLMXCS B (PDYHKLMOHAMNBHO 3HA4YMMbIE M )KU3HEHHO BaXKHbIE OTAENbI
MO3ra; MeToq na3epHoro obrny4yeHvs u Banopusauumn 30H OMyXOneBoWn
NMHUNBTPaLUN; METOL, CENEKTUBHONM NazepHO TEPMOLECTPYKLMUN U KO-
arynayumn runepBackynsapuanpoBaHHbIX onyxonen. JlazepHasa xupyprus
Onyxornewn rofiloBHOro Mo3ra ¢ NPUMEHEHNEM BbICOKOSHEPreTU4eCKoro
n3nyyeHnst obecneymBaeT NPEeLM3NOHHOCTb MUKPOXMPYPrMYECKNX MaHUMy-
NAUMIA, KOHTPONMpPYEeMOe J03MPOBaHHOE AeCTPYKTMBHOE BO3OENCTBUE Ha
OMyXoreByH TkaHb ¢ ob6ecneyeHneM aHaTOMNYECKON U PYHKLMOHANbHOM
COXPaHHOCTU CMEXHbIX MO3rOBbIX CTPYKTYP, MarmctpanbHbIX apTepun,
BEHO3HbIX KOIIIEKTOPOB.

B 9 HabniogeHusAX nasepHoO-xMpypruyeckoe yganeHne MeavaHHo
PacnpoCTPaHSIOLLMXCS rMMarnbHbIX OMyXOnew BbINOMHANN C NPUMEHEHNEM
9HA0CKOMUYECKON TEXHWKM MOA yrpaBneHem Hasurauun. HenocpeacteeH-
HO nepep onepauyven NPoBOANIM HAaBUIaLMOHHYIO0 perncTpauuo paboyero
WHCTPYMEHTa 3HAOCKONMUYECKON CUCTEMbI Y OMTUMU3NPOBATN TPAEKTOPUIO
9HOOCKOMUYECKOro TpaHcLepebpanbHOro XMpyprmieckoro gocryna K
ONyXonu BHe (PYHKLMOHaNbLHO 3Ha4YMMbIX 30H Mo3ra. BblcokoaHepreTu-
Yeckoe nasepHoe U3NnyYeHne K OnyxoneBoun TKaHW TPaHCMopTMPOBanoch
nocpeacTBOM BOSTOKOHHOIMO CBETOBOAA Yepe3 UHCTPYMEHTanNbHbI KaHan
HenpoaHgockona. NpUMeHsnM NOCTOSIHHBIN MHTPaonepauOHHbIN HaBuUra-
LMOHHbIV KOHTPOMb TPAHCIHAOCKOMUYECKOrO fia3epHOro obnyvyeHns 1 aHao-
CKOMUYECKYH BM3yarnunaauumto NpoLecca fa3epHom AeCTPYKLMM OMYXONeBON
TKaHW B pexunmMe pearnbHoro BpeMeHn. CTeneHb pagmnkansHOCTM onepaumm
onpefensany ¢ NOMOLLbID MeTofa MHTpaonepaurMoHHON HaBUraLMOHHON
BepunduKaLmmn 1 nocneonepaLmoHHOro KOHTPONbHOMO UCCreaoBaHUs Me-
TOOOM MHOFOCIOWHOM CrnMpanbHON KOMMbIOTEPHOW ToMOorpadumm.
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3akntoyeHue. PaspabotaHHaa MHHOBALMOHHAsS TEXHONOIMS codve-
T@HHOrO MPUMEHEHUS NasepHbIX, IHAOCKOMUYECKNX U HABUTALNOHHbIX
cuctem obecnevmBaeT Ka4eCTBEHHO HOBbIN, BbICOKOIM®MEKTUBHbIN
YPOBEHb XMPYPrUYECKOro nevYeHns rmmom 1 no3BonseT NpoOBOAUTL One-
pauuu NoBbILWEHHOW PaanKanbHOCTU MPU pacnpoCTPaHeHun Onyxonwu
B (PYHKLMOHANbHO 3Ha4YMMble U XXU3HEHHO BaXXHble OTAEmMbl NonyLapun
fonbLoro mosra. JlasepHble TEXHONOrMM C NPUMEHEHNEM BUPTYarnbHOro
HaBuraumoHHoro 3D nNnaHMpoBaHWs U MHTPaonepaLMoOHHOro HaBuraum-
OHHOrO COMNPOBOXAEHUSA UCMNONb3YTCH Ha Hanbonee OTBETCTBEHHbIX
aTanax XvMpypruyeckoro yaaneHus onyxornen npu nposegeHnn onepawmn
BbICOKOW KaTeropmum CRoXHOCTU B CIlyHasix OMyxoneBoro NopaxeHus tak
Ha3blBaeMbIX KKPUTUYECKMX» 30H MO3ra.

OHAocKonmyeckas TexHuka obecneynBaeT onTUMarnbHbIe YCrOBUS
na3epHO-A4eCTPYKTUBHOIO BO3AENCTBMSA HA OMYXONeBY0 TKaHb C MUHUMU-
3aument xmpypruyeckoro goctyna. lNpuMeHeHve nasepHo-aHAOCKoNMYe-
CKUX TEXHOMOrMIN ¢ NpegonepaumoHHbIM HaBUTaLMOHHLIM BUPTYarbHbIM
3D nnaHvpoBaHMEM N MHTPaonepaumMoHHbIM HaBUraLMOHHbLIM COMPOBO-
XOeHnem npouecca nasepHon TepMOAECTPYKLUMMN ABNAETCH NPOrpeccmB-
HbIM METOA0M BbICOKOI(PEEKTUBHOIO XMPYPr1YECKOro fie4eHns MegnaHHo
pPacnpOCTPaHSIOLLMXCS BHYTPMMOS3rOBbIX ONyXOnen.

PaspaboTaH npvHLMnuansHO HOBbIN METOZ Na3epHOM LiMTopeayKumm
Onyxonen ronoBHOrO MO3ra, No3BOMSALMNA NOBLICUTL PaANKarbHOCTb U
CHU3UTb TPABMaTUYHOCTb OMepaunin, COXpPaHUTb (PYHKLMOHANbLHO 3Ha-
YNMbIE N XXM3HEHHO BaXKHbIE CTPYKTYpbl MO3ra, Npeaynpeantb passutme
HEBPOMNOrM4ecKkUX HapyLeHn n obecnednTb BbICOKME MoKasaTenn kave-
CTBa XMW3HW ONepupoBaHHbIX BOMbHbIX.

ADVANCED LASER TECHNOLOGIES IN SURGERY
OF BRAIN GLIOMAS

Rozumenko V.D.

Romodanov Neurosurgery Institute, Kiev, Ukraine,
e-mail: rozumenko.neuro@gmail.com

The article presents the results of application of advanced laser,
endoscopic and image-guided technologies in the surgical treatment of
brain gliomas. The results of studies on the development of presurgical
planning method and intraoperative navigation and endoscopic guidance
for brain tumors laser surgery are presented.
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®OTOTEPANEBTUYHA KOPEKUIA
NCUXOPI3IONOINYHOIro CTAHY ®YTBOJICTIB

Xaukesiyu A.H., '"Mantota B.1., 2dyxpaeB H.B., 3Mexai A6ondatxi

'@ymb6onbHul kny6 «JuHamo Kuie», Kuie, YkpaiHa;
2TOB «HML| Medinmex», Kuis, YkpaiHa;
3TOB «NikArvinasia», TezepaH, IpaH,
e-mail: nv1111155@gmail.com

AxTyanbHicTb. 3aHATTa pyTOONOM Npen’siBNse cBoi cneuundivHi
BMMOIM 40 NiAroToBkM ¢hyToonicTiB. BuBYeHHs ncuxodpisionoriyHnx oco-
6nmBocTen cyTOONICTIB, 30aTHWUX BMSMHYTWM Ha pe3ynbraTti CrOPTUBHOI
Oi9NbHOCTI, Mae BaxnmBe TeopeTudHe i NnpuknagHe 3HadeHHs [1, 3].
Mpobnema pocnigkeHHs ncuxodisionoriyHmx ocobnuesocTel pyToONICTIB
€ aKTyanbHUM 3aBAaHHAM | BUMarae 3'aCyBaHHSA 3aKOHOMIPHOCTEN BMMBY
TPEHIHry Ha TXHi NCUXOI3ioNoriYyHNA CTaH.

B irpoBux Bugax cnopty, SKUM NpUTamaHHWn BUCOKUI pPiBEHb MNCU-
XOEMOLINHOMO HaMnpy>XeHHH | KOHLEeHTpaLii yBaru, BenuKy posnb Bigirpae
ncuxodpisionoriyHmi ctatyc cnoptcmera (A.B.WaxaHosa, |.C.BeneHko,
2014). Bigomo, Lo CnopTCMEHU 3 BUCOKMM NCUXOMi3ioNoriYyHnMX ctatycom
MatoTb JOCUTb BUCOKWUIA PiBEHb HEPBOBO-NCUXIYHOT BUTPUBASIOCTI, BUCOKUIA
TOHYC HEPBOBO-M’30BOi CUCTEMMW, BUCOKY LLUBUAKICTb MPUNHATTS PiLLIEHb,
XOpPOLLY PyXOBY peakLito, NoMipHe NcuxiyHe HanpykeHHsi. ONTuMi3oBaHuin
piBeHb ncmxodisionoriyHoro ctaHy dyToonicTie Ao3Bonse iM ePEKTUBHO
OpaTun y4acTb B 3MaraHHsx, BigyyBaTun cede gocute komdopTHO [3].

DyHKLiOHanNbHUM CTaH HEPBOBO-M'A30BOT CUCTEMMU BU3HAYae OC-
HOBHi NapameTpu pyxoBoi AisanbHOCTI. [Mpy nepcoHanisoBaHoMy nigxogi
00 OLiHKK i KopeKLii ncnxodisionoriyHoro nNpoduinto HEPBOBOI CUCTEMU €
MOXIMBICTb eDEKTVBHO BUKOPUCTOBYBATW PE3EpBU OpraHiamy dytoonicTa,
LLIO B CBOHO Yepry Moxe 3abe3neqmT BUCOKY ePeKTUBHICTb MOro cnopTuB-
HOT AisiNbHOCTI, HABITb B CUTYyaLlisiX CTPECOreHHOro XapakTepy - B yMOBax
CMOPTUBHMX 3MaraHsb i BignosiganbHuX irop. [Ans 3aHsaTb yTO0nom Bax-
NUBICTb Came Takoro CTaHy HEPBOBO-M’SI30BOI CUCTEMU Ta NCUXONOTiIYHOT
NiaroToOBKM CMOPTCMEHIB € abCOMNMOTHO O4YEBUAHO. AKLLO B3ATU 40 yBaru
BMCOKY iHTEHCUBHICTb | MOTOPHY LUiNbHICTb TPEHYBanbHUX 3aHATbL B (pyT-
6oni, To oNTMMI3aList TCMXOMYHKLIIOHANbLHOrO CTaHy hyTOOMICTIB B NPOLECi
niaroTOBKM 40 rpy Ta nNpwv peabinitauii nicns Hel, MoXxe 3Ha4YHO NiABULLMTH
AKICTb XUTTS, i BiANOBIAHO, NOro NpodeciviHi MOXITMBOCTI CIOPTCMEHIB.
CTpykTypa TpeHyBamnbHOI, 3MaranbHoi i peabiniTauinHoi gisnbHOCTI
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BMMarae ontumisauii ncuxodpisionoriyHoro ctaHy dytbonicTis, gka 6 B
3HaYHin Mipi 3abe3neyyBarna yCrilWHICTb iX CNOPTUBHOI AiANbHOCTI Ta KOM-
GOPTHMI NcMXonorivyHui ctaH. OTXe, 3aCTOCYBaHHA NCUXOQi3i0NoriYHOro
aHaniay i kKopekuii NCMXOyHKLiIOHaNbHOro CTaHy Ta HeMPOdi3ioNorivyHMX
oyHKLi HepPBOBO-M’A30BOi cucTeMM cpyTHonicTa ANKTYETECA HEOOXIAHICTIO
i MOXMUMBICTIO MiABULLEHHSA NOrO CNOPTUBHUX NMOKA3HUKIB.

ICHyto4i B 4aHMI Yac nporpamMHo-anaparHi KOMMmekeu, 3a 4ornoMoro
AKUX JOCHIOKYIOTb NCUXOMi3ioNorivyHi NokasHuKi yTOONICTIB, MPaKTUYHO
He aganToBaHi AN BUKOHAHHS NogarblUOi MepCcoHanisoBaHoi KopekLil
NCUXONOTiYHOrO i PYHKLOHANbHOro CTaHy COPTCMEHIB 3 3aCTOCYBaHHAM
iHHOBaUINHUX hidioTepaneBTUYHMUX METOIB.

3 MeTo NigBULLEHHS CNOPTUBHNX NOKA3HUKIB i epeKTUBHOCTI pea-
BiniTauii dpytbonictiB aBTopamun byna po3pobneHa TexHONOoris Kopekuii
NCcUXoyHKLUIOHaNbLHOro i NCMX0Qi3ioNoriYHoro ctaHy yToonicTiB Ha oc-
HOBi NOEAHAHOrO 3aCTOCYBaHHS NEPCOHani3oBaHoOI POTOTEPANEBTUYHOI,
MarHiTo-na3epHoi Tepanii Ta HeMpPOaKyCTUYHOI CTUMYRSLIT Ha 4oi3ioNoriYHO
KOMOPTHUX pUTMax B NOEQHAHHI 3 eHOOHa3aNbHUM OUXAHHAM CUHITET-
HO-KMCHEBOI CyMillli B MarHiTHOMYy Monni.

B akocTi OCHOBHOI rinoTesn Ans po3pobku uiei TexHonoriiB 6ynu
NPUIHATI Taki akciomu:

* MOXINUBICTb NiABULLEHHSA (PYHKLiOHANbHOI CMPOMOXHOCTI HEPBO-
BO-M’'A30BOI TKaHUHN MeTogaMu oToTepaneBTUYHOT CTUMYNSALT;

* MOXIMBICTb KOpPEKLiT NCUXoyHKLiOHanbLHOro crany gyTtbonicTtiB Ha
OCHOBI TpaHcKpaHianbHoi hoTo- abo MarHiTo-rnasepHoi CTUMYNsLi;

* MOXIMBICTb KOPEKLUii MCUXONOrivYHOro CTaHy niogvH1 MeTogamm
HEeMpoaKyCTUYHOI CTUMYNSALiT Ha nepcoHani3oBaHnx (i3ionoriyHo Kom-
GPOPTHUX pUTMaXx;

* MOXNMBICTb KOMMNeEHcaLlii aepobHOro ronogyBaHHA Ha OCHOBI 3a-
CTOCYyBaHHSI €HO0HA3anNbHOro AMXaHHS CUHITIETHO-KUCHEBOI CYMILLLLIO
B MarHiTHOMy norii.

Matepian Ta meToam. [Ins BUKOHaHHA (hOTOTEPANEBTUYHOT CTUMY-
nsauii 6yna pospobneHa cepis anapatis MIT (MeaiHtex, Kuis), aki pobnsaTtb
30HarbHWUN i 3aranbHUA BNIIMB Ha M’SA30Bi TKAHNHM YTOOMICTIB. 30BHILLIHIN
BUIMSA anapariB HaBedeHo Ha marn. 1a Ta man. 16. BigmiHHot ocobnmBic-
TIO KOHCTPYKLUiI anapaTiB € 0fHO4YaCHe 3aCTOCYBaHHA ernekTpoMarHiTHOro
BUMNPOMIHIOBaHHA 3 Aiana3oHiB (CMHbOro, foBxunHa xsuni 0,45-0,46 MKw;
YepBoHoro - 0,63-0,65 mkm; iHppadepBoHoro - 0,7-0,8 Mkm) Ta iMnynbe-
HOro MarHiTHOro Mons Ha NepcoHanbHO MigibpaHux puTMax B AianasoHi
yacTtoTt 6-77 'u.
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Man. 1a. Anapam MIT-MT2

Man. 16. MNMAK «>Kusa»

[nsa kopekuii ncnxodyHKUioHanbLHOro ctaHy yTbonicTis 3a 4ONOMO-
o0 TPaHCKpaHianbHOI MarHiTo-rna3epHoi Ta HeMPoaKkyCTUYHOT CTUMYNSLT
B NO€OHAHHI i3 eHOOHA3aNbHUM ANXaHHAM CUHITIETHO-KUCHEBOI CYMILLILLIIO
B MarHiTHOMy nosli BUKOpUCTOBYBaBcs anapart «Helmed. oro 30BHiLuHiIii
BUIMSA HaBedeHUn Ha man. 2.
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ieo0 2120

Man. 2. 3o8HiwHili Buesisd anapama «Helmed»

Anapat «Helmed» 3abe3nevye MoOXNMBiICTb ogHOYacHoOro abo pos-
[OiNbHOro 3aCTOCYBaHHSA:

1. doTocTMMynsALil 06nmyysa cnHim (goexmHa xsuni 0,45-0,46 Mkm), yep-
BoHMM (0,63-0,65 mkm) Ta iHdpavepBoHuM (0,7-0,8 MKM) BUNPOMIHIOBaHHSAM
3 nepcoHarnbHo MigidpaHummn YactoTamm mogynsuii B gianasoHi 0,1-99,9 Ny,

2. HenpoakyCTU4HOT CTUMYNAUIT i3 3aCTOCYBaHHSM penakcyoYoi My-
3UKM, i30XPOHHUX abo BiHaypanbHUX iHOUBIQyansHO NigibpaHux puTMiIB.

3. OuxaHHSA CUHIMETHO-KUCHEBOI CyMILLLLIO B MarHiTHOMy norsii (B no-
€OHaHHi 3 anapaTtom MIT-C).

doToTEepaneBTUYHA CTUMYNALIA LKIPHUX MOKPUBIB TiNa B NOEAHAHHI
3 HEMPOAKYCTUYHOK CTUMYISALIED FONMTOBHOIO MO3KYy Ha YactoTax alb-
da-puTMy B npoueci eHA0Ha3anbHOro AMXaHHA CUHIMETHO-KUCHEBOI
CYMILLLLIO B MarHiTHOMY nofi 3 04HOYaCHUM BNAMBOM MarHiTHOro nons
Ta BUMPOMIHIOBaHHS BMAMMOrO Aiana3oHy CnekTpa Ha MpOEeKLUilo Kopu
FONMIOBHOIO MO3KYy 3a0e3neyye 3HWKEHHS PiBHS TPUBOXHO-OEMNPECUBHUX
posnagis i cTumynsauito disionoriyHnx 3gibHocTen dyTHoMICTIB.

[Ons onTumisauii npouecy Kopekuii MCUXOMYHKLIOHANbHOro cTaHy
dyTbonicta aBTopamu 6yno 3anponoHOBaHO OAHOYACHO BMKOHYBaTM
Kinbka disiotTepaneBTUYHNX NpoLeayp, a came: B NpoLeci eHaoHa3anbHo-
ro ANXaHHSA CUHIMETHO-KUCHEBOK CYMILLLLIKO, TPAHCKPaHianbHOro BBy
MarHiTHMM nonem i BUNPOMIHIOBAHHAM BUAMMOIO AianasoHy CrekTpa,
HEenpOoaKyCTUYHOI CTUMYNALIT rONOBHOMO MO3KY Ha NMCUXOSIOMYHO KOM-
OPTHUX pUTMax, 4OAATKOBO OAHOYACHO MPOBOANUTM (hOTOTEPANEBTUYHY
CTUMYNSALII0 HEPBOBO-M’130BOI CUCTEMU ONTUYHUM MOTOKOM BUAMMOIO
i iHdopauyepBOHOro CNekTpa B MarHiTHOMy Morii Ha iHAMBiAyanbHo nigidpa-
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Hux 4yactoTtax. Lle noBuHHO 3abe3neunTn nigBuLeHHs isionoriyHmx
nokasHukie ytbonicTis.

BanponoHoBaHun cnocib peanidyeTbcs HACTYMHUIN YMHOM.

EHOoHa3anbHe OMxaHHA CUHIMETHO-KUCHEBOT CYMILULLIO NPOBOAATb
i3 3acTocyBaHHAM anapaty MIT-C. Bnnve marHiTHMM nonem i NoTokom
BUMPOMIHIOBaHHSA BUAMMOrO liana3oHy CrekTpa Ha 30HY JOBractoro MO3Ky
i MbKBPIBHUX Oyr BUKOHYIOTb 3a gonomoroto anapaty «MIT-MT».

BiHaypanbHy KopekLito MCMxonoriyHoro ctaHy yTtbonicta npoBoasATb
i3 3aCTOCYBaHHAM MporpamHo-anapaTtHoro komnnekcy «Helmed» Ha Thi
penakcyyol My3ukn i YacToTi 4ogaTkoBoro 3By4YaHHsa 99,5 'y ans nisoro
KaHany. YacToTy 3ByKy MpaBoro kaHasny BCTAHOBMOKTL SIK CyMy 4acToTu
niBoro kaHany i iHaMBigyanbHOT NCUXONOrYHO KOMMOPTHOI YacTOTH, OTPK-
MaHOI B pe3ynbraTi nonepeaHboro AocnigkeHHs. BusHadyeHHs iHamBigyans-
HOI MCMXONOriYHO KOMAOPTHOI YacTOTU BUKOHYETLCSA 3a meTogom Camo-
ctoka-YyxpaeBa [2]. Y Bcix chyTOonicTiB, siki Bpanu yyacTb B 4OCHIIKEHHI,
BOHa nepebyBana B giana3oHi 10,2+3,1 'y. ['y4HICTb 3ByYaHHsS] My3UKK
dyTOONICTN BCTAHOBIMIOKTL CAMOCTIVHO Ha OCHOBI Cy6’EKTUBHUX KOMGOPT-
HuX BigyyTTiB. IMig Yyac npouenypu odi oyTOONicTa NOBUHHI OyTK 3aKpUTI.

[dogatkoBo ogHOYacHO HeobXigHO NpoBoANTM HOTOTEPANEBTUYHY
CTUMYNSALi0 HEPBOBO-M'S30BOi CUCTEMU B iMMYNIbCHOMY MarHiTHOMY
noni Ha iHAMBIAyanbHO NigibpaHMx YyacToTax 3 BUKOPUCTaAHHSAM anapary
«MIT-MT» i3 cneuianbHO po3po6NEHO cUCTEMOID oTOTEPANEBTUYHOT
CTUMYNALIT, BUKOHAHOT Y BUIMSAi KOCTIoMa. HacToTa NoBTOPEHHS iMMyrbCiB
perynioeTbcs B AianasoHi 6-77 .

TpuBanicTb ogHiel npoueaypu ctaHoBUTbL 25-40 xBunuH. Mpouenypu
CTUMYINSALT NPOBOAATLCA B Nepiod nigrotosku Ao rpu. MNMpouenypw peabi-
niTauii gyTbonicTiB NPOBOAATLCA MNiCAs rPU NPOTArom 2-3 HiB.

[ns ouiHKM edeKTMBHOCTI 3arnpornoHOBaHOro cnocoby aBTopamm Oynm
BMKOHaHi cnocTepexeHHs B 2 rpynax gobposornbLis no 8 dytbonicTtiB Ha
6a3i megmuHoro ueHTpy ®K «OuHamo Kuie» (ogHa rpynna ¢ Koppekumen,
apyrasi — 6es Hee).

Pe3ynbraTty Ta 06roBopeHHs. [NpoBeaeHe AoChimKeHHs nokasasno no-
3UTMBHY ANMHaMIiKy NCUXOpyHKLiOHaNbHOro ctaHy doyToonicTiB B 000X rpynax.

B pesynbrati 3acToCcyBaHHSA 3anpOnOHOBAaHOIoO BapiaHTy doToTepa-
NeBTUYHOI KOpekKLii ncuxodisionoriyHoro ctaHy cpytoonicti cy6’ekTMBHO
BiZl3Ha4anm 3HWKEHHS PiBHA TPUBOIM | 4enpecii, NigBULEHHS BUTpUBaro-
CTi, LUBMAKOCTI, 3HWKEHHS BTOMM i MONMIMLIEHHSs 3arafibHOro CaMonoYyTTS.

Byno BcTaHOBMNEHO, WO 3aCTOCYBaHHSA 3anpornoHOBaHOro Crnoco-
Oy kopekuii ncuxodisionoriyHoro ctaHy cytbonicTiB gae Ginbll HU3bKI
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(Ha 21-23%) nokasHMKKN PiBHA Aenpecii 3a pesdynsrataMu TeCTyBaHHSA
3 BUKOPUCTAHHSIM MCUXOMETpUYHMX Tabnuub A.beka i TpuBoru (3a pe-
3ynbTaTamMmu TECTYBaAHHSA 3 BUKOPUCTAHHAM MCUXOMETPUYHMX Tabnuvub
Cnunbeprepa-XaHiHa) Ta BuLli (Ha 12-15%) cisionoriyHi Noka3HMKN, HiXX
B rpyni, 4e KOpeKLisi He NpoBoaunach.

BUCHOBKKU. Taknm 4nMHOM, KOpeKLisi NcnxodisionoriyHMX nokKasHuKiB
3a gonomorot oToTepaneBTUYHOT | HEMPOAKYCTUYHOI CTUMYNALUIT B
NOEAHaHHI 3 eHAOHa3aNnbHUM OMXaHHSAM CUHITIETHO-KUCHEBOK CYMILLILLIIO
cnpusie BinblWw BUCOKOT rOTOBHOCTI pyTOONICTIB A0 Py i NiABULLEHHIO
edekTUBHOCTI peabiniTauinHoro npouecy nicns BianoBiganbHNX 3maraHsb.
Po3pobneHi TexHonorii gouinbHO BUKOPMUCTOBYBATW AN ONTUMI3aLil
peabiniTauiiHO-TpeHyBarnibHOro NMpoLecy, Wo CNpUATUME MigBULLLEHHIO
NcuxoyHKUioHanbHKX i (hiionoriyHMx nokasHukis yToonicTiB.

NMiTepatypa

1. BopoHosa B.W., llytoBa C.E., KopHewko Y.B. MNcuxonornyeckme napameTpbl
KBanMuLmMpoBaHHbIX (yTOONMCTOB, BNMSIHOLLME Ha YCTNELLHOCTb MX COPEBHOBATENbLHOM
aeatensHocTn /| dusnyeckas Kynstypa, obpasoBaHue, 3gopoBbe MexayHapoaHbIn
cOOpHUK cTaTel Hay4YHo-NpakTuyeckon koHdepeHuun (Benukme Jlykun, 12-13 nekabpsi
2009 r.) .- BenukonyKckun MHCTUTYT cuanyeckon Kynstypbl. 2010. C.50-58.

2. Camoctok .3., Bnagnmupos A.A., Yyxpaes M.B., Camoctok H.I., Yyxpaesa O.M.,
Ctykanin B.A., 'yHbko M.A. MarHiTo-nasepo-ynsrpa3BykoBa Tepanisi. Hosi TexHonorii
izioTepaneBTnyHoro nikyBaHHs.- Knis: HMAIMO imeni M.J1.Wynuka, YO isnyHoi i
peabinitauiiHoi meguumHn. 2016. 320 c.

3. Typosckuii B.®., KopsirmHa HO.B., bnnHos B.A. MNcuxodumanonornyeckmne oco-
6eHHOCTN (hyTOONMCTOB PasHOro MrpoBoro amniya // Teopus n npakTuka usnyeckon
Kynetypbl. 2013. Ne7. C.68-72.

PHOTOTHERAPY CORRECTION OF FOOTBALL PLAYERS
PSYCHOPHYSIOLOGICAL STATE
'Khatskevich A.N., "Malyuta V.I., 2Chukhraev N.V., 3Mekhdi Abolfatkhi
'«Football club Dinamo Kyiv», Kyiv, Ukraine;
2Scientific Medical Centre «Medintech», Kyiv, Ukraine;
S«NikArvinasia», Ltd., Tehran, Iran,
e-mail: nv1111155@gmail.com

The article describes new technologies for correcting the psycho-
physiological state of players at the stage of rehabilitation after injuries
and in the process of preparing for the game based on the application of
general and zonal phototherapy stimulation of the neuromuscular system
at individually selected frequencies in combination with the application of
correction of the psychological state by physio-therapeutic methods.

102 XLIX International Scientific and Practical Conference



Practical Photomedicine

®OTOANHAMUYECKASA TEPANUA AKTUBUPYET
KMCNOPOOO3ABUCUMBIA ®ATOLUTO3
Y BOJIbHbIX C TPOPUHECKUMUN A3BAMU

'KnumoBa E.M., 'MaBuHckas E.B., 'BbiueHko E.A.,
2Kopo6Gos A.M., 'MiBaHoBa 10.B.

TY «MIHemumym obwel u HeomroxHol xupypauu umeHu B.T.3aliueea
HAMH YkpauHbi», ebe30 banakupesa, 1, Xapbkos, 61018 YkpauHa;
2Xapbkoseckull HayuoHanbHbIl yHusepcumem umeHu B.H.Kapa3suHa,

rn. Ceobookl, 4, Xapbkos, 61077 YkpauHa,
e-mail: klimovalena53@gmail.com

BBepeHue. B neyeHnn rHOMHO-CENTUYECKNX OCITOXKHEHWI CMOSb3YOT
CTaHOapTHblE CXeMbl aHTUOMOTUKOTEPanuK, KOTopble He Beeraa adpdek-
TUBHbI 1 TPEBYIOT ANUTENBHOrO NPUMEHeHWs. B aTo ¢BA3W B MeguumHe
BEETCS MOUCK HOBbIX METOAOB fIeYEHMS NaToNorii, CONPOBOXAAIOLLMXCS
FHOMHO-BOCMANUTENBHbLIMW MPOLEeccCamu.

Kak n3BecTHo, CBETOBOE BO3OENCTBME MOXET OKa3blBaTb CyLLECTBEH-
HOe BNUsIHNE Ha NNacTUYECKUIA U dHepreTU4eckuii MeTabonnam opraH1ama,
BOCCTaHaBNMBaTb yTPaYyeHHbIN MMMYHOrEeHETUYECKNIA KOHTPOMb 3a CHeT
pasnuyHbIX MEXaHM3MOB ajanToreHesa U HopManusauum Npoueccos
KNEeTOYHOro 1 ryMopansHOro UMMyHMTETA.

MpeacTaBnsaeT NPakTUYECKUA U TEOPETUYECKUA UHTEpPeC n3yyeHne
BNUsHUSA dpoToamHamudeckon tepanuu (OOT) Ha opraHM3mM nauMeHToB
C VLWEMMEN HDKHUX KOHEYHOCTEN N THOWHBIMU paHamu, B TOM YMCrie Ha
hoHe caxapHoro gnaberta.

Llenbto HacToswwero ncenegosaHus 6biro n3yvyeHne MMMyHOKOPpU-
rMpyoLwmnx aphekToB N3Ny4eHUs CBETOAMOAOB C Pa3NUYHbIMU ANIMHAMMU
BOIH (470, 530, 630 HM) B coveTaHun ¢ NpUMeHeHemM oToceHCUbUnu-
3aTopa ANUMErnH Npu KOMMNIEKCHOM FI@YEHUN THOMHbIX PaH.

Matepuanbi n meToabl. B uccnegosaHune Obinuv BKIOYEHbI TPU rpyn-
Mbl NauneHToB. KOHTPOMbHYO rpynny COCTaBuUv NpakTMYecky 340poBble
OoHopbl (n=15 yenosek). B ocHoBHyto rpynny (n= 11 yenosek) 6binu BKtO-
YeHbl MauneHTbl C THOMHO-CENTUYECKMMU paHaMu HUXHUX KOHEYHOCTEN
Ha doHEe HEeKOMMEHCUPOBAHHOIO TeveHns caxapHoro gvabeta Il Tuna,
koTopbiM nposoaunu ®OT. B rpynny cpaBHeHust (n=10) Gbinu BKIOYEHbI
NnauneHTbl C THOMHO-CEeNTUYECKUMMN PaHaMy HUXKHUX KOHEYHOCTEN Ha hoHe
HEKOMMEHCMPOBAHHOIO Te4eHUss caxapHoro avabeta |l Tuna, KoTopbIM
NPOBOAMIN CTAHAAPTHY aHTUMUKPOOHYLO cxeMy rnedeHus 6e3 OOT.
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doToceHcmbunusaTtop AMMeEruH B konuyectese 15 mr passogunm
B 10 MmN pmnsnonormyeckoro pacteopa U HaHOCUIM Ha paHEBYHO MOBEPX-
HoCTb. Yepe3 20 MUHYT aKcno3uumm oToceHcMbmnnaaTop yaansanm,
nocne 4yero NPOBOAWUIM HaMpaBrieHHOE Ha paHy CBETOBOE BO34eW-
cTBME C NoMolbio hboToHHOM MaTpuuen Kopobosa A.-Kopobosa B.
«bapBa-®nekc/®24» (akcno3mums — 20 MUHYT, NAOTHOCTb MOLLHOCTU Ha
obnyyaemoii noBepxHocTh — 2,5 MBT/cM?) ogHOKpaTHO nocrnegoBaTenbHO
N3nyyYyeHnem ¢ pasnuyHbIMK AnvHamm BonH — 470 HM (cuHuiA ceT), 530 Hm
(3eneHbin cBeT), 630 HM (KpacHbIN CBET).

Mpownssogunu Mnkpobronormyeckoe nccrnegoBaHne, B Xo4e KOTOPOro
ObInM onpegeneHbl rPaMnoNOXUTENbHbIE CTPENTOKOKKOBbLIE U CTadmno-
KoKkkoBble WTaMMmbl (5,6%10° KOE/mn); onpeaensinu C-nenTtug v rinmMkosun-
nMpoBaHHbIM remornobuH HbA1c. B numdoumToToKCHYeckom tecte no
mMeTony Tepacakv onpegensinm cteneHb LMTOTOKCUYHOCTY CbIBOPOTOYHbIX
dakTopoB. KOHLEHTpaLM0 LUPKYNUPYIOWNX UMMYHHbIX KOMMNEKCOB
(LUNK) — npogykToB B3aMMOLENCTBUSA aHTUIEH-aHTUTENO-KOMMITEMEHT,
OLeHMBanun cnekTpooTOMETPUYECKMM METOAOM MO MX Mpeuunutaummn
B nonuatunenrnukone (M3 6000). KoHueHTpauuo nenTuaoB cpeaHen
MOMEKYMNAPHOM Macchl TakKe OueHMBanu cnekTpogoTomeTpruyecku
B yNbTpadMoneToBoM AuanasoHe AfVMH BOMH nocne ocaxaeHus rpybo-
ANcnepcHblx 6enkos.

MokaszaTenb KMCNOpo4oHE3aBMCMMOro dharoumMTosa onpeaensanu Ha
MOZENMW in Vitro No NOrNOTUTENBHON N OKUCITUTENBHON CnOCcOBHOCTU ha-
rouMTUpyoLWmx HenTpodmnos. MNMokasaTenks K1Mcnopogo3aBmcMmMoro daro-
LMTO3a OLIeHNBAnmM no cNOCOBHOCTM HEMTPOPMMIOB NOrMoLLaTh KpacuTenb
HUTpocuHui TeTpasonuii (HCT) 1 BoccTaHaBnmBaTh ero 4o audgopmasaHa
noa BNUsiHUEM CyrnepoKkcuaaHnoHa. PaccuntbiBanu MHAEKC CTUMYNSILUK
KaK OTHOLUEHME 4ucra MorroTUBLUMX KpacuUTerNb KINETOK B CMOHTAHHOM
TeCTe K KONMYEeCTBY NMOMMOTUBLLMX KpAacUTENb KIETOK B CTUMYNMPOBAHHOM
3umosaHom HCT-TecTe.

PesynbTaThl 1 06cyxaeHue. BknioveHne OOT B Kypc nevyeHus
OCHOBHOW Tpynnbl NAUNEHTOB JOCTOBEPHO CHU3WUMO CMEKTP MNaTOreHHbIX
LwTaMMOB MuKpoopraHmamoB 1 ux KOE/mn go 2,8; a KoOHUeHTpauuto
rMUKO3MIMPOBAHHOIO reMornodrHa — ¢ 8% no 6%. YpoBeHb C-nentuaa
yBenuuuncsd B 4 pasa u coctasun 3,8 Hr/mn.

[MokasaTtenn kncnopogoHe3aBUCUMONM (paroLuMTapHON akTUBHOCTH
HenTpoumnos (tharoumTapHbIi MHAEKC, haroumMTapHoOe YUCO U UHOEKC
3aBepLUEHHOCTN dharoumTosa) HopmanuaoBanucek nocne kypca ®OT.
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Mpn nonagaHMm MMKPOBHbBIX aHTUFEHOB HENTPOMUITbI OCYLLIECTBASIIOT UX
npoueccuHr (parounTos) 3a cHeT AeNCTBUSA NMM30COMarnbHbIX hepMeHTOB
BHYTPWU dparocombl. B 0OCHOBHOI rpyrnne nauvMeHToB Mocne CBeTOBOro
BO30eNCTBUA ObINIO OTMEYEHO YBENUYEHME MHAEKCA 3aBEPLLUEHHOCTM (ha-
roLMTOo3a, XapakTepM3yHLLIEro BbIMOSIHEHME NepeBapuBatoLLEN YHKLUN
HenTpodunoB. A B rpynne CpaBHEHUA MHOEKC 3aBEPLUEHHOCTU haroLm-
TO3a CHWKaICs nocne NpMMeHeHNs CTaHAAPTHBIX CXEM FNIEYEHUsT aHTUMU-
KpobHoW Tepanuun B 1,4 pasa, 4YTO CBUOETENLCTBYET O HEAOCTATOMYHOCTH
nepesapuBatoLLen OyHKLUN haroumnToB.

PesynkTtaThl ccnenoBaHus KUCNOpPoA03aBMCMMOro oarouuTosa ceu-
OETENbCTBYOT O TOM, YTO KONMYECTBO KIMETOK, CMOHTaHHO MOMMOTUBLLMX
kpacutenb B HCT-TecTte, cHmkanocb nocrne ®AT B 1,5 pasa. B 10 xe
BpeMS Npu CTUMYMSLMM 3MMO3aHOM KONMYECTBO KMETOK, MOrMOTMBLUMX
KpacuTesib, BO3pOCIO NOcsie CBETOBOro BO3encTeums B 1,6 pasa oTHOCU-
TeNbHO UCXOAHOro YPOBHSI.

B Hopme peakuumsa norrnoweHnsa 1 nepesapuBaHns B HeMTpodunax
conpoBoxaaeTca obpazoBaHMEM akTUBHbIX hopM Kucrnopoga, npenvy-
LLIeCTBEHHO B MeMOpaHax KIeTok n B MeMbpaHax harocom B pesyneraTe
aktmaumm HA®-H-okcmaasel. B npouecce nepeHoca atum pepmMeHToM
3MNEeKTPOHOB Ha K1cnopop obpasytoTcs CynepokCuaHbIN aHUOH, Nepeknch
BOOOPOAA W psAa ApYrMX oKMcrmTenen, obnagarwmx CUnbHbIM MUKpo6o-
unaHeim gerncteneM. OueHka obLLen OKUCIUTENbHO-BOCCTAHOBUTENBHOW
aKkTMBHOCTU HerTpodunos B HCT-TecTe nocne poToaMHaMMUYECKON Tepa-
ny1 NokKasana, YTo KNeTKu NornoLany 1 OKUCIIANN rpaHynbl KpacuTens ¢
Pa3nU4yHOM MHTEHCUBHOCTBIO B 3aBUCUMOCTN OT BOCCTAHOBUTENBHOM CMO-
COBHOCTY (hepMEeHTOB, NPOSIBASIEMOW NOA, BNNSTHUEM CyNnepoKcua aHnoHa
(O,), obpasytouierocs B HALI®-H-okcnaasHom peakumm, 1 OKUCHUTESbHbI
pes3epB HenTpodunos Bodpactan nocne ®AT.

KomnnekcHoe aHTuMmnkpobHoe Bo3gernicTeune potoceHcubunmsatopa
n ceeTta nosbiwaeT adhdekTmBHOCTb GLT 3a cyeT TOro, YTO MOMEKynbI
doToceHcMbunmusatopa cnocobHbI MPUKPENNATLCA K MeEMOpaHe GakTepui,
nposBnsas 3deEKT, CXOXUN C NPOLEeCCOM B3anMogencTeusa garoumtos
N MUKPOBHOro aHTuUreHa. A nocnegytoulee obnyvyeHne cBETOM C ANVHOWN
BOJHbI, COOTBETCTBYIOLLIEW MWKy NOrMoLeHust otoceHcmbunmaaropa, cTu-
MynupyeT obpasoBaHMe aTOMapHOro KUCNopoaa, KOTopbI cnocobecTByeT
YHUYTOXEHMIO MUKPOOUONOrmyecknx o6 bLEKTOB.

JIMM®OLMTOTOKCUYHOCTB CbIBOPOTKM KPOBU CHMXanack Ha 15%, 4to
CBMAETENBCTBYET O MO3UTUBHOM pErynaunm yHKLMOHANbHOW akTUBHOCTU
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B-numdounToB — npoagyLEeHTOB ayTOaHTUTEN — NOCre CBETOBOIO BO3AEN-
CTBWS HA PaHEBYHO NOBEPXHOCTb Y 60MbHBIX OCHOBHOM rpynnbl. Y 60MbHbIX
OCHOBHOW Tpynmnbl BbISIBUAN CHWXKeHUe cogepxaHua LMK B cbiBOpoTke
kpoBu B 1,5 pasa nocne AT 3a CHET yCUNEHUS UX KNUPEHCA UK NX
rmgponusa npu akTueaumm GyHKUUM NPOTEONUTUYECKUX (DEPMEHTOB.
KoHueHTpaumsa nentuaoB cpeaHen MorekynspHon Maccebl, npeacTasns-
IoLwmx cobor NpoaykTbl kKatabonnama BbICOKOMOMNEKYNSAPHbIX coeanHe-
HUR, cHWXanuck nocne OOT y nauMeHToB OCHOBHOW rpynnbl B CPEAHEM
B 1,9 pa3a OTHOCUTENBbHO NCXOOHOIO YPOBHSA. VIHTEHCMBHOCTbL MX 0bpa-
30BaHUA XapakTepuayeT HopManunsauuio PyHKLNOHANbHOIO COCTOSHUS
rMOpONUTUYECKMX PEPMEHTOB NOCIe NO3UTMBHOIO BO3AENCTBMS NIEYEHMS
Ha NpoLecChbl O4YUCTKM paH U MHTEHCMBHOCTbL pereHepaumu.

BbiBoabl. Taknm obpa3om, y NaumMeHTOB C rHOWHbLIMW paHamu Mno-
cne ®AT c poToceHenbnnmn3aTopom AMMErMHOM M NocreoBaTenbHbIM
O[OHOKpaTHbIM CBETOBbIM Bo3aenicTemeM (470, 530, 630 HM) Habntoganu
HOpManu3auuio nokasaTenemn, XxapakTepuayrLwmux yrineBogHbIn obmeH
N MMMYHOJIOTMYECKNX NapamMeTpoB, YCUNMBAOLMX pereHepaTuBHble
npoLeccsl B Nneproabl pekoHBanecueHumMmn Ha oHe CHUXKEHUSA hakTopoB
rymopansHou ceHenbunusaumm (LIMK, numdoumToTOKCMYHOCTH, NENTUAOB
CpeaHen MOMneKynsipHoOM Macchbl) U hakTopoB, obecnevmBatoLLmMX ANMMU-
HaUWO MUKPOBHbBIX aHTUTEHOB.

KNIHIYHI ACMEKTU 3ACTOCYBAHHA ®OTOAUHAMIYHOI
TEPAMIT MPU BOrHEMNAJIbHUX PAHAX M’AKUX TKAHUH

"Muxawnycos P.M., 2Herogyiiko B.B.,
'"Pomaes C.M., 'Csupugenko J1.10.

"Xapkiscbka meduyHa akademisi nicradunioMHoi oceimu
Minicmepcmea oxopoHu 30opog’s (MO3) YkpaiHu;
2Biticbkogo-meOuyHUl KniHiYHUl yeHmp [lieHiYyHO20 pezioHy
Minicmepcmea obopoHu (MO) YkpaiHu,
e-mail: mihailusov1@ukr.net

BcTyn. NMpobnema nikyBaHHsi BOrHenanbHUX paH 3anmwaeTbCsa OfHi-
€10 3 HaNaKTyanbHIWNX Yy Cy4acHOI Xipyprii, TpaBMaTonorii, BinCbKOBO-MO-
NbOBIN Xipyprii. PO3BUTOK HAyKOBO-TEXHIYHOTO Nporpecy, opm i cnocobis
Be[eHHSA 6OMOBUX Aill NPU3BENM OO CTBOPEHHS LLMPOKOro CNeKTpy 3acobiB
YPaXXEHHSI 3 BUCOKOK €DEKTUBHICTIO.

3 ornagy Ha eTionaToreHeTUYHi Ta MOpdonoriYHi ocobnmBocTi cy-
YacHWX BOrHenanbHMX nopaHeHb OCHOBHUM METOAOM KOPEKL|ii paHOBOro
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npouecy npu BOrHenanbHMX paHax 3anuaeTbesa XipypriyHuin. Pasom
3 TMM BUKOPUCTaHHS OOAaTKOBUX METOAIB BMMMBY Ha paHOBWIA NpoLEC,
AKi MatoTb aHTMbaKTepianbHy Ta NpoTu3anarnbHy Aito, CIPUSIE OYNULLEHHIO
paHu, 4O3BOSISIE NOMINWNTU pe3ynbTaT¥ NPOBEAEHOrO MiKyBaHHS.

OpHuM 3 BiJHOCHO HOBMX METOZIB MICLLEBOro BMNANBY HA paHOBUN
npouec, Wo po3pobnsoTbCs NPOTATOM OCTaHHIX 4ecATUNITb, € hoToau-
HamivyHa Tepania (®OT).

Ha kninivHin 6a3i kadpenpu eHgockonii Ta xipyprii XapkiBCbKoT Meany-
Hoi akagewmii nicnaamnnomHoi oceit MOS3 Ykpainu, y BincbkoBo-mMeanyHo-
MY KniHi4HOMY ueHTpi lMiBHi4HOro periony MO YkpaiHu 6yB po3pobneHui
i anpoboBaHui HOBWIA CMOCIO6 BMKOHAHHSA boToaMHaMIYHOT Tepanii npu
BOrHenanbHUX paHax M’SKUX TKaHWUH.

MeTta po60TH — KMiHIYHO OUIHUTK HOBMI cnocib ®OT BorHenanbHUX
paH M’SKMX TKaHVH.

MaTtepianu n metoau. [na aHanisy edbekTMBHOCTI 3acTocyBaHHS AT
BMKOHYBaIoCb NMOPIBHAHHA OCHOBHUX MOKa3HWKIB paHOBOMO MpoLecy MiX
CXOXMMM 32 00’€MOM, KifbKICTIO Ta NlokanisaLjito paH nauieHTamMmm OCHOBHOT
rpynu, y nikyBaHHi siknx 3actocosyBanacb ®OT (n=52), Ta nopaHeHnMH
rpynu NopiBHAHHSA (N=32), 9kux MikyBanu 3 3acCTOCyBaHHS KOMMITEKCHUX
BOLIOPO3YNHHUX Ma3e.

Onsa nigBuweHHs edekTuBHocTi OAT OyB po3pobneHuii KomBGiHo-
BaHU cnocib BBeAeHHS hoTOoCeHCiOini3aTopy: annikauiiHo Ta LUNAXoMm
iHiNbTpaUil TKaHWMH HABKOMNO paHM PO34YMHOM OCTaHHbOro. B gkocTi
doToceHcubinisaTopy BMKOPMCTOBYBanu po3vmH npenaparty «PoTonoH»
(PYT «benmegnpenapatny, M. MiHCbK, Binopyck), 3apeecTpoBaHoOro i
[03BOMEHOr0 A0 3aCTOCYBaHHA Ha TepuTopil YkpaiHu. Ak mxepeno nasep-
HOro BMNPOMIiHIOBaHHS 3aCTOCOBYBanu anapar nasepHuin TepanesTUYHNUIA
«Jlika-TepaneBT M» Ta npucTpivi nasepHui mobinbHui (nateHT Ne100131).

OOT BUKOHYBaNM TakMM YHOM. 3a AOMOMOIO iHCYNIHOBOIO LINpULa
1,0 mn 3i 3miHHOtO ronkoto 0,9G npoBoagunu iH ekUinHe iHTpaTkaHeBe 06Ko-
TOBaHHS PO34MHOM (POTOMOHA TUX OiIMSHOK paHu, Ae Oynu HegoCcTaTHLO
BMAaneHi HEKPOTUYHI TKAHWUHK, HE BU3HAYeHa MexXa 340POBUX | HEKPOTUNY-
HUX TKaHWH. [oTiM paHy TaMMnoHyBanu po34nHom dpotoceHcubinizatopa.
Micna ekcnoauuii npotsarom 60 XBUAMH TaMNOH BUAANSNM Ta 34iiCHIOBanNu
ONPOMIHEHHS paHV fla3epHUM BUNPOMIHIOBAHHAM 3 JOBXMHOK XBUni 660
HM. LLinbHicTb Moro eHepreTMyHoi Oo3n ctaHoBuna 20 Ox/cm?. TMicns
ONPOMIHEHHS1 HaKnaganu NoB’a3kn 3 aHTUCENTUYHUMU PO3YMHAMMU — XIOp-
rekcmaguHom abo gekacaHoMm.
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3a HeobxigHicTio ceaHc AT nosToptoBanu yepes 24 rog. 3aranom Bu-
KoHyBarnocb 1-2 ceaHcun T y nepunin Ta gpyrin dhasi paHOBOro NpoLiecy.

Pe3ynbraTty Ta ix o6roBopeHHA. OT Oyna BukoHaHa 52 nopaHe-
HUM. Tlicnsa nepwoi npoueaypu y 46 nopaHeHMX CnocTepiraBcs YiTKUN
No3nTUBHUIA edekT Big 3acTocyBaHHA GOT — oumLleHHs paH i peaykuis
noKanbHOro 3ananbHOro NpoLecy, B 3B’A3Ky 3 YiM Oyno JOCUTb BUKOHAHHS
OfHi€el npoueaypu. 6 nopaHeHM B 3B’93Ky 3 HEAOCTATHIM OYULLEHHSAM paH
OyB BMKOHaHW NnoBTOpHUIN ceaHc POT Ha HacTynHy oby.

3a BciMa nokasHMkamu crnocTepiranochb noninweHHs nepebiry pa-
HOBOTO NPOLIECY MpU 3aCTOCYBaHHi BaKyyMHUX MOB’SA30K: TEPMiH perpecy
nokanbHOro HabpsiKy: B OCHOBHIW rpyni Ha 4,1+0,39 goby, B KOHTPOb-
HiK rpyni 5,2+0,43 gi6 (P=0,055 3a t-kpuTepiem); TEPMiH OYMLLEHHS
paHuu — 5,2+0,9 gi6 Ta 7,2+0,8 gi6 BiANOBIAHO; KiNbKICTb NepeB’a3y-
BaHb — 4,4+0,5 Ta 8,3+ 1,6 BignoBigHO; TepMiH perpecy 601b0BOro CuH-
apomy —4,1+0,9 Ta 5,7+ 1,8 gi6 BignosigHO; HOpMani3auii Temnepartypu
Tina — Ha 6,3+1,2 Ta 8,1+1,5 pi6 BignosigHo (P<0,001 3a t-kpuTepiem
y BCiX NOPiBHsIHHAX). [JOCTOBIPHO pifLle BUKOHYBanacb NOBTOPHA Xipypriy-
Ha obpobka: 8 (21,6%) pasie nicna POT T1a 19 (59,4%) — Nnpu TpaguLinHIn
Tepanii (x>=15,62; P<0,001).

[o noyatky nikyBaHHs y 38 (73,1%) nopaHeHUX OCHOBHOI rpynu
Tay 22 (68,7%) nopaHeHux rpynu nopiBHAHHA Oyna 3a pesynbratamu
OakTepionoriyHMx gocnigkeHb BUAineHa natoreHHa paHoBa Mikpodoriopa
(P>0,05 3a kputepiem x2). 3 Hux y 49 (81,7%) nopaHeHux Bynu BuAaineHi
MOHOKYNbTypu B6akTepin, y 11 (18,3%) — 2 KynbTypu MiKpoOpraHiamis; Ta-
KX nopaHeHnx Byno 7 B OCHOBHIN rpyni Ta 4 — y rpyni NOPiBHSAHHA. Bynu
BUAINEHi HacTynHi MikpoopraHiamu: Staphylococcus aureus —y 15% cno-
cTepexeHb, Staphylococcus epidermidis —y 7% nopaHeHnux, Streptococcus
anhaemolyticus — y 5% noctpaxganux, Streptococcus pyogenes —y 3%
nopaHeHux, Acinetobacter —y 12%, Pseudomonas —y 5%. B3arani 6ys
suainenun 71 (100%) wram mikpoopraHiamis.

Ha HacTtynHy 0o0y nicns BukoHaHHA OO T BidyanbHO cnocTepiranoch
3Ha4YHe OYULLEHHS paH Ta perpec 3ananbHUX NposiB y MOpaHEeHNX OCHOBHOI
rpynu. Mpwn 3abopi mikpodriopu Ha HacTynHy 400y Yy NOpaHEeHNX OCHOBHOT
rpynu Oyno BMsIBMEHO HasiBHICTb 5 WTamiB MikpoopraHiamiB y 5 (9,6%)
nopaHeHux. Y nopaHeHnx rpynu NopiBHAHHSA Yepes foby nikyBaHHsi byno
ineHTudikoaHo 19 (59,4%) nopaHeHux 3 23 WTaMmaMy MiKpOOpraHiamis
(x2=22,65; P<0,001).

Bupasnnmn edektamu npu 3actocysBanHi POT 6ynn edekTnBHa Ta
LIBMAKA iHAKTMBAL,S NATOreHHOI paHOBOT MiKpOdniopu, CTUMYISALIS pOCTy
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rpaHynsauiv, Wo A03BOMSNO 34iNCHUTK Binbly cKope 3akpuTTa paH (Ha-
KnagaHHSA NepBMHHO-BIATEPMIHOBAHUX Ta PaHHiX BTOPUHHMX LUBIB) micns
NepPBUHHOI XipypriyHOi 06pOo6KM, HiXK Yy MOpaHEHUX rPYNU NMOPIBHSHHS.

EdektnBHumMm BusiBunochb 3actocyBaHHs O[T npu ycyHeHHi ogHoT
3 rpyBux NOMUIoK NEPBUHHOI XipypriYHOT 06pO6KM — MEPBUHHOIO 3aKPUTTS
BOrHenanbHuX paH. licnsa poskpuTTd 3alUMTOT BOrHENarnbsHOI paHu, peTenb-
HOT 06pOBKM aHTUCENTUKaMKI, TyaneTy paHu 3acTOCyBaHHS OOHOMO CeaHcy
®OT pgos3sonano WBMAKO, BXe Ha HacTynHy Aoy, nikeigyBaTn 3ananbHi
SIBMLLA PaHOBOIO NPOLIECY.

BucHoBKuW. AHania peaynbraTiB 3actocyBaHHa ®T BorHenanbHUX
paH M'SKMX TKaHWH 3a 3anporoHOBaHUM CNocoboM BUSIBMB OOCTOBIpHE
3MEHLLEHHS Yacy OYULLIEHHSI BOrHENanbHUX paH i 3aransHol TpMBanocTi
paHOBOro NpoLecy. YCKNnaaHeHb, anepriyHMx peakuin Ta iHLWMX HeraTuBHUX
SIBULLL, NOB’A3aHKX i3 3acTocyBaHHAM metony O T He 3apeecTpoBaHo.

NA3EPHO-XUPYPITMYECKUE TEXHOJIOIMA B JIEYHEHUU
®APMAKOPE3UCTEHTHbIX MPO30MNANTUA

"MocoxoB H.®., 2Llbimbantok B.W., 'Nlekomuesa E.B., 'Kytoson N.A.,
y
"PemeHsik U.B.,"baiga PH., 'Nlemongxasa 3.M., 'Oarep H.U.,
"Tanuin A.B., 30enuy E.B.

TY «MlHcmumym Heeposnoauu, ncuxuampuu u Hapkonoauu HAMH YkpauHbl»,
2. Xapbkos, YkpauHa;
2I'yY «MlHemumym Helpoxupypauu umeHu akaod. A.l1.PomodaHoea HAMH YkpauHbi»,
2. Kues, YkpauHa;
3Xapbkoeckull HayuoHanbHbIl yHugsepcumem umeHu B.H.Kapa3suHa,
e-mail: nsd17@ukr.net

BBepeHue. HecmoTpsa Ha HanuMyme OrpoMHOro KonmM4ecTsa Mpo-
TMBOGOMNEBbLIX NpenapaToB, NONCK AOMNONHUTENbHLIX METOAOB NleYeHUs
Gonun cocTaBnseT 3HAa4YUTENbHYI0 YacTb UCCNEAOBaHNI B HEBPOIOTUN 1
byHKLMOHaNbLHON Herpoxupyprun. B nocneaHue rogpl Ans KynMpoBaHus
6GoneBbIX CUHAPOMOB B KOMMIIEKCHOM NaToreHeTM4eckoM rneveHun dap-
MaKOpe3NCTEeHTHbIX NuUEBbIX Bonewn (Nnposonanrnin) Hadanu Bce Yale
NMPUMEHATb Na3epHO-XNPYPrnveckne TEXHONOMMN.

Llenb paboThbi: yny4lleHne pe3ynstatoB NeYeHNs U COoKpalleHue
CPOKOB NpebbIBaHMSA B HEMPOXMPYPrMYeCcKoM CTaumoHape 60mnbHbIX ¢ dap-
MaKOpPEe3NCTEHTHbIMWU NPO30NanrusaMu.

MaTtepuanbl n metoabl. B ocHoBY paboTbl MonoxeH aHanus3 pe-
3ynesraToB 06cnenoBaHns 1 neverHns 128 naumeHToB (MyXUnH — 47, XXeH-
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LWKH — 81) ¢ hapMaKkope3nCTEHTHLIMY MPO30NanrusaMmn B OTAENEHNN OYHK-
LLMOHaNbHOM HENPOXMPYPTUN N NapPOKCU3ManbHbIX COCTOAHUN HCTUTYTa
HeBponorun, ncuxnaTpumn 1 Hapkonorum 3a nepuog ¢ 2009 no 2016 rr. Mpwu
nepBrMYHOM OBpaLLeHM B HEMPOXMPYPIMYECKYHO KIMHUKY B60MnbHbIE Obinv B
Bo3pacTte oT 21 o 89 nert, cpeanHuin Bodpact — 65,76+ 10,11 net. Npogon-
XUTENbHOCTb 3aboneBaHust coctaensina ot 1 mecsaua go 68 (B cpegHeM
9,65+6,19 net). BoipaxxeHHOCTb 60ONEBOro cUHApPOMa NO BU3yarbHOM
aHanorosoMn wkane cocraensna ot 3 o 10 (B cpegHem 8,74+ 1,67) 6an-
noB. BoNbLMHCTBO NaLMEeHTOB MOCTOSAHHO NpUHMManu 6onblune o3bl
(Hepeako npeBblLaOLWLnE JOMNYCTUMBbIE CYTOYHBIE U Pa30Bble 3HAYEHWS)
aHTuanunenTuyecknx, obesdbonuearoLwnx, HECTEPOUAHbLIX NPOTUBOBOC-
nanuTenbHbIX, OMMONAHbIX, aHTUAENPECCAHTHbLIX (NMUpKKa, anbreprka)
n apyrmx bapMakonorm4eckmx npegapartos, NpuyeM y MHOMMX 60MbHbIX
Habroganuce pasnuyHble NPOSsIBNEHNS HeNepeHOCMMOCTM MeguKaMeH-
TOB. Y nogasnsoLlero 60nbLUMHCTBA NAUMEHTOB Habnaanmeb Tskenble
conyTcTByOLWMe 3aboneBaHnsi rONOBHOMO MO3ra U BHYTPEHHUX OPraHoB.
TvnnyHble popmbl Nposonanruim AnarHocTuposaHbl y 111 naymeHToB
(86,71%), atnuyHble —y 17 (13,83%).

MpnoepKmMBasiCb TaKTUKN «MOSTAMHOCTMY» U «HapacTaloLLEero pagvka-
nu3mMay, ¢ y4eTOM NPOBEAEHHOro Ha NpeaLecTBYOLLMX 3Tanax HeMmpoxXu-
PYPruyeckoro nevyeHuns 1 B CBA3N ¢ He3(EKTMBHOCTLIO KOHCEPBATMBHON
Tepanuu 6bI0 BhINOMHEHO 212 Na3epHO-XMPYPrnyecknx BMeLIaTenbLCcTB
no paspaboTaHHON aBTopamMun MeToguke. [Ina nasepHom HEMPOTOMUU UC-
nonb30Barncs Xupyprudeckun nasep «Jmka-Xvpypr» nponssogcTaea upMbl
«®oToHukKa-INncy» ¢ MOLLHOCTLIO n3nyyeHus 7 BT, gnvHon BonHbl 980 HMm,
pexum pabotbl umnynbcHbIi 10 nntoc 10 mc. MianyyeHne nogBogunoch
C nomoLbio ceetoBoga anametrpom 400 mkm. [lo3a m3nyyeHusa cocTtas-
nana 300 [x. JlasepHas HEMPOTOMMS NMOPaXkeHHbIX nepudgepnyeckux
BETBEW TPOMHUYHOIO HepBa BbiNofiHeHa 145 pas, cenekTnBHas nasepHas
HEerpoTOMMS YyBCTBUTENBHOTO KOpeLLKa TPOMHUYHOTO HepBa — 64 pasa,
nasepHas 4eCcTpyKuus KpblmoHebHoro yana — 3 pasa.

Pe3ynbraTtbl 1 06cyxaeHne. AHanu3 NpoTOKOMOB BbINOMTHEHHbIX
onepaTyBHbIX BMELLATENbCTB y UCCneayeMblX NauneHToB nokasar, YTo
BO BpeMs BbINONHeHus onepaumin y 8 (6,25 %) 6onbHbIX 0TMeYanucb
cnegyouime MHTpaonepaumMoHHbIe OCITOXHEHWSA: OCTPOE HapyLueHue
KpoBOOOpaLLeHnNst Mo reMopparmdeckomy Tuny y 6onbHON ¢ apTepuanbs-
HOW rMNepTEeH3NEN 1 NOBbILLIEHNEM apTepuanbHOro AaBMNeHUS BO BpeMS
onepauun oo 230 mm pT cT. (1 HabnogeHne); napes NUMUEBOro HepBa Ha
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NPOTUBOMOIIOXHOM OT ONepaTMBHOIO BMeLLaTenscTea CTopoHe (1 Habnto-
AEHNe); pasBUTe remaTtom MArkux TkaHen nuua (3 HabnogeHus), Kotopble
He MomeLLany BbINOMHEHMIO onepauun. 13-3a Hann4unsi BelpaxeHHoro py6-
LIOBO-CMaeyHoro npolecca Ha OCHOBaHWW Yepena 3aTtpygHeHue nyHKum-
OHHOrO A0CTYMa K YyBCTBMTENBHOMY KOPELLKY Yepes oBalibHOE OTBEpCTUE
OTMeYeHo Yy 1 naumeHTkn. HexxenatensHas nyHKUMS raiMOpoOBON Nasyxu
(6e3 Kakmx-rmbo OCNOXHEHWU) NPy AOCTyNe K NOArNasHUYHOMY HepBY
nmena MecTto y 2 60rbHbIX.

JlazepHo-xmpyprudeckue BmelLaTenbcTaa 6e3 kakux-nnmbo orpaHuye-
HWU BbINKM BbINOMHEHbI: OAHOKPATHO Y 77 NauneHToB, ABYKPaTHO — y 14,
TpexKpaTHO —y 2, NATU-, LUECTU- U AECATUKPATHO — eLLe N0 OAHOMY nauu-
eHTy. B nocneonepaunoHHoM nepuoge 6onbHbIe NonyyYany KOMNNEKCHoe
MeOnKaMeHTO3HOe 1 hrn3noTepaneBTMYEeCcKoe NedeHmne, BKNYas HU3Ko-
SHEPreTMYecKyto nasepHyto 1 oTotepanuio.

CymmapHo B Brnivxaviwem nocrieonepaunoHHoOM nepuoae nocne
npoBefeHHbIX 212 nasepHO-XMPYPruyeckmx BMeLlaTenbLCTB nonyye-
Hbl OTNNYHbIE pes3ynbTaTthl (NONHOE KynupoBaHne 6oneBoro CUHAPO-
ma) — B 103 (48,58%) cny4dasx; xopowwue pesynbsratbl (KynmpoBaHue
6onesoro cuHgpoma Ha 50-90%) — B 90 (42,45%) cnyyasx, yooBneTsopu-
TenbHble pesynbTaTthl (YMEeHbLUEHWE MHTEHCUBHOCTM B60neBoro cuHapomMa
80 50%) —B 19 (8,96%) onepaumsx.

[OnuTenbHOCTb KaTaMHe3a naLumeHToB cocTaBuna ot 1 oo 8 (B cpen-
HeM — 5,52+3,41) net. O6o6LieHHbIe OTAanNeHHbIe pesynbTaThl nasep-
HO-XMPYPrnuYyecknx onepaunn y 60onbHbIX ¢ hapMakopesnCTEHTHbIMU
nposonanrusamn NnpeacTaBrneHsl B Tabn. 1.

BbiBogbl. [MonyyeHHble AaHHbIE CBUAETENBCTBYOT O BbICOKOW KIln-
HUYECKOM LIenecoobpasHOCTN 1 HEBPOMNOrnYeckon aeKTUBHOCTU NpuU-
MEHEeHMNS NasepHO-XNPYPrMYECKNX TEXHOMNOMMIN B KOMMIEKCHOM naToreHe-
TUYECKOM JiedeHnN BOMbHbIX C (hapMakope3nCTEHTHLIMI MPO30NanruaMu.
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MIMACTUYECKOE 3AKPbITUE PAH
Y BOJIbHbIX C MLLEMUYECKOW ®OPMOW
CUHAOPOMA CTOINbl ANABETUKA

"MBaHoBa HO.B., 'Knumosa E.M., 'Mpacon B.A.,
2KupueHko [.A., *Kopo6os A.M.

TY «MIHemumym obwel u HeomroxHol xupypauu umeHu B.T.3aliueea
HAMH YkpauHbl»;
2XapbKkoecKull HayuoHasibHbIlU MeOUUUHCKUU yHUBepcumem;
3Xapbkoseckull HayuoHarbHbIU yHusepcumem umeHu B.H. KapasuHa,
2. Xapbkos, YkpauHa,
e-mail: dr.mushenko@gmail.com

Lenbto nccrnegosanus 6biro yny4leHve pesynsraTtoB NIeYeHns paH
y BOMbHbIX C MLLEMUYECKON N HENPO-MLLEMUYECKON hopMamMmn cCUHApoMa
cTonbl AnabeTunKa 3a CHET BKITKOYEHMS B KOMMIEKC NeveHns otoTepanmu,
TpombounTapHOro hakTopa pocTa U COBPEMEHHbIX MOKPOBHbLIX MaTtepu-
anos.

Martepuan n metoabl. [lpeactaBneHbl pe3ynbsraTbl XMPYpPruyeckoro
rievyeHns B OTAENEHUN OCTpbIX 3aboneBaHun cocynoB KuHukK Y «MH-
CTUTYT ObBLWen N HeOTNOXHOW xupyprum nmexnn B.T.3anuesa HAMH
YkpauHbl» ¢ 2012 no 2018 . 48 60MbHbLIX C CUHAPOMOM MULLEMNYECKON
N HempouvLwemMmnyeckor guabeTnyeckomn CcTonbl, KOTOpble, B COOTBETCTBUM
C 3ajayamu nccrnegoBaHus, O6binv pasgeneHsl Ha ABe rpynnbl — uccne-
ayemyio (24 naumeHTa) n cpaBHUTENbHYO (24 nauneHTa). Bce naunen-
Tbl — GONbHbIE caxapHbiM Anabetom |l Tna, nmeswme IV cTeneHb nwemmnm
ctonbl no Fontaine. AHanu3 KNMHUYECKKX, NabopaTopHbIX, HEMHBA3MBHbIX
1 MHBa3MBHbIX METOA0B 06CreoBaHNSA NaLMeHTOB B NpeaonepauoHHOM
nepvoge no3BOMsAN ONpPeaenuTb CTeNeHb HapPYLUEHUS MarmcTparnbHOro
KPOBOTOKa, XapakTep KornaTtepanbHOro KpoBoobpalleHNss u MUKpoLmp-
Kynauuun. JuarHoCTuKy npoBOAMMAN BCEM OOMbHBIM MO CTaH4APTHOMY
anropuTmy.

MauneHTam 06enx rpynn BbINOMHANNCE CReayoLwme PeKOHCTPYKTUB-
Hble X1pyprudeckmne onepauumn: begpeHHo-6epuoBoe 1 6egpeHHO-NoaKOo-
NEHHOE LWYHTMPOBaHWe, a Takke rmbpuaHble peKoHCTPYKLuK. MNokasatenu
pervoHapHOWM reMoAUHaMUKW Y NaLUEHTOB NCCeayeMOon 1 CPaBHUTENBLHON
rpynn 4o v nocne peeackynspusauny 6birm CoOnocTaBrMbI.

JleyeHne nauneHTOB Mccneayemon rpynnbl NPOBOAMITOCH MO pa3pa-
GoTaHHOM HamMK TexHonorMu. B cnydasx pa3suTusi nNermMoH cTonkl nocne
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BCKPbITMS THOMHMKA NPpUMEHsiNacb BakyymMHasi Tepanus paH (B TedeHue
7-14 cyTOK) A0 WX NOMHOIO OYMULLEHUS.

B komnnekce npegonepauMoOHHON NOArOTOBKX NpoBOAUNN oToTe-
panuio. B 3aBMCMMOCTM OT NokanbHOW CUTyauuu paHbl obpabaTbiBanu
nsnyyeHmem ceerogmonoB matpuy Kopobosa A. - Kopobosa B. «bap-
Ba-dnekc» ¢ pasnuyHon anuHon BonHel (405, 470 unn 525 um). MNocne
OYMLLEHNS paHbl OT HEKPO30B PaHEBOWN AedeKT 3akpbiBanu NOKpbITUEM
PCL (Nanopharma, Yexus) ¢ annnukaunen nbprHOBOro cryctka u nnas-
Mbl, oboraleHHon TpoMmbounTapHbiM hakTopom pocTta 6e3 drbpuHa.
[danbHeliee MecTHOe nevyeHne AONOoMHANOCh 06ny4YeHnem paHbl hoTo-
TepaneBTudeckum annapatom Kopobosa A. - Kopobosa B. «bapsa-CAC/
KWK» (8nuvHbI BOMH KPAacHOro 1 HpPaKkpacHOro HU3KOMHTEHCUBHOTO U3-
nyyeHuns ceetognoaos - 660 1 940 Hm). B aByx cnyyasx ncnonb3osanoch
3aKpbITe OedeKTOB KOCTEN KOCTHbIMU KCEHOMMININaHTaTaMu.

PesynbraTbl M o6¢cyxaeHue. Vicnonb3oBaHne pa3paboTaHHOM TakTu-
KV N03BONMIo JobUTLCS B UCCreayeMon rpynne norHoro 3aXuBrneHns pax
y 91,7% 60nbHbIX 1 YacTU4HOro 3axusrneHns (6onee 50%) - y octanbHbIX
8,3% BonbHbIX. CpoKN NeYveHnss 3TMX NaunmeHToB He NpeBbIany ABYX
MecCsILEB, BbINOMHEHWS BbICOKMX aMnyTauui He noTpeboBanocs.

Y 60MbHbIX CPaBHUTENBHON rPyNMbl Ha POHE NPUMEHEHUSA TPaanLIM-
OHHOrO MECTHOrO feYeHns paHbl 3aXuBanu B TedeHue 2-4 mecsues. B
BOCbMW HabmntogeHnsx notpeboBanack NOBTOPHas rocnvranusaumns ans
BbIMOMTHEHUS MITACTUYECKOTO 3aKPbITUS; B ABYX Cry4asix 6binv BbINOMHEHbI
amMmnyTaumm Ha YpOBHE rONeHu.

[MnacTnyeckoe 3akpbiTUE paH HUXHUX KOHEYHOCTEN Nocne peBacky-
NsapusMpytoLLen onepaumm npn CMHaPOMe nemmuyeckon guabetnyeckomn
CTOMbl NOKa3aHo B Cry4asx, korga paHbl He UMeT TEHAEHLUN K CNIOHTaH-
HOMY 3aXXVBMNEHMIO.

BbiBoghbl. [pyMeHeHre koMnnekca nevyeHns «npobrnemHbIX» paH,
BKITHOYaIOLLLEro hoToTepanuio, 3akpbiTMe paH CUHTETUYECKUM NOKPbITUEM
C TpomMbBouuTapHbIM (PakTOpoOM POCTa, a TakKe 3aKpblTMEe KOCTHbIX Ae-
HPEKTOB KCeHoMMMMAaHTaTamu, SBNSeTca aPMEKTUBHLIM CTUMYIIATOPOM
pasBuTUS B paHe rpaHynsauMOHHON TKaHW, NPUrogHoM ANs AanbHenLen
ayToAepMOnnacTuKu.
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NPUMEHEHWE HU3KOUHTEHCUBHOW NA3EPHOW
TEPAIMWU B KIMUHUKE «JTOPUOAH NNIOC - LLEHTP
NA3EPHbIX TEXHOIOI MW »

2CeupuaeHko J1.10., "Pomaee C.H., '"Muxannycoe P.H.

"Xapbkoeckasi MeduyUHcKasi akademusi nociedurnsioMHo20 obpasosaHus,
Xapbkos, YkpauHa;
2KnuHuka «JlopudaH nmoc — UeHmp ra3epHbIX MexHonoaul»,
Xapbkos, YkpauHa,
e-mail: loridan04@ukr.net

Matonorus JIOP-opraHoB 3aHMMaET CerogHsi Begylluee MecTo B CTPYK-
Type obuien 3aboneBaeMocTn HaceneHusi. HegocrtatouHast achdekTuns-
HOCTb aHTubakTepuanbHbIX NpenaparTos, yBenm4yeHne 4ONu He nepeHo-
CALUMX MX OONbHbIX, MNOBbILLIEHHAs PE3UCTEHTHOCTb MUKPOOPraHM3MOB
K aHTMbunoTukam, ocrnabneHme UMMyHHON CUCTEMbI MPUBOASAT K 3aTSXKHOMY
TeueHuto JIOP-3aboneBaHuii n nepexony nx B XPOHUYECKY0 (hOpMY C Ya-
CTbIMW peuunansamu.

OgHUM M3 CpeacTB ONTUMM3ALIMMN fIeHeHNs BocnanuTenbHbIX 3abo-
nesaHun JIOP—opraHoB cTana nasepHasi Tepanusa. bnarogaps Hanuumio
TPUITEPHBIX MEXaHN3MOB reHepanu3aumm 1 yCuneHus TepaneBTu4eckoro
ahbdekTa HU3KOMHTEHCHBHOE Na3epHOe U3nyvyeHne BO3AeNCTBYET KOppu-
rMpytoLmMm obpasom Ha BCe perynsaTopHble CUCTEMbl HE3aBUCUMO OT TOYKU
BO34ENCTBUS, MHULUNPYSI OTBETHYIO peakLuio opraHnamMa Kak equHon Lie-
nocTtHou cuctembl. Kpome Toro, nasepHas Tepanus no3BonsieT obecneynTb
He TOMNbKO NevYeBHbIN, HO U NPOMUNAKTUYECKNA PAEKT.

OHa 3Ha4MTenbHO cokpallaeT npebbiBaHWe nauueHTa nog Habmnio-
OeHVeM Bpaya u ABMseTcs MeTogoM Bbibopa npu NoarotoBke O0NbHOMO
K XMpyprm4eckomMy BMeLLaTenbCTBY, CNOCOBCTBYET ObICTPOMY BOCCTaHOB-
NeHnIo Nocne onepauun.

OpHow 13 rmaBHbIX NPeanochINIoK K LMPOKOMY UCMOfb30BaHUIO Na-
3epHON Tepanuu B OTOPMHOMAPUHIONOIMN ABNSIETCA TOT (hakT, 4To BCe
NPOTMBOMOKAa3aHUS K ee NPUMEHEHNIO SBMSIOTCS OTHOCUTENBHBIMN.

Mpu neveHnmn GonblunHcTea JIOP-3aboneBaHMi, 0COGEHHO OCTPbIX
1 Npy 0OOCTPEHNN XPOHUYECKMX, NTa3epHYI0 Tepanuio LenecoobpasHo co-
yeTaTb C MeaMKamMmeHTO3HOW. [OCKOMbKY na3epHoe nsrnydeHne akTuBuampy-
€T MUKPOLIMPKYNALMIO B 30HE 0Bry4YeHUs], KOHLEHTpauusi nekapCTBEHHOMO
BELLECTBa B 3TOW 30HE YBENMUYUBAETCH U NPOSIOHIMPYETCS €ro nevebHbIn
apbdekT. 3a cHET STOro NPUHLMNNANbHO BO3MOXHO CHVXEHUE [O3NPOBKM
NpYMeHsAeMoro npenapara.
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OnbIT COBPEMEHHOMN KITMHUYECKON MEeAULNHbI CBUAETENLCTBYET
0 MOBbILEHHOM 3eKTE OT KOMOUHNPOBAHHOIO BO3OENCTBUS Na3epHOro
N3ry4eHuns C pasnmMyHbIMU AnvHaMuy BonH. LienecoobpasHo nenonb3oBaTb
coyeTaHue kpacHoro (gnuHa BonHbl 630-650 HM, YacToTa MOAyNALMK
10-100 I"'y) 1 nHdpakpacHoro (800-900 Hm, 1-1000 I'u) nanyyeHui, a Takke
duonetoBoro (410 HMm).

Mpn nevyeHnmn JTOP-natonornn BO3AeNCTBME Na3epHbIM U3NyYEeHNEM
MOXET OCYLLECTBNATbCS KOHTAKTHbIM, OUCTAHLUWNOHHBIM, BHYTPUMNOMOCT-
HbIM, BHYTPUCOCYANCTbIM crocobamu, MmeTogamm naseponyHKTypbl, CKka-
HUPOBaHUS, Nasepodopesa NeKkapCTBEHHbLIX BELLECTB

ObPheKTUBHBLIM ABMSETCA COMETAaHHOE (COBMECTHOE) UM KOMOUHU-
poBaHHoOe (nocrnegoBaTtenbHOEe) MPUMEHEHME NTA3EPHON Tepanvmn N Apyrnx
neyebHbIX hakTopoB: MarHuTotepanuu; KBY-nyHkTypbl; YBY-Tepanuu;
yNbTPa3ByKOBOW Tepanuu; UHAYKToTepMumM; BanbHeoTepanuu; 3anekTpo-
Tepanuu; maccaxa.

OpHUM 13 «onTMMarnbHbIX» PrU3ndecknx pakTopoB BO3OEeNCTBMS Ha
OpraHuam, naeanbHO SOMOMHSALMM Na3epHyo Tepanuio, SIBMSETCS NOCTO-
SAHHOE UMW NepeMeHHOe HU3KOYaCTOTHOE MarHMTHoe none ¢ HebonbLLIoN
nHaykumen (go 30-50 mT), BO3gencTBue KOTOPOro NPUBOAUT K USMEHEHUIO
OopuMeHTaLMy MakpoMONeKyI, NOMNSIPHOCTU SAep U 3NEKTPOHOB, BIMSET Ha
NpoHULL@eMOoCTb Bronornyecknx membpaH, nanonornyeckoe CocCTosgHne
knetkn. KnuHmnyeckme acdekTbl MarHMTOTEPANUN NPOSBAAKOTCS B Yryy-
LeHnn KpoBoobpalleHus, obuiero rasoobmeHa, B CTUMynsumMm penapa-
TMBHbIX MPOLECCOB B TKaHSAX, B YMEHbLUEHUN BOCNANEHNs U OTeKa TKaHewN,
NMOHWXEHWW apTepuansHOro AaBneHuns, KynmpoBaHuy annepruiyeckmne pe-
akumm. OHa C ycrnexoM NpUMEHSIETCS NPY BEFrETOCOCYANCThIX HApYLLEHMSX
(Ba3oMoTOpHble peakumm, 6onesHb MeHbepa). MarHutotTepanusi nokasaHa
npu pyHKUMOHAmNbHbIX HAPYLUEHUSIX rorioca, XPOHUYECKUX NTapUHInTax,
raHrMoHMTax, HEKOTOPbIX (POPMax CUHYCUTA, XPOHUYECKOM hapuHInTe,
annepruyecknx CoCTosiHUAX, B mocneonepaumoHHom nepuoae. Ocoboe
3Ha4YeHVe NMeeT KOMOMHaLWS Na3epHON U MarHUToTepanuu.

C uenbto caHauwmu JIOP opraHoB B HaLLEn KITMHUKE NCMOMNb3yeTcs Me-
TOA, NPOTMBOBOCNANUTENbHOM hoToaMHamuyeckon Tepanun. CyTb MeToga
3aKnoyaeTcs B BO3OENCTBUM Ha o4ar BocnaneHusi BOOHbIM pacTBOPOM
MeTuneHoBoro cuHero 1%, n nocne akcno3nunmn B TedeHne 10 MUHyT,
nasepHbIM U3My4YeHWEM C ANNHOW BOmHbl 650 HM. Bpemsa obny4veHus
paccyuTbIBaeTCA MHAMBMAYansHo. Bo3gencTene MOXHO Npon3BoanNTb Ha
ageHovabl, HebHble MMHAANWHbI, B 06racTb CryxXoBbIX NPOXOQ0B, B Na-
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paHasanbHble CUHYCbl Yepes KaTeTephbl, a Takke MHTpaonepaunoHHO npu
HeobXoAMMOCTM caHaumm ovara MHeKLnn.

BHyTprBeHHOe nasepHoe obny4veHune kposu (BJ1OK), Bo3gencTays
Ha reMornobuH, yny4ylaeT KUCIOPOATPAHCIOPTHYIO (PYHKLIMIO KPOBU U
3HepreTuky Knetok TkaHen. OHO pekoMeHOyeTCHa Kak MOLHOe CPeacTBO
MOBLILEHNS UMMYHUTETa U peabunmTaLMOHHbLIX BO3MOXHOCTEN opra-
Hu3ma. BJTOK — moLHoe TepaneBTnYeckoe CPeacTBO B pyKax OMbITHOMO
Bpaya, obecneunBatoLlee Lenbii psg nevebHbix addekTos: buoctumy-
NUpYyLWKnIN, aHTMbakTepmanbHbli, NPOTUBOBOCMANUTENbHbIA, NPOTUBO-
OTEeYHbIN, UMMYHOCTUMYNUpYOLWMI, obesbonvsatowmn n ap. B neprog
BeCceHHuX aButammnHo3os BJTOK «BcTpsaAxuBaeT» opraHuam, npobyxaaet
€ro OT 3VMHEN CMNSYKM.

JlasepHas Tepanusa akTMBHO BHEOPSETCA HA BeOyLUMX kadeapax oTo-
puHonapuHronorum YkpanHel n ctpad CHI™ (Tumen TU., 3abonotHein 4.U.,
MnyxHuko M.C., dunatos B.®., lapiok W, 3aropyesa J1.J1., dunaTtosa
U.B., WesuveHko A.M., Kynukosa E.A., OrHeBa A.l., Ceupugenko J1.1O.
n ap.). B koHue npowwnoro cronetus 6binn paspaboTaHbl HOBblE METOAbI
nasepHOro BO3AEWCTBUS Ha CNU3UCTYI0 060N0YKY raiMoOpoOBbIX Nasyx
(BHYTpMNoNocTHom cnocob Bo3aencTBums); nasepodopes NnekapCTBEHHbIX
BellecTB («MupamMuctmHy», «JIeBOMUKONb», rmapoKopTU3oHOBass Masb,
mMasb «JleBamekonby 1 Ap.). [poBoAMnMCL Hay4Hble UccrneqoBaHNs aH-
TnbakTepmanbHoOM 3h(PEKTUBHOCTM BO3LENCTBUSA Na3epPHOr0 NU3nyyeHust
Ha OCHOBHbIE BO30yauTenu BocnanuTenbHbix 3abonesaHuin JIOP-opraHos,
NMMYHOMNOMMYECKMX acNeKTOB Na3epHOro U3ny4eHns.

B knuHuke «JlopmaaH nntoc — LEHTP NasepHbIX TEXHONOMMMY HU3-
KOMHTEHCMBHOE nasepHoe nsnyyeHve npumersietcs ¢ 2004 r. 3a 14 ner
nevyeHune ¢ ncnornb3oBaHMeM rasepHow Tepanuu npownu 6onee 20 ToicaY
yenosek, n3 Hux 9000 - getw. Mo HaWnm gaHHbIM, BO3AENCTBUE KPACHbIM,
NHdpakpacHbIM, PUONETOBLIM Na3epHbIM U3IyYeHneM NO3BOMSET YCKO-
pUTb U3NeYeHne nauneHTa ¢ pacnpoctpaHeHHbiMu JIOP-natonornamm
B cpegHeM Ha 3-5 cyTok. JlazepHas potoguHammnyeckas Tepanusi no3Bo-
NSEeT caHMpoBaTb O4arn BocnareHns 3a KOPOTKUIN CPOK, 6e3 NpUBLIKaHUS.
JlTaszepHasa Tepanusa xopoLlo coyeTaeTcs ¢ APYrumMu BUAaMuU Tepanuu,
B3aMMHO ycunmeas nx fevebHbin apdekT.

Takvum obpasom, nasepHas Tepanmsi MOXET LLUMPOKO MCMNOMNb30BaTbCH
B aMOynaTopHOM NpakTyke OTOPUHONAPUHIONora.
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APPLICATION OF LOW-INTENSIVE
LASER THERAPY IN CLINIC
«LORIDAN PLUS — CENTER OF LASER TECHNOLOGIES»

1.28viridenko L.Yu., 'Romaev S.N., '"Mihailusov R.N.

'Kharkov Medical Academy of Postgraduate Education, Kharkov, Ukraine;
2Liradan Plus Clinic - Center for Laser Technologies, Kharkov, Ukraine,
e-mail: loridan04@ukr.net

In the clinic «Loridan Plus - the Center of Laser Technologies» low-in-
tensity laser radiation has been used since 2004. Therapeutic lasers with
red, infrared, purple radiation allows to accelerate the cure of the patient
on average for 3-5 days. Laser therapy is combined with many types of
therapy, mutually strengthening the therapeutic effect. Laser photodynamic
therapy allows to sanitize inflammation in a short time, without getting
used to it. Thus, laser therapy can be widely used in outpatient practice.

THE REHABILITATION OF PAIN SYNDROMES
IN COMBATANTS BY MEANS OF PHOTO-STIMULATION
COMBINED WITH NEUROACOUSTIC STIMULATION
AND PSYCHOLOGICAL CORRECTION BY MEDITATION

Butskaya L.V.

International Academy of Ecology and Health, Kiev, Ukraine,
e-mail: ukraina2025@gmail.com

Introduction and purpose. As a rule, pain syndromes have multifac-
torial origin and was develop, sequentially including in the chain of pain
functional formations on different levels of body management, starting with
the cerebral cortex, structures of the medulla oblongata, spinal cord and
peripheral link - focus of pain. A promising direction in the development of
managed multilevel technologies are influences on individual functional
frequencies in the rhythm of the cerebral cortex working. The purpose of
the research is to develop and test a new technology for the treatment
of pain syndromes based on a multidisciplinary approach: transcranial
physiotherapy on individually selected parameters in combination with
psychological correction by meditation.

Materials and methods. A group of volunteers-combatants was
recruited (total number of 26 patients who were randomly assigned to
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2 groups, each of 13 people). All patients had chronic pain syndromes of
different locations: 8 patients - in the head area, and 18 patients — in backs.

In the first group, in addition to protocol methods of treatment, a 15 min
meditative practice are carried out. In the second group treatment was
supplemented with transcranial neuroacoustic and photo-stimulation on
individually selected therapeutic frequencies (determined on the basis of
the Samosyuk-Chukhrayev method), using the HELMED device (England,
Ukraine).

The procedure duration was 20 min, the course of treatment included
9 procedures, that carried out 3 times a week. Assessment of patient’s
state was performed before beginning and after 9 procedures.

The dynamics of pain intensity was determined by the visual analog
scale, the level depression assessment was based on the psychometric
table of A.Beck, the level of anxiety - on the table of Spielberger-Hanin.
Evaluation of the functional state of the patient’s systems was performed
on the basis of modified electropuncture test of Butskaya L.V.

Results and discussion. A statistically significant difference was re-
vealed in the patients of second group compared with the first one (P<0.05).
So, anxiety rates in the second group were reduced by 12.2+2.3%, depres-
sion - by 17.7£3.1%, indicators of visual analog scale — on 23.4£3.5% in
comparison with the first group.The average value of individual therapeutic
frequencies corresponded to 9.6+1.1 Hz.

Conclusions. The combined use of transcranial neuroacoustic and
photo-stimulation on individually selected frequencies and psychological
correction by meditation is a more effective way to decrease the level of
pain syndromes, in comparison with traditional methods of treatment in
combination only with meditation.
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aocsig BUKOPUCTAHHA ®OTOHHO-MATHITHUX
MATPULIb KOPOBOBA A.-KOPOBOBA B.
«BAPBA-®JIEKC/®M24 CI4» NMPU NIKYBAHHI
XPOHIYHOI BEHO3HOI HEQOCTATHOCTI

Kosb6actok [1.B., Yenena H.B., danuneuyk A.O., MpucsxkHiok H.B.

Hosoywuubkuli mepumopianbHUll yueHmp coyiaribHo20 06cTy208y8aHHS
(HadaHHs1 couyjanbHuUX rociyea),
cvm. Hoea Ywuuysi, XmenbHuybka obr1., YkpaiHa
e-mail: nuteretor@ukr.net

XpOHiYHa BEHO3HA HEQOCTATHICTb — Lie NaTosoris, sika 0bymoBreHa
NOpYyLUEHHSAM BEHO3HOTO BIATOKY B HVDKHIX KiHUiBKax. Big 15 no 40% Hace-
NEHHS1 PO3BMHEHUX KpaiH CTpaXKgae 3axXBOPHOBAHHAMMN BEHO3HOT CUCTEMMU,
npu YoMy y 25% nauieHTiB BUABMSIOTbECA O3HAKN XPOHIYHOI BEHO3HOI
HepocTtaTHocTi. Cepea HUX 5-15% MaloTb HEKOMMNEHCOBaHY BEHO3HY
HeJoCTaTHICTb, sika B 4% BUNagKiB CynpoBOSXKYETHCA TPORIYHUMN BU-
paskamu. JlikyBaHHSA XpOHIYHOT BEHO3HOI HE4OCTATHOCTI AOCUTL TpUBane,
iHamBigyanbHe i Bkrtovae B cebe pisHi cnocobu.

Y BigaineHHi couiansHo-ncuxonoriyHoi peabinitauii HoBoyLMLbKOro
TepuTopianbHOro LeHTPY NPOXoAuny NiKyBaHHS NauieHTn i3 TpodiyHUMM
BMpasKkaMu Ha Tl XpOHIYHOI BEHO3HOI HegocTaTHOCTI. BoHM ogepxyBanu
KOMMMEKC NikyBanbHWX Npouenyp, k1 BKYaB Tepanito POTOHHO-Mar-
HiTHUMK maTpuusmu Kopobosa A. - Kopobosa B. «bapsa-®nekc/®My,
JapcoHBanisalilo ypaxeHux OiNsSHOK, a TakoX 3acToCyBaHHSA dhapMa-
KOSOriYHMX npenapariB - reHTacenTy Yy BUrMs4i NPUCUNKN, NPOMUBaHHS
PO34YMHOM [EeKacaHy.

BixpomHa matpuus «bapea-®nekc/®@M24 ClY» mictuna 24 Hap ackpa-
BMX CBITNOAIOAMN NOTYXHICTIO 2-5 MBT KOXHUI, 12 3 AKMX BUNPOMIHIOBaNu
Yy CMHbOMY (goBXuHa xBuni 470 HM), a 12 — y iHdpavepBoHOMY (940 HM)
AianasoHax cnektpy. MarHitTHa maTpuua mictina 24 KinbLeBux MarHitm
3 MarHiTHoo iHayKuieto 10 MTh.

Hwxye HaBogMMO pe3ynsTaTti NPOBEOEHOrO NiKyBaHHS.

XBopa Jligia b., 1937 poky HapogXeHHs. [liarHO3: BapMKO3Ha XBOPO-
6a HYKHIX KiHLIBOK; XpOHiYHa BEHO3Ha HegocTaTHICTb Il cTyneHs; TpodivHi
BMpPa3KM HUXKXHBOT TPETi NpaBoi roMinkun. Xsopa orpumarna 36 npouenyp do-
TO-MarHiTHOi Tepanii 3a gonomorot matpuui «bapea-dnekc/PM24 Cl4y,
M CTINbKK XX Npoueayp AapCcoHBarnisadii.

B pesynbraTi nikyBaHHS HAOPSK KiHLIBKM 3HAYHO 3MEHLLMBCS, TPOIYHI
BMpa3ku 3apybutoBanuce (man. 1).
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1-0 0eHb 36-0 0eHb

MasoHok 1. 308HiWwHIl BU2/1510 20Mi/IKU XBOPOT /1idii Ha 1-U 0eHb
(csimsuHa nigopy4) ma Ha 36-U 0eHb (CBIM/IUHA NPasopy-) /liKyBaHHs

XBopa HO3eda J1., 1935 poky HapoaxeHHs. [liarHo3: Bapuko3Ha
XBOpo6a HWXHIX KiHLIBOK; XpOHiYHa BeHO3Ha HepocTaTHicThb Il cTyne-
HA; TPOMIYHI BUPa3KM HUXKHBOI TPETi MiBOI rOMIfNKu. Y XBOpOT Ha roMminui
BiAMIYalOTbCst HAOpsiK (iHAYpaLis) TKAHWH, NYLWEeHHS LWKipK, 5 TpogiuHmX
BMpPa3oK pi3HMX po3MipiB. XBopa oTpuMyBana nepLui 14 gHiB woaeHHy o-
TO-MarHiTHy Tepanito matpuueto «bapsa-®dnekc/®M24 ClY», no 7 xBunuH
Ha KOXXHY BMpasKy. B pesynbraTti ogHa Bupaska 3apybutoBanach (man. 2).

[ani npoBoamnuck npolenypu Tieto xxe Mmatpuueto no 15 XBUnuH Ha
KOXHY BMpa3ky e 20 gHiB. B pe3ynkrati 3MeHWnnmncsk Habpsik, NnyLleHHs
LUKipY; AHO BUPA30K OYUCTUIIOCH, BUPA3KN 3MEHLLMMUCE Y po3Mipax.

P
1-0 0eHb 14-0 0eHb

MariroHoK 2. 30B8HIWHIL BU2/ISIO 20Mi/IKU XB0OPOi KO3edbu /1. Ha 1-U OeHb
(csimnuHa nigopy4y) ma Ha 14-0 0eHb (csim/iuHa rnpasopyy) /iKyBaHHS
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XBopun Muxanno I. 1946 p.H.. [liarHo3: Baprko3Ha XBOpoba HIDKHIX
KiHLIBOK; XpOHiYHa BeHO3Ha HegocTaTHICTb Il cTyneHs; TpodivHi BUpasku
HWXHbOI TPETi NpaBoi rominku. J1likyBaHHs NpoBOAMMAOCE NPOTArom 14 AHiB
3a JOMOMOro POTOHHO-MarHiTHOI maTpuui «bapea-Pnekc/®M24 ClY»
B NOEAHaHHI 3 JapcoHBarnisauieto, MPOMUBaHHAM paH AekacaHoM. B pe-
3yneraTi NikyBaHHS 3MEHLLNBCS HAabpSK FOMINKK, NYLLEHHS LWKIpW, BUPasku
3apyb6utoBanuce (man. 3).

1-0 0eHb 14-0 0eHb
MasoHok 3. 308HiWHIl BU2/1510 20Mi/IKU XBopo20 Muxadna I
Ha 1-U 0eHb (csim/iuHa /1isopyy)
ma Ha 14-Ui deHb (csim/iuHa rnpasopyy) /liKysaHHs

Ha ocHoBi HaBeeHMX CnocTepeXeHb MOXHa 3p0OUTH BUCHOBOK, LLIO
BUKOPUCTaHHA OTO-MarHiTHMx Mmatpuup «bapsa-®nekc/®M24 ClY» nae
NO3UTUBHI pe3yrnbTaTi B KOMMIIEKCHOMY NiKyBaHHS TPOiYHUX BUPa30K Ha
TNi BapMKO3HOI XBOPOOU.

Aocsia BUKOPUCTAHHA ®OTOHHUX MATPULIb
Y KOMIMJIEKCHOMY NIKYBAHHI CYAUHHUX
3AXBOPIOBAHb NOJIOBHOIO MO3KY

Kosbactok [1.B., Yenena H.B., JaHuneuyk A.O., MNpucspkHiok H.B.

Hosoywuypbkutl mepumopianbHuUli yeHmp couyiaribHo20 0bC/1y208y8aHHs
(HalaHHs couianbHUX focya),
cvm. Hoea Ywuuys, XmenbHuubka obr1., YkpaiHa
e-mail: nuteretor@ukr.net

CyavHHI 3axXBOpPHOBaHHSA rONOBHOrO Mo3Ky cknagatotb 30-50% Big
yCiX XBOpOO cepLeBO-CYyAMHHOI CUCTEMU Ta € HaMOBINbLl aKkTyarnbHOK
npo6rnemoto cy4yacHoi MeamumHi. MoxHa BUGINUTY Kinbka HannoLMpeHi-
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LUMX XBOPOD CyAMH rOfIOBHOMO MO3KY: aTepOoCKNepo3, MO3KOBUW iHCYMbT,
OVCUMPKYnsaTopHa eHuedanonaris, Bereto-cyauHHa AUCTOHIA.

MO3KOBWI IHCYNLT HANeXuTb A0 HanbinNbLL CKNagHMUX Ta TSHXKKUX hopM
uepebpoBackynsapHUX XxBopob 1 3anMae ogHe 3 NepLUnX MiCLb Y KpaiHi 3a
3axXBOPIOBaHICTIO Ta cCMepTHICTI0. 3a gaHumMu ctatuctnkn MO3, B YkpaiHu
LopivHo hikcyeTbes noHag 110 TMCSY NEPBUHHMX iIHCYNLTIB, NICNA SKUX
y 6ina 37% Bunagkis peectpyetbcsa cmepTb. [NMoHaa 20% xBopux cTalTb
iHBanigamun, Ta nuwe 10-20% noeepTatoTbCcAa 40 npaLi.

HaBeaeHi gaHi nigkpecntoTb He TiNbKM MeguyHy, a N couianbHy Ta
E€KOHOMIYHY 3HaYMMICTb MPOMINaKTUKN, OiarHOCTUKK | afleKBaTHOrO NiKy-
BaHHS1 MO3KOBOTO iHCYMbTY Ta MOro Hacnigkie. TakMM YMHOM, PO3B’A3aHHSA
UMx Npobrnem € OfHielo 3 OCHOB 36epeXXeHHs 340POB’st HACEMEHHS.

B komnnekCHOMY nikyBaHHS CYAUMHHUX 3aXBOPHOBaHb rONOBHOIO
MO3Ky MW BUKOpuUCToBYyBanu oToHHI maTtpuui Kopobosa-locoxoBa
«bapsa-LUHC/MX», ski agantoBaHi AN ONPOMiHEHHSA BONIOCUCTOT 30HU
ronoBw NMoAnHK, Ta hotoHHy maTpumuto Kopobosa A. - Kopobosa B. «bap-
Ba-JIOP/IX», ska aganToBaHa Ans ONpPOMiHEHHSI COHHUX apTepil NMIOANHN.
O6uasi maTpuui Manu y CBOEMY Cknagi CBITNOAIOAN MATN CNeKTPanbHNX
JianasoHiB (OBXMHU XBUIb BUNPOMIHIOBaHHSA — 940 HM, 625 HM, 590 HMm,
525 Hm, 470 Hm). LnprHa cmyrv BUNPOMIHIOBaHHS CBITNOAIOAIB HA PiBHI
MOMOBMHHOI iHTEHCMBHOCTI cknagana 30 HM. MOTYyXHICTb KOXXHOro CBiT-
nogioga 3Haxogunack B Mexax 2-5 MBT. Citnogiogu 6ynu po3TtalloBaHi
Ha pobouin NOBEPXHI EKBIOUCTAHTHO Ha BiACTaHi 25 MM OAVH Bif OQHOrO.

Hwxye HaBefeHi AaHi NPakTUYHOIO 3aCTOCYBaHHSA BULLE3ragaHnx
MaTpuLb ANd NiKyBaHHS CYyAUHHMX 3aXBOPHOBaHb rOfIOBHOrO MO3Ky y Ho-
BOYLUMLBKOMY TEPUTOPIanbHOMY LIEHTPI CoLjianbHOro 00CnyroByBaHHS.

XBopa CeitnaHa K., 1966 poky HapomeHHs. [liarHo3: AMCLMpPKyns-
TopHa eHuedanonartia. Otpumana 14 WoaeHHNX CeaHciB NiKyBaHHA 3a A0-
nomoroto matpuui «bapea-LIHC/X». MNpouenypv NpoBOAMMUCH LLIOAEHHO
no 15 xBunuH (5 XBUNWH ONPOMIHEHHS, 5 XBUNUH nepepsa). MNokpalleHHs
nauieHTKa BigmiTMNa BXe Ha TPeTil AeHb NiCns nodaTtKy fikyBaHHS.

XBopa Nigis K., 1936 poky HapomxeHHs. [liarHo3: AnCUMpKynaTopHa
XxBopoba 3 rinepTeHsieto; XpOoHiYHa HegOCTaTHICTb MO3KOBOIO KpOBOOGiry
Il cT. OTpumana 14 woaeHHUX ceaHciB NiKyBaHHSA 3a JONOMOrOK MaTpuui
«bapsa-LHC/IX». MNauieHTka BigMiYae NOKpaLLEHHSA CHY, 3MEHLLEHHS
rornioBHoI 60oni.

XBopa AHToHiHa I. 1952 poky HapomxeHHs. [liarH03: 0CTEOXOHAPO3
LLUMIAHOTO Biadiny xpedTa; XpOoHidHa He4OCTaTHICTb MO3KOBOMO KPpOBOOBIry
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Il cT. OTpmana 14 WwoaeHHNX ceaHciB NikyBaHHSA 3a AONOMOro MaTpuLb
«Bbapea-NNOP/MX» Ta «bapea-LIHC/MX». MNauieHTka BigMi4ae nokpaLLeHHs
3aranbHOro CTaHy, 3MEHLLEHHS rOfToBHOI 60oni.

OTpvMaHi pe3ynbTaTvi KOMMIEKCHOTO JiKyBaHHS 3 3aTy4YeHHAM POTOH-
HKX (CBITNOAIOAHUX) MaTPULIb JO3BOMSATE 3p0OUTU BUCHOBOK MPO NO3UTUB-
HUI BNNuB ooToTepanii Npu CyaUHHUX 3aXBOPIOBAHHSAX FONTOBHOIO MO3KY.

KOMMNEKCHIX Migxiga 4O HEMEAUKAMEHTO3HOIO
NIKYBAHHA MIFPEHI BE3 AYPU

Pewminsik |.B., MNocoxos M.®., PemiHsik-bopsosa 0.K., MNocoxos .M.

AY «IHemumym Heeponoeii, ncuxiampii ma Hapkonoeii HAMH Ykpainu»,
Xapkis, YkpaiHa,
e-mail: nsd17@ukr.net

MirpeHo3HMI Binb 3anNULLIAETLCS akTyanbHOK NPOONEMOI0 CydYacHol
KNiHi4HOT HeBpororii. MpUYMHM BUHMKHEHHS Ta NaTOreHe3 PO3BUTKY MirpeHi
CKragHi Ta Ao KiHUSA He BUBYEHI. Y npodinaktuui Ta nikyBaHHi MirpeHO3HUX
NpucTyniB nopsag 3 MeaMKkameHTO3HUMU npenapaTamm LMPOKO BUKOPU-
CTOBYHOTbCS METOAMKN pedoriekcoTeparnii, ncuxotepanii, KopekList cnocoby
XWUTTS Ta XapyyBaHHS.

MeToto Haworo gocnigXeHHs 6yno BUBYEHHS €PEKTUBHOCTI Pi3HNX
MeToauK pedinekcotepanii y npodinakTM4HOMY IiKyBaHHI NPUCTYMIB Mi-
rpeHi 6e3 aypu.

Matepian Ta meTogu. Y xoai 4OCNIMKEHHS HaMy Byro ob6CTeEXEHO
37 xBopux Ha mirpeHb 6e3 aypu (28 xiHok Ta 9 YornosikiB Bikom Big 19 o
41 pokiB). OiarHocTuuHi kputepil Bignosiganu MKX-10 Ta MikHapoaHin
knacudikauii ronosHoro 6onto 3-ro nepernsgy (ICHO-3 2018 p.). YactoTa
NPUCTYMIB Y BCIX XBOPUX — 4 i Binblue NpoTarom micaus. IHTEHCUMBHICTb
6onto Bignosigana 6-10 6anam 3a Bi3yarnbHO-aHaNOroBOK LLUKano.

Bcim obcTexxeHMm xBopuM Byno nokasaHo NpodinakTuyHe NikyBaHHS.
[nsa uboro My BUKOPUCTOBYBanM rofko- Ta nasepo-pedprekcoTepanito.
IMpoTnokasaHb ANd NPOBEeAEHHS TaKoro fliKyBaHHSA XBOPi HE Maru.

3oHamu pednekcoreHHoro BnnnBy Bynn KOMipHUKOBA 30Ha, OinsiHKa
NPOEKLii BEPXHIX LUMNHMX CUMNATUYHMX BY3MiB Ta NapaBepTebpanbHO Npo-
eKUis LWNMHUX, BEPXHBbOrpyaHuX (C4 — D2) cermeHTiB xpebTa. Takox Aisinu
Ha KoproparbHi Ta aypuUKynsapHi TOUkM 3aranbHoi aii. CeaHcy TpaguuinHoi
ronkopecpriekcoTepanii npoBOAMIN, BUKOPUCTOBYHOUM MEPEBAXHO rarbMo-
By meTtoauky (I abo Il BapiaHTh). B noognHokmx Bunagkax KomoGiHyBanu
ranbMOBUWIA Ta 30yXKyH4UA METOAN.
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CeaHcu akynyHKTYpu crionyyanu 3 ceaHcaMm nasepHoi pednekcoTe-
panii 3 BUKOPUCTaHHSIM YEPBOHOrO (JOBXWHA XBUNi 659 HM) Ta iHdpavep-
BOHOro (808 HM) BMNpoMmiHOBaHHS anapaty «Meauvk 2K» BupobHuuTea dip-
mu «doToHika nntocy (Yepkacm). MNpouenypu (10-12 Ha kypc) YeprysBanm
Yyepes AeHb, yCboro nposoamnu 2-3 kypca 3 15-20-a4eHHMy nepepsamMu.

Pesynbtatu. NMpoTsarom npodinaktu4yHoro Kypcy nikyBaHHa y 94%
XBOPWX CTaH MokpaLimBcd. Yactota npucTyniB MirpeHi 3meHwmnnace go
1-2 Ha MicsLb, X IHTEHCUBHICTb 3a BidyarlbHO-aHaNOroBO LLKANO Bia-
nosigana 4-7 6anam. Kpim TOro, y XBop1x NOKpaLUUINCL COH, HACTPIi;
nigsvwmnach npauesgaTHicTb.

BucHoBku. Bce BuLLeBMKnageHe 4O3BONSE pekOMeHayBaTh Crnosny-
YEeHHS METOZIB rofiko- Ta nasepo-pednekcorepanii ns npodinakTnkm
YacTUX NPUCTYNIB Y XBOPUX Ha MirpeHb 6e3 aypu.

INTEGRATED APPROACH TO NON-MEDICATED TREATMENT
OF MIGRAINES WITHOUT AURA
Reminyak I.V., Posokhov M.F., Reminyak-Borzova Yu.K., Posokhov P.M.
«Institute of neurology, psychiatry and narcology of NASU of Ukraine»,
Kharkiv, Ukraine
e-mail: nsd17@ukr.net
In the article the results of preventive therapy of 37 patients who
suffered from frequent attacks of migraine without aura are presented.
Courses of acupuncture and laser therapy (10-12 procedures) were used.
Positive results were got from 94% of patients. The attacks of migraine
became more recent and less intensive. This fact allows us to recommend
these methods and use the non-medicamental prevention of the attacks
of migraine without aura.

EXPERIMENTAL AND CLINICAL JUSTIFICATION OF THE
USE OF PILER LIGHT IN THE TREATMENT OF PATIENTS
WITH SURGICAL INFECTION

Pantyo V.1., Pantyo V.V.

Uzhhorod National University, Uzhhorod, Ukraine,
e-mail: pantyo@meta.ua

Despite the presence of wide range of antibiotics, infectious diseases
are the second most common cause of mortality in the world. To date,
several thousand antibiotics have been synthesized and studied, with an
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annual increase of 4%. However, the number of antibiotic-resistant micro-
organisms continues to grow.

To solve this problem, combined therapy is used, alternative plant
components (essential oils), microbial surfactants with antimicrobial activity
are investigated.

In addition to the above mentioned ones, the physical methods of
controlling infectious agents, including various types of irradiation, are
becoming increasingly widely used. The possibility of using so called
PILER (Polarized Polychromatic Incoherent Low Energy Radiation) light
of different wavelengths is studied in the complex treatment of suppurative
inflammatory processes caused by opportunistic microorganisms.

Materials and methods. A series of experimental and clinical studies
on the use of PILER light with a purple (violet) light filter in the treatment of
superficial purulent and inflammatory diseases caused by Staphylococcus
aureus and Pseudomonas aeruginosa have been conducted.

In the course of experimental studies, the direct effect of PILER light
on the intensity of growth and sensitivity to antibiotics of microorganisms
was studied. The objects of the study were clinical isolates of S. aureus
(n=11)and P. aeruginosa (n = 9), isolated from purulent wounds of patients
in Surgical Department of Uzhhorod CDH, and collection strains S. aureus
ATCC 25923 and P. aeruginosa ATCC 27853.

The PILER light source is the Bioptron Med All device produced by
the Bioptron Light Therapy System of Zepter Group. The radiation wave-
lengths range was 480-3400 nm, power density — 40 mW/cm?, energy
dose density — 2.4 J/cm?.

Data obtained during the implementation of the experimental part
were used in the complex treatment of purulent-inflammatory processes
in 78 patients with manifestations of surgical infection. In 24 of them, the
trophic ulcers of venous genesis have been diagnosed, in 25 - the diabetic
foot syndrome, in 29 - infected wounds of different localization. In a bacteri-
ological study in 28 patients was isolated S. aureus, in 21 — P. aeruginosa,
in 29 - mixed flora with a predominance of S. aureus and P. aeruginosa.

The examined patients were divided into two groups. The first — con-
trol — group (n=36) included patients who underwent a common treatment
(antibiotic therapy, vascular therapy, vitamin therapy, metabolism correc-
tion, symptomatic treatment). The second group (n=42) included patients,
who were additionally exposed to irradiation of damaged areas by the
device Bioptron Med All with a violet filter (distance 5 cm, exposure 20
minutes, the number of procedures — 10).
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Results. It has been established that PILER-light has a pronounced
influence on the biological properties of the investigated microflora. Thus,
the irradiation of microorganisms with the light of the Bioptron Med All
device with a violet light filter for 20 minutes resulted in a decrease of the
intensity of bacterial growth by 65-81%, compared with control - unirradi-
ated bacteria.

In evaluating the clinical part, acceleration of the dynamics of the
wound process, first of all, the stages of purification, shortening the heal-
ing period, reducing the number of surgical interventions in patients of the
second group was noticed.

Conclusions. PILER light has a photomodifying effect on the bio-
logical properties on researched strains S. aureus and P. aeruginosa,
which, with established optimal parameters, manifests itself in reducing
the intensity of their growth in nutrient media.

Using PILER light with purple (violet) filter improves the results of
treatment for patients with manifestations of surgical infection, including
purulent-necrotic lesions on the background of diabetes mellitus.

NMPUMEHEHUE ®OTO-MATHUTHbIX MATPUL
B NIEYEHUU A3BEHHbLIX AE®EKTOB NPU
HEMPOMATUYECKOWU ®OPME CUHOAPOMA

OUABETUYECKONM CTONMbI

"Tamm T.W., 'Benoe C.T., *Kopo6os A.M.,
"Monos M.C., 2Oanunosa O.B.

"Xapbkosckasi MeOuyuHcKasi akademusi nocrnedunioMHo20 obpa3oeaHus,
Xapbkos, YkpauHa;
2Xapbkosckull eopodckoli ueHmp «Juabemuyeckasi cmonay,
Xapbkos, YKkpauHa;
3Xapbkosckull HayuoHarnbHbIl yHUsepcumem umeHu B.H.KapasuHa,
Xapbkos, YkpauHa,
e-mail: maxutake@yandex.ua

CornacHo faHHbIM akcnepToB MexayHapogHon anabetnyeckon de-
aepauun, B 2015 . B Mupe 6bino 3apernctpmpoBaHo 415 MIH. 6GonbHbIX
caxapHblM guabetom, a k 2040 r. oxnaaeTcsi yBenmyeHne ux KonmyecTaa
00 642 MnH. V13BecTHO, 4TO Npu caxapHom anabere naTonornyeckue name-
HeHus B cTonax passuBatotcs B 15% cnyyaes [3, 5]. JletanbHOCTb cpeamn
OOnbHbIX C CUHOPOMOM AMabeTU4eCcKon CTOMbl, MEPEHECLUMX BbICOKYHO
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aMmnyTaumio KOHEYHOCTM NO MOBOAY raHrpeHsbl, B brivkanwmne 3 Hegenu
pocturaet 22%, B TeveHune roga — 11-41%, yepes 3 roga — 20-50%, yepes
5 net — ot 39 g0 68%. PeunamBbl 93BEHHBIX AeEKTOB Ha cTonax Yepes
1, 3, 5 net Habntogatotca y 44, 61, 70% 60MNbHbLIX, COOTBETCTBEHHO.

PeuunauBmpytoLLme 0eCTPYKTUBHBIE MOPAXEHUS yXyALLAIOT pesyrbTa-
Thbl NleYeHns1, peabunutauum, coumanbHON NOMoLLM BonbHbIM AnabeTom,
yBenu4ymBasi 3KoHomu4yeckme 3atpatbl [1, 4]. Bce aTo AenaeT akTyarnbHbIM
NMOWCK HOBbIX METOA0B NTEYEHMS N NPOUNAKTUKN THOMHO-HEKPOTUYECKNX
OCMOXHEHUN cMHApoMa anabetuyeckon ctonbl. OgHUM U3 Taknx METOA0B
ABMAETCA BKITHOYEHNE B KOMMIIEKC fiedeHuns dootoTepanmm.

Llenblo gaHHOro MccrnegoBaHus siBUnach oueHka 3deKTUBHOCTM
NpUMeHeHns OTo-MarHUTHbIX MaTpuy (PMM) npu nevyeHnn GoOMbHBIX
C CMHAPOMOM AnabeTnyecKom CTOMbl, OCAOXHEHHBIM TPOPUYECKNMU
s13BamMu cpeaHMX pasmepos [2].

MaTtepuan n metoabl. B nccnegosaHne BkntodeHbl 40 GOMbHbIX
C FTHOMHO-HEKPOTUYECKUMM OCNOXHEHUAMMU HerponaTuyeckon opmebl
CcvMHOpOMa AnabeTnyeckor CToMbI B BUAE TPOMHECKMX s13B. Vemmyeckas
1 CMeLLaHHas popMa ABMSANUCS KPUTEPUAMU UCKITHOYEHMS. VIckniovanucb
Takke 6onbHble C A3BaMu BOMbLUMX Pas3MepoB, TaK Kak B UX NevYeHun
npeanoyTeHMe oTAaBanocb ayToaepmonsiacTuke.

MaymeHTbl 6GbINK pasgeneHbl Ha OCHOBHYHO rpynny (20 GOnbHbIX,
B KOMIMIIEKCE NleYeHns KOTopbIX Oblna BKItoYeHa PoTo-MarHuTHas Tepa-
nust) n rpynny cpaBHeHns (20 6onbHbIX, NpK NiedeHnmn Kotopbix PMM He
npuMeHsanuce). Mpynnel 6k conocTaBMMbI MO BO3pacTy, TUMY caxapHO-
ro anabeTa, TSHKECTU COCTOSIHUA, XapakTepy M fioKanu3auumn 3BeHHOro
npouecca. B ocHoBHOM rpynne nepBoHayanbHas nnowagb Tporuyeckmnx
s3B cocTaensna ot 1,0 go 20,5 cm?. CpeaHss nnowanb paHeBoro Aedek-
Ta 6bina 7,02 cm?, a ANUTENbHOCTL NpoLecca A0 Hayana fevyeHus — ot
1 Hepenu go 8 mecsueB. B rpynne cpaBHeHUs1 nepBOHavanbHas nnowanb
s3B konebanack ot 0,8 0o 18 cm?, cpeaHssa nnowaab paHeBoro aedekra
coctasnsana 6,08 cm?, a ANMTENbHOCTb X CYLLECTBOBaHMSA A0 Hayana
neyeHnss — ot 2 Hegenb Ao 7 MecsLeB.

Y 20 naumeHTOB OCHOBHOW Ipynnbl HAps4y CO CTaHO4AaPTHbLIM fleYeHnem
Ha aTane KynupoBaHUs SBIEHU NeprdoKanbHOro BOCNaneHusi eXXeqHEBHO
npoBogunacek Tepanusa MM, reHepupyoLLMMK CUHEE U3NyYeHMe (OTUHBI
BOIH 440-470 HM, akcnoanums 15 MuH). CMHUI CBET, COrMacHO MHCTPYK-
LK, obnagaet npoTMBOBOCNANUTENbHBIM @ aHTUMUKPOOHBIM 4ENCTBUEM.

Ha BTopom aTane neyeHus npumensannce PMM ¢ kpacHbIM n3nyye-
H1eM (onuHbl BonH 630-660 HM) — NnpoLeaypbl NPOBOAMIUCH YEpPEe3 AeHb
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C aKcnosuumen 15 MUHYT BO BpeMms NEpeBSA30K nocne caHauumn tpodu-
yeckux 5138 0,02% pactBopom xnoprekcuamHa. KpacHblii CBET, cornacHo
WHCTPYKUMUW, CTUMYNMPYET penapaTmBHble MPOLECChI.

MpryMeHsnMcb cBETOANOOHbBIE NCTOYHUKM CBETA, N3BECTHbIE KaK hOTOH-
HO-MarHUTHble MaTpuLbl KopoboBa A. - Kopoboa B. «bapsa-dnekc/PMy,
pa3paboTaHHble U N3roToBneHHble Hay4Ho-uccnegosaTensbckon nabo-
patopuen KBaHTOBOW BMONOrMm 1 KBaHTOBOW MeAuLMHbI XapbKOBCKOro
HauunoHanbHoro yHnsepcuteta umenHm B.H.KapasmHa n HayyHo-npouns-
BOACTBEHHOW MeauKko-buonormyeckon koprnopauuen «Jlasep n 3goposbe»
(XapbkoB, YkpanHa). MarHuTHas martpuua cogepxana 24 KonbLeBbIX
MarHuTa ¢ MarHUTHou nHaykumen 10 mTn.

B ob6enx rpynnax 60nbHbIX Ha A3BEHHYH NOBEPXHOCTb HaknaabiBanu
MOBSA3KY C ANOKCM30neM Nnbo ruapoKonongHble NoBA3KK, a npu Heobxo-
OVIMOCTW BbINOMHAMNM anacTnyeckoe GBUHTOBaHME NOPaXEHHON KOHEYHOCTH
Ha ypoBHe CTOMbl U ronieHn NnMbo MMMOBUNN3aL Mo KOHEYHOCTN 3aHeN
rMNCOBOW FTOHIETON.

O PEKTMBHOCTL MECTHOTO fle4eHUs TPOhUYECKMX 3B B Uccnenye-
MbIX rpyrnax oLueHuBanm no CKopocTu anuTenu3aumm paHeBoro gedekra.

Pesynbratbhl n o6cyxaeHue. [locrne KOHCEPBATMBHOIO nevyeHuns
y Bcex 60nbHbIX, BKIIOYEHHBIX B MCCeaoBaHne (OCHOBHas rpynna v rpynna
CpaBHEHWST), HACTYNWIO 3aXXMBMNeHMe A3BEeHHbIX eeKTOB, XOTb 1 B pas-
Hbl€ CPOKM.

B pesynbrate 0oTO-MarHUTHOM Tepanum CUHUM U3IyYEHUEM Y BCEX
GOnbHbIX OCHOBHOW IpyMbl OTMEYanoch CyLLEeCTBEHHO Goree paHHee, Yem
B rpynne cpaBHEHUs!, KynnpoBaHue 60reBoro cuHapomMa u 3yaa. 31o MOXHO
OOBACHUTL TEM, YTO CUHUI CBET KynupyeT neprdokansHoe BocnaneHue,
CHMMas oTek TkaHew. Mpu 3ToM Habnogancsa NOCTENEHHbIV perpecc naTo-
TNOrNYECKMX U3MEHEHWI B 30HE TPOUHECKNX PACCTPONCTB MSATKMX TKaHEW,
3aKMYaLLMIACA B YMEHBLUEHUW MITOLLAAM MOPAKEHMS KOXUN BOKPYT A3Bb,
YMEHbLUEHNUUN N UCHE3HOBEHMW 30HbI NEPUAOKanbHOro BOCNaneHus.

[MosiBNneHMe KpaeBOW anuTenusauun B paHe perncTpuposanu
€ 4-5-x cyTOK, nocne 4ero Ha4yMHanu obny4yeHne maTpuuamm ¢ KpacHbIM
cBeTOM. AKTUBHas anuTenuaaums TpoUYECKMX si3B U OKOHYaTeNbHoe
3aXMBMEHMe NocnegHnx NPoUCXoauno Ha oHe pasBUTUS APKUX Men-
KO3EePHUCTBIX rpaHynauuin. B uenom cpegHas CKOpoCTb anuTenuaauum
A13B Yy NaLMEeHTOB OCHOBHOM rpynnbl coctasuna 0,25 cm?/cyT., a cpegHsis
NPOJOMKUTENBHOCTL NeYeHns — 27 CyToK

Y 60nbHbIX rpynnbl CPaBHEHUS NPOLIECC 3aXUBNeHUs Tpoduye-
CKMX A13B HEpeOKo HOCUI HeycToMYMBLIN xapaktep. [pu aTtom Ha doHe
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yrny4LleHs MECTHOrO CTaTyca OTMeYanucb Nepuoabl perpecca, 3akntoda-
OLLIMECS B YCUITEHNM BOCMANUTENbHBLIX MPOLECCOB, a TaKKe B YBENTUYEHUN
pa3MepoB A3BEHHbLIX AeEKTOB. DTO NPOMCXOAMII0 NEPUOANYECKN, KOraa
MEIIKO3ePHUCTas rpaHynsLMOHHasa TKaHb TYCKHena 1 nokpbiBanack u-
OpuHOM. B uUenom cpegHsis CKOPOCTb 3NUTENM3aUmMmM TPOPUYECKNX A3B
y naumeHTOB rpynmnbl cpaBHeHus cocTtaBuna 0,19 cm?/cyT., a cpegHsas
NPOACIHKUTENBHOCTbL fle4eHnst — 32 CyTOK.

BbiBoAabl. [MpoBegeHHOE KNMHUYECKOE MCCnedoBaHWe nokasano,
YTO KOMIIIEKCHOE JlevyeHne TponyecKnx A3B y BOMbHbLIX C CUHOPOMOM
anabeTnyecKkom cTonbl, BKovatllee npumeHeHne MM, nveet onpe-
OeneHHble NpenMyLLecTBa Mo CPaBHEHUIO CO CTaHAAPTHbIMU MeTogaMM1
KOHCEPBATUBHOIO JNIEYEHUS.
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APPLICATION OF PHOTO-MAGNETIC MATRICES
IN THE TREATMENT OF LUMBER DEFECTS
IN THE SYNDROME OF THE DIABETIC FOOT
"Tamm T.1., 'Belov S.G., *Korobov A.M., "Popov M.S., ?Danilova O.V.
'Kharkov Medical Academy of Postgraduate Education, Kharkov, Ukraine;
2Kharkov City Center “Diabetic Foot”, Kharkov, Ukraine;
3V.N.Karazin Kharkov National University, Kharkov, Ukraine,
e-mail: maxutake@yandex.ua
The article presents the results of the study the effectiveness of the
application of photo-magnetic matrices in the treatment of patients with
syndrome diabetic foot, complicated by trophic ulcers of medium size. It is
shown that the use of photo-magnetic matrices in combination with local
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drug treatment of trophic ulcers in patients with syndrome diabetic foot
accelerates the elimination of perifocal inflammation, promotes epithelial-
ization, and eliminates near-surface dermatitis and eczematization, which
significantly shortens the time of healing for wounds.

EXPERIENCE OF COMPLEX TREATMENT OF CHILDREN’S
DISEASES BY HYPERBARIC OXYGENATION METHOD
AND POLARIZED LIGHT

Martzafey N.M.

Communal Institution «Kherson Children’s Regional Clinical Hospital»,
Kherson, Ukraine,
e-mail: martsafeinn@gmail.com

An effective method of treatment has been and remains the method of
hyperbaric oxygenation, it has been used for over 40 years. Treatment by
the method of hyperbaric oxygenation in the Kherson Children’s Hospital
has been introduced since 1989. Hyperbaric oxygenation sessions at low
overpressures (0.2-0.3 ATIl) were conducted since 2003 on two appara-
tuses — Oka-MT and BLKS-3-01.

Complex treatment by hyperbaric oxygen at specified modes and by
polarized light from the Bioptron device (Zepter, Swiss) has been applied
since 2004. Since 2012, medical sessions are conducted on the apparatus
of BLKS 3-01; 308 sessions (98.7%) were held in 2012 with overpressure
mode 0.2-0.3 ATl — 308 sessions (98.7%), from 2013 — 250 sessions
(100%). The total therapeutic sessions number on the BLKS 3-01 in
2016 — 250, in 2017 — 215, in four months, in 2018 — 74 sessions.

Sessions of the hyperbaric oxygenation were given to children with
different pathologies: poisoning with carbon monoxide and methemo-
globin-formers, diabetes mellitus, scleroderma, hemorrhagic vasculitis,
macular degeneration, uveitis, ulcerous disease of the doudenum, erosive
gastroduodenitis, tuberculosis, and three children with autism.

For the first time we started working with a autistic child (age 3 years
and 5 months) in April 2014. The girl received 30 sessions of hyperbaric
oxygenation with absolute pressure of 1.1 ATA for 40 minutes. The treat-
ment effect was positive, the child went to kindergarten and school in time.
Two other children received hyperbaric oxygenation sessions in 2018.
One of them, a child from a twin (boy, 8 years old), received 18 sessions,
seven of which in mode 1.4 - 1.5 ATA for 40 minutes, according to the
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recommendation of the physician N.Antonuchi (Italia). Another child (boy,
3 years old) received only two sessions in mode 1.2 ATA and 1.3 ATA for
40 minutes.

In parallel with the hyperbaric oxygenation, two autistic children (girl
and a boy, 8 years old) received phototherapy by the Bioptron device with
red and blue light filters for 10 minutes, number 10. Hyperbaric oxygen,
reducing tissue hypoxia, improves micro- and macro-circulation, while
polarized light, acting through biologically active points and locally, poten-
tiates the action of hyperbaric oxygenation. The analysis of the medical
process makes it possible to think that the polarized light potentiates the
action of hyperbaric oxygen and therefore the effect of treatment is faster.

Our observations are worthy of attention and require further statistical
analysis. In order to improve the quality and life expectancy, prevention,
| plan to use fullerene light filter for Bioptron device.

In social terms, work with autistic children is anxiety and has many
bioethical aspects.

LASER STIMULATION AND ELECTROPHORESIS OF
MAREPOLYMYEL IN THE TREATMENT
OF CHORIORETINITES

Konovalova N.V., Fesiunova G.S., Abramova A.B.,
Serebrina T.M., Guzun O.V.

Filatov Institute of Eye Diseases and Tissue Therapy, Odessa, Ukraine,
e-mail: olga.v.guzun@gmail.com

Focal and disseminated chorioretinitis of various etiologies are
characterized by a violation of the architectonics of retinal layers in the
region of the chorioretinal focus at all stages of the inflammatory process.
Laser diode stimulation has a local anti-inflammatory and metabolic effect
on the inflammation focus. Electrophoresis makes it possible to exert a
local effect directly on the pathological focus.

Marepolymyel polymicroelement preparation was received in Filatov
Institute of Eye Diseases and Tissue Therapy from standardized concen-
trate of sea water. Marepolymyel - a natural metabolite, the therapeutic
effect of which is due to the presence of a complex of organic compounds
and 16 natural physiologically active microelements, did not cause allergic
reactions and intolerance. Laser diode stimulation in combination with the
electrophoresis of Marepolymyel preparation has an anti-inflammatory,
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metabolic and stimulating effect, enhancing the processes of regeneration
and repair.

The aim of our study was to study the state of the fundus and visual
functions in patients with chorioretinitis under the influence of laser diode
stimulation and Marepolymyel electrophoresis

Material and methods. Under our supervision there were 85 patients
with chorioretinitis of various etiologies. The control group consisted of
15 representative patients with the age of 48+3.8 years. All patients of
the main group received traditional therapy, laser diode stimulation and
Marepolymyel electrophoresis for 12 days. Patients of the control group
received only traditional therapy.

For laser stimulation diode laser CM.4.3 (Nezhin, Ukraine) was used
with red radiation wavelength of 650 nm, power density of 0.4 m\W/cm?
and treatment duration of 300 s.

Results of the study. The dynamics of visual acuity in the patients
of the main and control groups was observed, and the condition of the
fundus was recorded. In 67 patients (78.8%) there was a significant
increase in visual acuity by 0.35£0.04 (P<0.02). An increase in visual
acuity of 0.2+0.03 was recorded in 11 patients (12.9%), stabilization of
visual functions without deterioration of visual functions was observed in
7 patients (8.2%, P<0.02). All patients did not have the appearance of new
foci, edema and hemorrhages on the fundus. Resorption of edema in the
foci was observed in 72 patients (88.2%). The resorption of hemorrhages
in the foci was recorded in 64 patients (75.2%).

In patients of the control group, an increase in visual acuity of 0.3+0.03
was observed in 8 patients (53.3%), an increase in visual acuity of 0.2+0.04
was recorded in 3 patients (20.0%) and stabilization of visual functions - in
4 patients (26.6%).

Conclusions. Thus, the use of laser diode stimulation and electro-
phoresis of Marepolymyel in a complex treatment patients with chorio-
retinitis contributes to the stabilization of visual functions and increased
visual acuity in 78 (91.7%) patients, stabilization of visual functions was
observed in 7 patients (8.2%). During the observation on the fundus of
patients, there was a resorption of edema and hemorrhages in the foci.
Laser diode stimulation and Marepolymyel electrophoresis are well tolerat-
ed by patients and can be recommended for the treatment of patients with
chorioretinitis both in the acute period of inflammation and in the stage of
proliferation and scarring.
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POTOANHAMUYECKASA TEPAMUA
PAKA BHYTPEHHUX OPIrAHOB

'CtpaHagko E.®., 2Manosa T.U., *MNoHomapes I".B.

'@QIrBY «IHL nasepHotli meduyuHsl um. O. K. CkobenkuHa ®MBA Poccuu»
2000 «BETA-T'PAHO»
SMHemumym 6uomeduyuHckol xumuu um. B. H. Opexosuya. Mocksa

doTtoanHamunydeckas tepanusa (POT) — 3TO ManoMHBa3UBHLIN Lia-
OSLLMIA OPraHOCOXPAHSIOLNIA METO, JIEYEHUs pasnnyHbIX 3aboneBaHui
W, Npexae BCero, 3nokavyecTBeHHbIx onyxonen. Mpu ®OT cenekTuBHO
HakanmMBalLLMINCA B TKAHAX C MOBbILLIEHHLIM MeTabonuamom ooToceHcu-
Ounmaartop aKkTMBMPYeTCS NyTeM foKanbHOro obryyYyeHnst NaTonormyecku
M3MEHEHHbIX TKaHen CBETOM C AJSIMHOW BOSHbI, COOTBETCTBYIOLLEN OMNH-
HOBOITHOBOMY MWKy NOIMOLLEHMS oToceHenbunusaTopa. BosHukarowas B
NPUCYTCTBUM KMCIIOpoaa TKaHen hoToanHaMn4eckasi peakLmsi Bbi3blBaeT
reHepaLmIo CUHITIETHOMO U APYrMX akTUBHbIX (hopM Kncnopoaa, ryoutens-
HO OEWNCTBYIOLLMX Ha OMyXONeBble KINETKU, YTO MPMBOAUT K pe3opbuun
onyxonwu. [lencteue akTUBHbIX (POPM KMCnopoga nposBrseTca nytem
NPSIMOrO LIMTOTOKCUYECKOrO NOBPEXAEHWS OMYXOreBbIX KNETOK Unn nyTem
AEeCTPYKUMM NUTAKOLLMX ONyXOSb KPOBEHOCHBIX cOocydoB. Ha cocyaucTbin
MexaHu3M npuxoanTcst okorno 60% npoTtuBoonyxonesoro Aevicteusa GOT,
Ha npsiMoe UMTOTOKCMYeckoe aencteue — okono 30% M Ha UMMYHHblE
MexaHn3Mbl — 4yTb 6onbLue 10%.

B HacTosiee Bpems dotoguHammyeckas Tepanms (POT) npuaHaHa
ansTepHaTUBHBIM METOOOM JIeYEHNST 3NTIOKaYeCTBEHHbBIX HOBOOOPA3oBaHWN
Hapsay C XUPYPruyecknm, NyyeBbiM METOAOM M XuMmuoTepanuen. AT
OTKPbIBAET LUMPOKNE BO3MOXHOCTU AN Pas3fNYHbIX NedebHbIX BO3Oew-
CTBWUI pagyvKanbHOro 1 NannmaTMBHOIO XxapakTepa, Korga apyrme Metoasbl
nedeHus cebs yxxe ncdepnanu unm BoobLue He NpuMeHnMbl. Haw onbIT
OOT Gasmpyetcsa Ha neveHumn 6onee 1500 BonbHbBIX 3NOKaYeCTBEHHLIMMU
HOBOOOpa3oBaHMAMM pas3nUYHbIX nokanusaumin. Hanbonee JocTynHbIMK
ana ®OT aBnaTcs onyxonu HapyXHbIX nokanusauuin. [pu pake Koxu
acpdektuBHocTb AT 6rm3ka k 100%, a uncno peumamsos nocne GOT
Ha NPOTSXKEeHUU 5-7—neTHero nepuoga HabngeHUn, No HALLMM OAaHHbIM,
He npeBbllaeT 7% Jaxe npu fnevyeHnn NaumeHToB C MHOXECTBEHHbIMU
1 OOLUMPHBIMM OYaraMuy paka KoXxu 1 peunamsamm nocre TpaguumoHHbIX
METOO0B NEYEHNs.

Llenbtio gaHHOro nccnenoBaHUs SBUIOCh U3YYeHE BO3MOXHOCTM
npoBegeHnsa n aggekTneHocTb AT paka BUCLIEparnbHbIX Slokanuaauuim
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3M0OKa4YeCTBEHHbIX OMYXOMen: paka NMLeBoaa, paka Nnerkoro ¢ nopaxeHu-
€M Tpaxeu n KpynHbix OpPOHXOB, paka 60mbLIOro AyogeHanbHOro CoOCcovka
(BOC) 1 BHEMEYEHOUHbIX XeNn4HbIX NpoTokoB (BXKIT).

Onsa ®OT 3nokad4eCTBEHHbIX OMYyXOnen Ha NPOTSKeHUU 27 NeT Mbl
NCnonb3oBanu psif, OTEYECTBEHHbLIX U 3apybexHbIx hoToceHcnbunmnsa-
TOpOB. Yallle BCcero NnpuMeHsN oTe4eCcTBEHHbIE (POTOCEHCNOMIM3ATOPSI,
paspeLleHHble ANS KNMHUYEeCKOro npumMmeHeHus:: dotorem, PoToceHE n
doTtognTasnH. B kayecTBe MCTOYHUKOB CBETA MCMNOJSb30BaHbI Nla3epbl
POCCUIACKOro NMpou3BOACTBa C AJSIMHOW BOMHbl 630 HM — anga doTtorema,
670 HM — ansa doToceHca, NoNyNpPOBOAHMKOBbLIE fNasepbl Ha 662 HM — ons
dotoamTasunHa. [1osbl cBeToBOM aHeprum coctaensanu 100-300 x/cm?
npv NOBEPXHOCTHOM 00ny4deHun, 100-300 Oxx/cm gnvHbl guddysopa npu
BHYTPUMPOCBETHOM 0Bny4yeHun TpybyaTbiXx OpraHoB C UCMONb30BaAHUEM
CBETOBOAOB C LunNuHapuyeckummn guddysopamm gnvmHon 1- 5 cm.

Mpwu pake nuwleBoAa Halle UCcnegoBaHWe 3aKmyanoch B paspabor-
Ke MeToga MOSIHOro pa3pyLUeHnsi OMyXOmnu NPy HadarbHbIX CTagUsaX paka
Unu nannuatueHom aHgockonudeckon ®OT npu pacnpocTpaHEHHOM Ony-
XOIeBOM NpOLIECCE C LieNblo pekaHanusaummn o6TypmpoBaHHOro NpoceeTa
nuwesopa. dHpgockonmyeckada ®OT nposeneHa 54 HeonepabenbHbIM
BonbHBIM pakom nNuLeBoaa: y 2-xX 60nbHbIX 6b1n pak |-l cT.,Ho 06a BonbHbIX
ObINM pacueHeHbl kak HeonepabernbHble U3-3a TSHKENbIX COMYTCTBYHOLLMX
3aboneBaHun, y 2 60MbHbIX ObIN peunane paka B NMLWEBOOHO-KNLLIEYHOM
N NULLEBOOHO-XKENY4O4YHOM aHaCTOMO3ax C pacrnpoCTPaHEHNEM Ha HUK-
He-rpyaHon oTaen nuwesoaa. Y 47 60nbHbIX BbISIBIIEH pacnpoOCTPaHEHHbI
0BTypupyoLWMiA pak LIEeNHOro, CpeaHe- NN HWXHe-rpyaHoro oTaernos
nuwesoga lll-1Y ctaguu, B ToM yucne y 4 60rbHbIX Nocrne NOBTOPHbIX
pekaHanusaumii YAG-Ne nasepom, 1y 3 60mnbHbIX — peunanB paka cpea-
He-rpygHOro otaena nuileBoda nocrne XMMmno-ny4eBon Tepanun. 54 6onb-
HbIM npoBegeHo 82 kypca POT. MNpu pake nuwesoaa I-1l cT.(2 6onbHbIX)
OOCTUTHYyTa nonHas pe3opoums onyxonu ¢ ANUTENbHOCTLIO Ge3peun-
aveHoro nepwopa 6onee 1 roga. fucdarvsa npu o6TypUpyOLLMX ONyXo-
nax -1V ctagun ymeHbwWnnNnch y Bcex BOMNbHbIX, @ NP KOHTPOSNIbHOM
PEHTrEHONOrM4YeCcKOM MCCneaoBaHnn BbISIBIIEHO YBENWYEHWe npocsBeTa
nuwesoga o 1-1,5 cm. Jlukengaums guccdarmm npuBoamna K ynyyLeHuo
nutTaHus 1 npubaeke Beca Tena. Npu cpaBHeHUN adppekTuBHOCTN OOT
1 pekaHanusaummn cteHosupytolLien onyxonu YAG-Ne nazepom okasanoch,
yto ®OT npueoauna k bonee anutenbHOW pemmuccun (6-7 mec. NpoTuB
3- 4 mec.) 3a cyeT cocyamucToro mexaHmama gencrasua AT, HapyLiatoLen
KpOBOCHabXeHmne 0CTaToOYHOM ONyXonv Ha ANUTENbHbIV Neprog BPEMEHN.
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OHpockonuyeckyto ®AT mbl npumermnu y 10 HeonepabenbHbIX 60rb-
HbIX LEHTPanbHbIM PaKoM Jierkoro. Y 9 60onbHbIX OblfT NEPBUYHBIA pak
NErkoro, Npu4em y 5 13 HMx ¢ AByXCTOPOHHMM NMopayKeHneM 000MX rMaBHbIX
©poHxoB 1 Tpaxen. Y 1 BONbHOMO BbISIBNEH PELMANB NITOCKOKIIETOYHOIO
paka B KyrnbTe NeBOro rMaBHOro OpoHxa 1 TEPMUHANBHOM OTAENE TPaxeu
yepes 10 mecsueB nocrne paclMPEeHHON NYyfIbMOHIKTOMUM U NOCMEOo-
nepaumoHHor rammatepanun. 10 6onbHbIM NpoBegeHo 20 kypcos OAT.
[na 19 kypcoB Mbl Mcnonb3oBanu B kadecTBe (poTtoceHcubunmsartopa
oToauTasuH ( rnoKkamrHoBas comnb xnopuHa ey). B aose 0,6-0,7 mr/kr
B 7 kypcax ®OT un 1 mr/kr B 12 kypcax. [1NOTHOCTb MOLLHOCTU COCTaBuU-
na 100 Ox/cm gnvHel anddpysopa B 2 kypcax, 150 [hk/cm — B 4 kypcax,
200 Ox/cm — B 8 n 300 Ox/cm — B 6 kypcax ®OT. PaccTpoicTBO AbIXaHUs
npuv 0BTYPUPYIOLLIMX OMYXOMnsiX Tpaxen n GPOHXOB YMEHbLUMOCH Y BCEX
OonbHbIX. APGEKT coxpaHsnca 5-6 mecsLeB.

Mpobrnema neyeHns GOMbHbLIX CO 3rOKa4YeCTBEHHbIMM HOBOOGpa3o-
BaHMsAMK Gonbluoro gyopeHanbHoro cocodka (BAC) n BHENEYEHOUHBIX
Xen4yHbix npotokoB (BXKI1) akTyaneHa u nmeet Gonbluoe couumarnbHoe
3Ha4yeHue B CBA3W C BbICOKOM NETanNbHOCTLIO NOCIe OTHOCUTENBHO PeaKo
BbIMOMHMMOW paguKkanbHOW onepaumy 1 BblpaXKEHHbIM CHUXKEHWEM Ka-
YyecTBa U NPOOOIMKUTENBHOCTU XMU3HU NALMEHTOB NOCre NanMaTuBHbIX,
ApeHupytowmnx onepaunn. OTganéHHble pesynbTaTbl XMPYPrniyecKkoro
nedvenus paka BAC v BXIT Takke HeyTelmTenbHbI: 60MbLWNMHCTBO 60oMb-
HbIX MOrMGaeT OT NporpeccupoBaHus 3abonesaHus, a 3-5- neTHUN pybex
npeopgonesatoT He 6onee 20-30 % OoNbHbLIX, NEPEHECLUMX paguKanbHY
onepauuio. BonbLMHCTBO NaLMeHTOB Nocne NMKBMAALUN MEXaHNYECKON
XKENTyXu He nomnyyatoT cneundryeckoro NpoTMBOONYXONEBOrO NeYeHNs,
YTO ABMSETCH OOHOW U3 NPUYMH KpaHEe HU3KOW NPOAOIKUTENBHOCTU NX
Xu3HW. Mo CTaTUCTUYECKNM LaHHbIM CPEeaHSAA MPOAOIHKUTENBHOCTb MX
XM3HKU cocTaenseT 4,5 mecsua. Pagom aBTOpoOB NokasaH MonoXuTemnb-
HbI adpdpekT npumeHeHns OOT. KomOuHaums ApeHNpOBaHUS XKeNYHbIX
npotokoB 1 POT obecneynBana BblXMBAaeMOCTb B TedyeHue roga 75-85%
©6onbHbIX. Llenbio Hallero ncecnegoBaHms B 3Ton obnactu Obino ycosep-
weHcTBoBaHMe meToamkn AT HeonepabenbHoro paka BAC n BXI ans
yNyyLLEHUsI KA4ECTBa M YBENUYEHUS MPOLOIHKUTENBHOCTU XU3HN BOMNbHbIX.
Mpun neyeHunn HeonepabenbHbix BonbHbIX pakom BAC 1 BXIT mbl yco-
BEpPLUEHCTBOBaNM metoauky nposegenuns ®AT. [na atoro pa3paboTaHbl
cnocobbl nogBeAeHns nasepHoro U3nyyYeHns K pasnuyHbiM oTaenam
B>KI1, onpeaeneHa uenecoobpasHOCTb NPOBEAEHNS MOBTOPHbIX KYpCOB
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®OT n AIMTENbHOCTbL BPEMEHHOIO MPOMEXYTKa Mexady HUMK Ang npeay-
NpeXaeHns OMyxoneBoro peCTeHo3a 1 yIy4dLleHWs pe3ynbTaToB JIeYeHus.
Mop HawmMm HabntogeHnem Haxoamnock 79 6onbHbIx pakom BAC n BXKT.
Y 29 60nbHbIX NPUMEHEHbI NanIMaTUBHbIE XENYEOTBOASALLME onepaLmmn 1
®IT (ocHoBHas rpynna). 50 60nbHBIM BbINMOMHANUCH TOMbLKO XEN4eoTBOAS -
Lume onepauwmm (rpynna XpOHOIOrM4eCcKoro KOHTPOns). Y Bcex 60MbHbIX Npu
TMCTONOrMYecKor BepudmKaLMn anarHo3a BbisiBieHa afeHoKapLmMHoma
pasnuyHon cteneHn gudpdepeHumpoBkn. B ocHoBHowM rpynne 3 60rbHbIM
pakoMm BIC aBneHns mexaHn4eckon XenTyxu NMMKBUONPOBaHbl METOLOM
®OT, B pesynbTaTe KOTOPOM Npoun3oLlna pekaHanusawmsi onyxonesoro
CTeHO3a W yrny4lleHne OTTOKa Xen4du B ABeHaguatunepcTHyto kuwky (OMNK).
B 3aBMCMMOCTM OT fokanuaaumm OMyxomnu, Hanu4ms XXenyHoro ceuLla u
NPMMEHSEMOro CBETOBOAA CeaHC CBETOBOIO BO34EVCTBUS OCYLLECTBIIANN
nof, 3HAOCKOMUYECKMM U PEHTTEHO-TENEBU3NOHHBIM KOHTporem. Mpu-
MeHANW cregytoLme cnocobbl NoaBeAeHUS NTa3epHOro N3NyYeHNs:

- 9HAOCKOMUYECKOEe MOBEPXHOCTHOE obnyyeHne onyxonu BAC co
cTopoHbl npoceeTa [I1K cBeToBOAOM C TOpLEBbLIM AU PY30pOM;

- 9HOOCKOMNUYECKoe BHYTPUNPOCBETHOE 0BNy4YeHne TepMUHanbLHOro
oTaena obuero xenyHoro npotoka n BAC cBeToBOAOM C LUNUHApPUYE-
CKUM andpcpy3opom AnmHOM 2-4 cM, BBEAEHHOIO Yepes ycTbe BOC v nu
NanunnocUHKTEPOTOMMYECKOE OTBEPCTUE;

- 4Ype3dunCcTynbHOe BHYTPUNPOCBETHOE OONy4YeHne CBETOBOOOM C
uMnNMHApMYEeCckUM anddy3opomM ASIMHHOM 2-5 CM C PEHTreHO-KOHTpacT-
HbIMW METKaMM NPU HANMYUM XXENMYHOIO CBULLIA, HAaMOXEHHOIo paHee Ans
Aekomnpeccuy bunmapHoro TpakTa;

- IHTpacTeHTanbHoe obryyeHne onyxomnu C UCNoNb30BaHNEM CBETO-
BOAA C UMITMHOPUYECKMM ANddY30pOM NPpU CTEHO3E paHee YCTaHOBIEH-
HOro ANns AeKOMMNPeccun BUNNMapHoOro TpakTa CTEHTa;

- KOMOUHMPOBaHHbIE CNOCOOBI.

YpesductyneHoe obnyyveHune BoinonHeHo 13 (45%) naumeHTam, y Ko-
TOpbIX paHee B KayecTBe crocoba paspeLleHnss MeXaHNYECKOM XeNTyXu
ObINN BbINOMHEHBLI XUPYPruvyeckme BMeLlaTernbcTBa B 00bEMe HapyXHOro
OPEHNPOBAHMS XKEMYHbIX MPOTOKOB.

HecmoTpsi Ha OTHOCUTENBHO YOOBMETBOPUTENBHYIO NEPEHOCUMOCTb
npoueaypbl 60rbHBIMK, NOBOYHBIE peakunn 1 OCNoXHeHna Habnoga-
nucb nocne 12 (23%) kypcos ®AT n3 52: xonaHrMT — nocre 6 Kypcos,
naHkpeatut — nocne 1, PUOGPMHO3HO-A3BEHHBIV AyOo4EHUT — nocrne 4,
doTogepmatut — nocne 1kypca ¢ dotoceHcoMm. Bce oHM KynmnpoBaHbl
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KOHCepBaTUBHbIMU MeponpuaTuamMu B tedeHme 3-4 gHein. MNMoBTopHbIE
kypcol ®OT nposoaunu ¢ nHTepsanom ot 3 mec. Ao 1 roga. NpocnexeHa
NPOAOMKNTENBHOCTD XXNU3HW BCEX MaLUEHTOB OCHOBHOW W KOHTPOMbHOWM
rpynn. [Ons oueHkn adpeKkTUBHOCTM MeToAa B 3aBUCUMOCTU OT KpaTHO-
ctn kypcoB ®POT GonbHble pasgeneHbl Ha ABe TPyNMbl: B NEPBYIO rpynny
sownu 15 naumeHToB (51,7%), koTopbiM 6bIn BeINONHEH 1kypc ®AOT, BO
BTOPYHO rpynny BoLwnu 14 60nbHbIX (48,3%), KOTOPbIM ObINO BLIMNOMTHEHO 2
n 6onee kypcos POT B TedeHne roga. B nepsoi rpynne megnaHa 4OX1TUS
coctaBuna 12,5 mec., Bo BTOpon — 23 MecC.

BbiBoAabl.

1. Mpwn pacnpocTpaHeHHOM pake BHYTPEHHUX OpraHoB pesynbTaThbl
®OT no NPOAOMKNTENBHOCTU XKN3HN BONBbHBIX NPEBOCXOAAT pesynbraThl
nannMaTmBHbIX onepauuin. 3ameaneHne TeMMNOB poCTa Onyxornewn nocne
nannuatnsHon ®AT n yBennyeHne npoaormKUTENbHOCTM XU3HN BOMNbHbIX
C OCTaTOYHOW OMyXonbk OBYCrOBNEHO COCYAUCTLIM MEXaHU3MOM Ael-
cteua O[T, B pesynsrate Yero HapyLlaeTcsl KPOBOCHAGXeHE Onyxornu,
41O obecnevmBaeT AnNuUTeNbHYI0 cTabunmaaumio npowecca.

2. MpumMeHeHHble hOoTOCEeHCMBUNM3aTOpPbl AOCTATOYHO APHEKTUBHBI,
OfHaKo NPeanoYTUTENBHO NCMONBb30BaHNe (POTOANTa3NHA, TaK Kak Hapsay
C BbICOKOM 3h(PEKTUBHOCTLIO MPU €ro UCMONb30BaHUN OTMEYaEeTCs Hau-
MeHbLLEee KONMYeCTBO NOBOYHbLIX peakLMin 1 OCROXHEHNI.

3. MNpwu pake BOC v BXIM ®OT B kOMOGMHALMM C KeNn4yeoTBOAALLUMMU
onepauusamm saBnseTcs 3PMEKTUBHLIM METOAOM NeyeHns Heonepabernb-
HbIX BOMbHBLIX PAKOM 3TUX MNOKanu3aumm, fierko nepeHocuTcsa B6ornbHbIMU
N HE COMPOBOXOAETCH TSXKEMNbIMU OocrnoxHeHuamMu. ®OT asnserca ontu-
MarbHbIM METOAOM NEYEHNsi COMaTUYECKN OTATOLEHHbIX 6OMnbHbIX, paau-
KanbHOe XMpypruyeckoe nevyeHmne KOTopbiM He MoKasaHO UMK CONpPsiKeHo
¢ 6onblwunm puckom netansHoro ucxopa. 4. PaspaboTtaHHble cnocobbl
noaBeLEeHMs Na3epHoro manyyveHus obecneumsatoT ahpekTMBHOE NpPo-
BegeHve ®OT paka BOC n Bcex otaenos BXIT.

5. lns Bonee ycnewHoro neveHns 6onbHbix pakom BOC n BXI1, He
noanexalmx pagvkanbHOW onepalmun, nokasaHo nposedeHne noBTop-
HbIX KypoB @[T ¢ nHtepsanom 4-6 Mec. 3TO ynyyLlaeT Ka4eCTBO M MOYTU
B 2 pasa yBernu4yMBaeT NPoOOIHKNTENbHOCTb XMU3HWN NauueHToB.
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KOMIMJIEKCHAA PUSUNOTEPANUA PELWANBUPYIOLLEIO
BEPOHXWUTA Y OETEW C UCMONb30OBAHUEM
MH®PAKPACHOI'O U KPACHOI'O U3JTYYEHUA

Heunnyperko O.H.

Xapbkosckas MeduuyuHcKkasi akademMusi nocnedurnsioMHo20 obpal3osaHusi
Kagpedpa ¢pusuomepanuu, Kypopmoroauu u eoccmaHosumesibHol MeduyuUHbI
2. XapbKkos

Peuungusupytowwimin 6poHxuT (PB), BbI3bIBaeT CEpbe3HbIE HAPYLLEHNS
300poBbsa pebeHka, cTpajatoLllero gaHHeIM 3aboneBaHnem. Pecnnpa-
TOpHbIE BUPYChI, Hapywas 6apbepHble OYHKLMU CIM3UCTON 060N04UKM
OblIXaTenbHbIX MYTEN, CHUXaT MECTHYI N OOLLYH0 MMMYHOMOMMYECKYH
PE3NCTEHTHOCTb OETCKOro OpraHn3ma v, TeM cambiM, CO34aroT npegno-
CbIJIKA ANS1 BO3HWKHOBEHWSI MOBTOPHbBIX OCTPbIX PECNUPATOPHbIX BUPYC-
HbIX 3ab00neBaHU, KOTOpPbIE MPOBOLMPYHOT BO3HUKHOBEHME PELUONBOB
6onesHn. Kpome Toro, y geten ¢ Pb MMeT MecTo ovarn XpoHUYeCKOro
BocnaneHus JIOP-opraHoB (TOH3UNNUTbI, aAEHOUANTbI, CUHYCUTbI, OTUTBI
n gp.), YTo ycyrybnsaer cocTossHMe MECTHOrO MMMYHUTETA CAIN3UCTbIX BEPX-
HMX OblXaTenbHbIX MyTEN 1N CNOCOBCTBYET peLmanBMPOBaHNIO NpoLecca.

Hay4yHble nccrnegoBaHns CBUOETENBLCTBYHOT O PA3BUTUN MEXAHN3MOB
PE3NCTEHTHOCTUN BUPYCHO-0akTepuanbHON hnopbl K NIeKapCTBEHHbLIM
npenapaTtam.

B cBoto ouepenpb, UMEeKTCst HayYHO-NpakTUYeCckne AaHHbIe O TOM, YTO
npuMeHeHVe hr3nYecknx akTOPOB MOXET BbI3bIBaTb NOBbILLEHNE YYBCTBU-
TENbHOCTM MNaTOreHHOWM MUKPOBHOW doriopbl K Nie4eBHbIM BO3AENCTBUSIM, CTU-
MynupoBaTb 06pa3oBaHMe OPraHM3MOM aHTUBMPYCHBIX 1 aHTUMUKPOOHbIX
BeLLEeCTB (MHTepchepoH, MM3ounM 1 Ap.). ATV pe3ynbTaTbl CBUOETENLCTBYHOT
0 NEePCNEKTUBHOCTM 1 BXKHOCTU U3yHEHMS BNINSHKS (pr3ndecknx dhakTopoB
Ha YyBCTBUTENbHOCTb NaTOreHHbIX MUKPOBOB, BbI3bIBaOLLUX OPOHXUTLI, Ha
COMPOTUBASIEMOCTb JTIErOYHbIX CTPYKTYP U Ha 3alUMTHbIE CUIbl OpraH1M3ma.

Mog BnusiHnem HebnaronpuaTHbIX PakTopoB (NpemopbuaHbie PoHO-
Bble COCTOSIHMSI AETCKOro Bo3pacTa, CTPECCOBbIE CUTYaLUKU, U3MEHEHNE
COCTOSIHUSI @HTPOMOreHHbIX PakTOpoOB) y AeTEN C HE3PENbIMA 3aLLMUT-
HO-MPUCNOCOBUTENBHBIMU MexaHU3MaMn POPMUPYETCH NATONOTMYECKUN
MOPOYHbIN KPYT, MPUBOASLLNA K UCTOLLEHUNIO pe3epBOB (Pr13MONOrnyecKkmnx
Mep 3aLuThbl, YTO CNOCOBCTBYET PeLMAMBMPOBAHMIO NATONOrnmM 1 NoBbi-
LeHuto 3abonesaemoctn geten Pb.

HapyweHne GpoHxunanbHon npoxogmmoctu npy PB obycrnosneHo
BOCNaneHneM, OTEKOM CrM3NCTOM 060NoYKN BPOHXOB, rMNepPnpoayKLMen
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cekpeta, cKonneHmeM B GpoHxax CrmM3ucTon Uinn Crim3ncTo-rHOMHON MO-
KpOTbI, CYy>KMBatOLLENn nx NpocBeT. HayuHble nccrnegoBaHms nokasbiBatoT,
4YTO BO3HMKHOBEHME PB, B page cnyyaeB, obycrioBneHo gedekramm
WMMYHHOW CUCTEMbI, Hecneundunyecknx pakTopoB 3alUMTbl OpraHn3ma,
PYHKLMN MepLaTeNbHOro anuTenus.

[ocTtomHcTBamMKN hranoTepaneBTUHECKNX METOAOB NEYEeHNs ABNSEeTCA
TO, YTO OHM ObnagakT pasHoHanpaBreHHbIM ENCTBMEM Ha NaTonorun-
YEeCKuUn MpoLecc U MOryT OQHOBPEMEHHO UCMONb30BaTbLCS B KOMMIIEKCE
C MeMKaMeHTO3HOWN Tepanuen.

B aTon cBsA3W, Hapsiay C co3g4aHUeM MeOMKaMeHTO3HbIX MeTod0B
rnedyeHuns akTyarnbHa 1 pa3paboTka HOBbIX HEMEANKAMEHTO3HbIX, @ TaKkke
couveTaHHbIX Pun3nNKo-hapmMakoTepaneBTUYECKUX KOMMIIEKCOB fleYeHuns
PB y neten, koTopble cnoCOBHbI BNNATL Kak Ha NaToreHeTU4eckue 3BeHbS
npouecca, Tak 1 Ha U3nonorMyeckne Mepbl 3alnTbl OpraHM3Ma Ha BCex
aTanax fie4eHns 1 MeguuUUHCKON peabunutaumm.

B aT1oW cBS13M Hamm pa3paboTaH KOMMEKCHbIM cnocob dranotepanum
Ansi neveHns peunameupytoLlero oporxumTa y geteni: (MATEHT Ha kopucHy
moaenb Ne 32631 CIMOCIB NIKYBAHHA PELMOMBYKOYOIO EPOHXITY
Y OITEWN) 8 neproa 060CTpeHNs!, KOTOPbIN COCTOUT 3 NOCNEeA0BaTENbHOrO
TennoBoro Bo3genctausa Ha JIOP-opraHbl OT TennoTpoHa, CoYeTaHHOro
BO3[ENCTBUSA HA 00nacTb rPygHON KIETKM HU3KOYACTOTHOTO yIbTpasByka,
ONTUYECKOro MOTOKa KpacHOro AuanasoHa CrnekTpa M HU3KOYaCTOTHOro
MarHUTHOIO MOMSI U UHransUMyM CUHINETHO-KUCITOPOAHON cMechto. Kypc
neyeHust onpeaenseTrcs No KNMHUYECKUM MOKasaHWsaM K pesynbratam
OOMONHUTENbHBIX METOA0B 06CNegoBaHUS.

Mpn paspaboTke KomMNekcHoro cnocoba cmsmotepanmum peungu-
BUpYtoLLIEro BpoHXmTa y OeTer, Mbl CO34any Takylo KoOMOMHauum pusm-
oTepaneBTUYECKNX (PAKTOPOB, KOTOPble CMNOCOOHLI BO3AENCTBOBAThL Ha
MHOTOYPOBHEBY OpraHn3auunio CUCTEMbI OblXaHWs, B KOTOPOW Bblge-
NATCA ABUraTerbHble 30HbI KOPbl FONTOBHOrO MoO3ra, obecneymBatoLme
Cco3HaTenbHoe (NPOU3BONbHOE) BbINOMHEHNE AbIXaTelbHbIX OBUXEHUN,
Kalwns; AblxaTenbHbIM LLEHTP NPOLONroBaTOro Mo3ra, perynmpyroLmnn He-
NPON3BOJSIbHOE aBTOMAaTUYECKOE AbIXaHWe; CErMEHTaPHbIV annapar CrnnH-
HOro mMo3sra, obecneunBatoLLNn BEreTETUBHO-TpONYECKME PYHKLIMK, KaK
CaMOro Nerkoro, Tak  COOTBETCTBYHOLLMX HEPBOB U MbILUL, AblXaTeNbHble
MbILLLIbI U MIHHEPBUPYHOLLIME NX HEPBbI; CaMO ferkoe 1 AblxaTerbHble NyTH.
Mpun nevyeHnn 3abonesaHnii CUCTEMbI AbIXaHUS BaXHO BO30ENCTBOBATL Ha
pasnnyHble €€ YPOBHM C BO3MOXHbIM aKLLEHTOM Ha TOT UMK APYron ncxoas
13 aTnonaroreHesa 60ne3Hu.
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CpaBHuUTenbHble AaHHbIE KNMHUYECKOW XapakTepucTukn y Habnopae-
MbIX Hamu geTer ¢ Pb, a Takke pesynbsratbl UCNONb3yeMblX METOAOB BEPU-
dukaLmm (HemHBasMBHasA KOMMEKCHas oLeHKa napameTpoB romeocTasa,
hopmyribl KPOBU, BUOXMMUYECKNX, METABONNYECKNX U FEMOANHAMUNYECKNX
nokasatenemn, cnuporpadus ¢ NOMOLLbI0 COBPEMEHHON KOMMbIOTEPHOW
cuctembl cnuporpadun «CIMMNPO-CIMEKTPy, peHTreHonornyeckoe obene-
AOBaHVe nerkvx (Npy Hanmymum nokasaHwm), Tepmorpaduns, anekTpokap-
avorpadus, AMHamMuKa COCTOSIHUS aganTauMOHHbIX peakumin) cBmaeTenb-
CTBOBanu o bonee 3Ha4YMMbIX NO3UTMBHBIX pe3ynbTaTax NeveHus y AeTen
¢ PB, nonyvatownx paspaboTaHHbIn HaMW KOMMIEKC NTeYeHNs B OCHOBHON
rpynne no CpaBHEHUIO C KOHTPOMbHOMW.

Takvum 06pasom, NpeanoXeHHbIN Hamn KOMNNEeKe huanoTepanmu, co-
CTOSLLMIN U3 NOCNEA0BATENBHOIO BO3AENCTBUS MHPPAKPACHOIO N3IyYeHns
Ha JIOP-opraHbl, CO4ETaHHOrO BO3AENCTBMS HU3KOYACTOTHOrO YrbTpasBy-
Ka, ONTUYECKOro NOTOKa KpacHOro AnanasoHa CnekTpa U HU3KO4acTOTHOro
MarHUTHOrO MOMS Ha rPYAHYHO KMNETKY, MHransumMm CUHIMETHO-KMCNOPOAHON
CMEeCbI0, OKa3blBaET BbIPaXXEHHbIN MONOXUTENbHbIN NeYebHbIn ahdekT.

BbiBoa. PaspaboTaHHbIn (hnamnoTepaneBTUHECKNn KOMMNMEKC NeYeHns
peunamnBmpytoLLero 6poHxuTa y AeTen C BKIYEHNEM MHAPPAKPACHOrO M
KpacHOro U3ny4yeHust LEMOHCTPUPYET 3HaYNMY0 3(PEKTUBHOCTD NEYEHNs
3a CYET OAHOBPEMEHHOIO BO3AENCTBUEM Ha NAaTOreHeTMYeCKMe MexaH3Mbl
naTonorMyeckoro npouecca, a Takke Pu3monornyeckne Mepbl 3aluThbl
opraHuama. lNonyyYeHHbIe NoNoXUTENbHbIE pesyrbTaTbl eYeHNs peLmanBm-
pytoLLero 6poHxuTa y AeTen NoATBEPXKAAT AUHaMMKA KITMHUYECKNX CUM-
MTOMOB, a TaKkKe pesynbraTbl MHCTPYMEHTarnbHbIX METOAOB OOCNEA0oBaHMS.

COMPLEX PHYSIOTHERAPY OF THE RECURRENT BRONCHITIS
IN CHILDREN USING INFRARED AND RED RADIATION
Nechipurenko O.N.

Kharkiv Medical Academy of Postgraduate Education
Department of Physiotherapy, Balneology and Rehabilitation Medicine, Kharkiv

The developed physiotherapy complex for treatment of recurrent
bronchitis in children with infrared and red radiation shows a significant
effectiveness of treatment due to simultaneous exposure to pathogenetic
mechanisms of the pathological process, as well as physiological measures
to protect the body. The obtained positive results of treatment of recurrent
bronchitis in children confirm the dynamics of clinical symptoms, as well
as the results of instrumental survey methods.
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STUDY OF THE PERIPHERAL BLOOD CIRCULATION
IN ABDOMINAL WALL USING OPTO-ELECTRONIC
PLETHYSMOGRAPH

'Katelyan O.V., '"Himych S.D., 'Kolesnic P.F.,
2Pavlov V.S., 2Kozlovska T.I., 'Barylo A.S.

"Vinnytsia National Medical University (VNMU), named after M.I.Pirogov;
2Vinnitsa National Technical University,
e-mail: psv@vntu.edu.ua

Introduction. The human health directly depends on the state of
peripheral blood circulation. Blood filling disturbance causes various
types of disorders of our body. For example it causes the bad healing of
postoperative wounds. Therefore, for timely and qualitative diagnosis of
such disorders the modern medicine uses non-invasive methods; these
methods allows painless and non-destructive control of affected areas.
The most perspective among them are optical methods for recording and
transforming of biomedical information [1, 2, 5]. Obesity is one of the actual
problems of modern world medicine, and it's one of the reasons of the bad
healing of postoperative wounds. It is caused by the difference in the blood
filling of tissues in patients with different body mass.

Method and results. An analysis of the blood filling of the anterior
abdominal wall was provided on the basis of the VNMU Department of
General Surgery and of the Surgical Department of the Clinical hospital Ne1
in the city of Vinnytsia. Determination of the blood filling was carried out
by means of opto-electronic plethysmograph, which was developed by us.

Were examined patients with inguinal groin hernias (20 men and
20 women) with different body mass, aged 27-75 years. All patients were
divided by body mass index (BMI) and by the degree of obesity into 4 groups.
The 1%t(control) group included 15 patients with normal body weight (BMI
18.5-24.9). The 2™ group included 9 patients with overweight and the | de-
gree of obese (BMI 25.0-29.9 and 30.0-34.9 respectively). The 3" group in-
cluded 10 patients with Il degree of obese (BMI was 35.0-39.9). The 4" group
included 6 patients with obesity of the Ill and IV degrees (BMI1=240.0).

At that time, starting from the 2™ day after surgery treatment was per-
formed stimulation of microcirculation in the area of the postoperative wound
for patients with obesity of the Ill and IV degrees. And was measured the blood
filling in the tissues of the postoperative wound area before and after surgery.
There were 32 patients (18 men and 14 women) aged 28 to 60 years old
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with obesity of the Il degree (BMI 35.0-39.9) and 18 patients (5 men and 13
women) aged 35 to 58 years with obesity of the Ill and IV degrees (BMI=40.0).

Were calculated the mean value M of microcirculation filling level, the
mean square deviation S, the mean error, the mean value m, the probability
criterion t, the probability value P. The differences between the comparable
indicators were found to be reliable if the value of probability was greater
or equal to 95% (P<0.05). The dynamics of factors is shown in the table 1.

To compare the data obtained before and after the operation, the re-
sults of the study were presented in percentages. The start points before
the operation were presented as 100% (Table 2).

Table 1
Dynamics of the blood filling factor in the tissues of the anterior
abdominal wall before and after surgery

The blood filling factor
Groupsof | .| Thefirst | Thethird | Thefith | _"°
patients day after | day after | day after
surgery day after
surgery surgery surgery surgery
18t group 1.16 1.26 1.06 1.62** 1.69**
2" group 1.04 1.17 1.05 1.08 1.31
3 group 0.94 1.18* 1.43*** 0.79 0.82
4% group 0.68 2.06*** 0.34*** 0.63 0.71

Notes: * - P>0.05 relatively to the 1%t group; ** - P>0.01 relatively to the 1t group;
*** . P>0.001 relatively to the 1%t group.
Table 2
Dynamics of relative blood filling rates in the tissues of the anterior
abdominal wall before and after surgery

Relative blood filling rates, %
Groupsof | o . | Thefirst | Thethird | Thefith | _ 1"
patients day after | day after | day after
surgery surgery | surgery | surgery day after
surgery
1st group 100 108 91.38 140** 145**
2" group 100 112,5 99.05 103.4 125
3" group 100 125* 152%** 84 87
4™ group 100 303*** 50%** 92.65 104

Notes: * - P>0.05 relatively to the 1%t group; ** - P>0.01 relatively to the 1%t group;
*** - P>0.001 relatively to the 1% group.
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All patients had the increasing of the blood filling to the postoperative
wound area during the next day after surgery. It is due to the reactive phase
of inflammation by the classification of M.I.Kuzin (1990). Patients of the
control group on the first day after the operation had the increasing of the
blood filling in the tissues of the postoperative wound area to 8%, patients
of 2" group - to 12.5% (P>0.05 relatively to the control group), patients
of 3 group - to 25% (P>0.05 relatively to the control group), patients of
4™ group - to three times (P>0.001 relatively to the control group).

Such a difference in the growth rate of blood filling in different groups
of patients was as a result of vasodilatation associated with the release of
histamine, which was excreted in the degradation of mast cells and expand-
ed the clearance of arterioles, capillaries, venules, and also accelerated
capillary blood filling. So, patients who had increased body weight, a direct
proportional increasing of the blood filling in the areas of postoperative
wounds was observed [1, 4].

Conclusions. On the base of the research we can confirm about
effectiveness of using of optoelectronic plethysmograph for study of the
microcirculation of the anterior abdominal wall. It allows with high reliability
to diagnose possible deviations in the process of healing postoperative
wounds. It is very important for surgery, because helps to stimulate micro-
circulation in a timely manner [3, 4, 6].
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EFFECT OF LASER AND LIGHT EMITTING DIODES
RADIATION ON THE ORAL MUCOSA IN PROSTHETIC
STOMATITIS

'Baybekov I.M., 2Irkhanov M.M.

'Republican Specialized Scientific and Practical Medical Center of
Surgery, named after acad. V.Vakhidov, Tashkent, Uzbekistan;
2 Tashkent Dental Institute, Tashkent, Uzbekistan,
e-mail: baibekov@mail.ru

Stomatitis is the most common pathological condition among dental
diseases. A significantly large number of this pathology is caused by the
interaction of various types of prostheses with the oral mucosa, and their
number increasing due to the fact that the number of individuals requiring
different types of dental treatment is growing.

Essential place in the etiology of stomatitis is occupied by various
fungi, especially the Candida family. Despite the advances in the man-
ufacturing of removable prostheses with the new type of materials, the
so-called prosthetic stomatitis remains to be a frequent complication of
the use of removable prostheses.

The aim of this study was the revealing of structural changes in the oral
mucosa and in the surfaces of the used prostheses after the light irradiation
of oral cavity using infrared lasers and light emitting diodes (LED) radiation.

Materials and methods. We studied oral mucosa in patients with
prosthetic stomatitis before and after low-intensive laser irradiation with
Matrix-VLOK and Milta devices or after irradiation with Barva-Flex/BIR
(blue — infrared) and Barva-Flex/GIR (green — infrared) matrices. Irradia-
tion was carried out daily for 3 minutes, within 7 days. The control group
of patients was not subjected to phototherapy.

For light microscopy, biopsy specimens were fixed with formalin,
the paraffin sections were stained with hematoxylin-eosin. For scanning
electron microscopy, biopsies of tissues of oral mucosa and fragments of
used prostheses were fixed in 1% solution of glutaraldehyde and osmium
tetraoxide, and was subjected to dehydration in alcohol acetone, then
dried by the Hitachi critical point dryer HCP-2 followed by gold sputtering
in IB-2 Iron Coater. The samples were studied with Hitachi S405A electron
microscope. Photographing was conducted using a Canon digital camera
from a microscope’s monitor. Micrographs were processed with image
processing software.
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Results and discussion. Studies of oral mucosa showed pronounced
inflammatory changes in the epithelial lining and other layers of the mu-
cosa. Scanning electron microscopy of oral mucosa in the patients with
allergic stomatitis revealed heterogeneity of the relief. The smoothness
of the edges of the ridges alternated with considerable depressions and
deformations. Accumulations of microorganisms - rods of cocci and fun-
gi, are revealed on the surface of the oral mucosa. The surfaces of the
prosthesis, that contacted with the oral mucosa, contained clusters of a
homogeneous plaque, especially in recesses.

At larger magnifications, it is clearly seen that the plaque is a cluster
of discrete bodies of microorganisms, representing rods and cocci. In
some parts the microorganisms, mainly rods, form typical colonies. In
some areas, the microorganisms are so dense that it is difficult to see
the underlying prosthesis. In some areas, the surface of the prosthesis
appears to be smooth.

The use of laser and LED radiation in the complex treatment of pros-
thetic stomatitis resulted in a marked decrease in inflammatory changes
in oral mucosa and a decrease in, and often complete absence of, micro-
organisms number. The effects of LED irradiation, especially with the use
of Barva-Flex/BIR, is comparable to that achieved with laser irradiation.

Extrapolating the previously obtained experimental data on the struc-
tural bases of phototherapy using lasers and LED radiation, it can be said
that the effects are partly associated with activation of microcirculation.

Conclusion. Influence of laser and LED irradiation are promising in
the complex treatment of prosthetic stomatitis.

REPARATIVE OSTEOGENESIS IMPRUVEMENT WITH
LOW LEVEL LASER TREATMENT IN HIPERGLYSEMIC RATS

Melekhovets O.K.

Sumy State University, Sumy, Ukraine,
e-mail: melekhovets.oksana@gmail.com

Abstract. Diabetes Mellitus has become a triad of diseases, which
are the most common cause of disability and mortality (atherosclerosis,
cancer, diabetes). Today, the World Health Organization states the global
epidemic of diabetes, the most dangerous consequences of which are
its systemic complications, including the bone system disturbances.
Elaboration of methods, which can improve bone system permeability
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to restore tissue structure in hyperglycemic condition, is in a spotlight of
contemporary medicine.

The purpose of the study is to evaluate histological characteristics of
the late stage osteogenesis changes after low level laser treatment (LLLT)
in hyperglycemic rats.

Materials and methods.

Atotal of 15 white male rats weighting in average 0,25 — 0,30 kg, were
randomly included into 3 groups: 5 rats with normal glycemic level in the
control 15t group, 5 hyperglycemic rats in the 2" group, and 5 hyperglyce-
mic rats with LLLT in the 3™ group. For the verification of hyperglycemic
state, the postprandial glycemic rate = 8,0 mmol /l was used. Animals were
kept at optimal temperature and humidity, free access to food and water,
without any limitation of motor activity.

Unilateral 2 mm noncritical-size bone defects were surgically created
with portative drill after air-narcotan anesthesia at the lower third of the
left tibia diaphysis. In the 2" and 3™ groups one week before surgical pro-
cedure hyperglycemic state was chemically induced with intraperitoneal
injection of 40 mg/kg alloxan sodium solution. Glycemic monitoring was
performed with glucometer Accu-Chek Advantage (Boehringer, Germany).
Mean postprandial glycemic level in the 15t group was 6,0+2,1 mmol/l; in
the 2" group — 9,7+1,2 mmol/l; in the 3 group — 8,8+0,7 mmol/l.

In the 3™ group course of LLLT was carried out with “Lika-khirurg M”
(“Fotonica plus”, Ukraine) laser device. Laser irradiation has started on
the 3" day postsurgical fracture and was continued 6 times every other
day. The LLLT parameters were: diode lite emitter classes Ill with 660 nm
wavelength; continuouse mode; power output at the end of the optical
fiber — 20 mW, diameter of the laser beam — 600 um; spot size — 5 mm,
total power density for one session — 0,08 W/cm?, irradiation time for one
session 60 sec, total irradiation time for course — 420 sec, fluence (energy
density) for one session — 4,8 J/cm?2.

Histological, histomorphometric, and immunohistochemistry evalua-
tion of the fracture healing on the late stage was performed in all groups
on day 30 after surgery. Hematoxylin and eosin stained spesiments were
examined by light microscope Olimpus BN-2 (Japan) at a magnification
of x100, x40, x20.

Histomorphometric analysis was performed with the Mouse/ Rabbit
PolyVue HRP/DAB detection systems (DiagnosticBioSystems, USA).
Semiquantitative score was used to detect markers expression: + (light
color), ++ (medium intense color), +++ (intense color).
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Results.

In hyperglycemic rats of the 1%, 2" and 3™ groups on 30" day post-
fracture, the onset of hard callus formation was observed. In the space
between the fragments ends, a small-looped network of bone trabeculae,
mainly from lamellar bone tissue, was found.

Histomorphometric calculation shows the mean width of the perioste-
um in the 1%t group was 142,4 + 3,2 ym; in the 2" group — 149.5 + 3.2 uym,
in the 3 group — 140,1£3,0 um.

The density of the cells of the inner layer of the periosteum and the
number of osteocytes has tended to decrease, compared with the control
group. But in comparison with the rats of the same group in the previous
phase, on the contrary, there was detected a tendency to increase.

Specimen analyses in the 2™ group on day 30 has demonstrated
the weak proliferation of the inner periosteum layer cells and osteocytes:
69,2 +1,8;79,5+2,6; 108,2+4,8 in the 1%, 2" and 3" group appropriately.

Proliferative index in the 2" group was also significantly lower
(3,6£0,2 %) than in healthy rats (6,4+0,2%). In the 3™ group after LLLT
late stage proliferative index (6,9+0,3) was comparable with reparative
process in normal condition.

Immunohistochemically moderate degree expressions of the MMP-9
marker were observed from several fields of view in the 1stgroup (++) and
mild in the 2" group (+). LLLT using improves expressions of the MMP-9
marker in the hyperglycemic rats. The TGF- marker dynamics has the
similar characteristic: intense degree in the 1stgroup (+++), medium intense
in the 2™ group (++) and again intense degree after LLLT in the 3" group.

The expression of CD34 was found in the vascular endothelium.
Immunohistochemistry result with VEGF indicates the medium intense
expression of this marker in the 2" group (++) and intense degree in
the 1stand 3" group (+++), without significant dynamic in compare with
the second phase. CD31 expression was medium intense and has no
differences between groups. In the study with eNOS and iNOS markers,
the level of their expression was approximately the same.

Conclusion. Results obtained in the present study represents the
beneficial effects of LLLT in the late stages of the reparative osteogenesis.
So, proposed course of low level laser treatment may be effective in
preventing of bone functional insufficiency in patients with hyperglycemic
disorders.
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SOME ASPECTS OF THE BIOLOGICAL ACTIVITY
OF A NEW BIVALENT CONJUGATES
OF PYROPHEOPHORBIDE A AND STEROIDS

Zolottsev V.A., '"Ponomarev G.V., '"Taratynova M.O., "Morozevich G.E.,
2Novikov R.A., "Zavialova M.G., 'Zazulina O.V., 2Tkachev Ya.V.

"Orekhovich Institute of Biomedical Chemistry, Moscow, Russia;
2Engelhardt Institute of Molecular Biology RAS, Moscow, Russia,
e-mail: gelii@yandex.ru

The most promising direction of development of new drugs for pho-
todynamic therapy is the creation of steroid hybrids and conjugates, as
well as tuning of already known drugs that can be used in the treatment
of prostate cancer.

The purpose of this work was to study conjugates of 17-substituted
testosterone and epitestosterone with pyropheophorbide a differing in the
length of linkers (Fig. 1).

(o]

HO
1,17(R), n=2 3,17(S),n=2

NH-(CH,)-NI 2,17(R),n=5 4,17(S),n=5

Fig. 1. The chemical structure of new bivalent conjugates
of pyropheophorbide a and steroids

Materials and methods. Conjugates 1-4 were synthesized in this
work, carried structural studies of the compounds and obtained absorption
spectra in CHCI,. The anti-proliferative properties of all compounds and
their uptake by tumor cells have been studied in the culture of the prostate
carcinoma LNCaP and PC-3.

Results and discussion. We have found that conjugates 1-4 (in con-
centrations up to 50 pM) slightly inhibited the growth of LNCaP and PC-3
cells at 24 h incubation, however potently inhibited it at prolong incubation
96 h. Conjugates inhibited growth of both LNCaP and PC-3 cells, however,
effect on LNCaP cells was more pronounced. Anti-proliferative activity of
conjugates in LNCaP and PC-3 cells was dependent on the structure of
steroid moiety and length of linker and decreased in the row: 3>1>4>2.
The most potent inhibitor was epitestosterone derivative comprising short
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linker 3, the less potent — testosterone derivative comprising long linker 2.
Obtained results revealed that structural peculiarities of conjugates 1-4 af-
fect their binding to prostate carcinoma cells and manifestation of their
anti-proliferative ability. Nevertheless, these conjugates can be considered
as agents for photodynamic therapy. In addition, conjugates 1-4 may be
used as probes for fluorescence imaging of prostate carcinoma cells.

Bifunctional testosterone conjugates with pyropheophorbide a were
evaluated for their uptake and internalization in the cells of prostate car-
cinoma LNCaP and PC-3. Uptake of conjugates by LNCaP cells depends
on the structure and decreased in the row: 3 >4 21> 2.

To determine the effect of the steroid fragment of conjugates on their
cell uptake, we compared the interaction of compound 3 with LNCaP cells
either in the presence or in the absence of galeteron, which is an androgen
receptor antagonist and a degrading agent. We assumed that galeteron
will compete with the conjugate for binding to LNCaP cells, resulting in the
uptake and internalization of conjugate reduced. However, experimental
data showed that treatment with galeteron greatly increases the uptake
and internalization of conjugate 3 in LNCaP cells.

Conclusion. Comparing the effects obtained in PC-3 cells, we real-
ized that the increase in the uptake conjugate 3 cells LNCaP is likely not
associated with the antiandrogenic effects of galeteron and caused by his
participation in other regulatory processes.

INFLUENCE OF LOW-POWER LASER AND LIGHT EMITTING
DIODES RADIATION OF DIFFERENT WAVELENGTHS ON
SENSITIVITY OF STAPHYLOCOCCUS AUREUS
TO ANTIBIOTICS

Pantyo V.V., Koval G.M., Pantyo V.I., Danko E.M.

Uzhhorod National University, Uzhhorod, Ukraine,
e-mail: pantyo@meta.ua

Overuse and misuse of antibiotics allows the development of antibiot-
ic-resistant bacteria. Antibiotic resistance is one of the most urgent threats
to the public’s health. It occurs when bacteria develop the ability to defeat
the drugs designed to kill them. Despite the considerable efforts in the fight
against the formation and spread of antibiotic-resistant microorganisms,
it should be noted that today this problem has gained global proportions
and has become a challenge for the twenty-first century medicine. Along
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with the development of traditional ways to create new antibiotics and
methods of genetic engineering and modern biotechnology, more and
more alternative ways, including the use of low-intensive laser and light
emitting diodes (LED) radiation, is increasingly taking place in solving the
problem of antibiotic resistance.

Materials and methods. We studied the effect of low intensity laser
radiation of red and infrared (IR) ranges and LED radiation of red and IR
or blue and IR ranges on sensitivity to antibiotics of collection test strain
Staphylococcus aureus ATCC 25923 and clinical isolates of the same
species (n = 5) that were singled out from inflammatory processes foci
from Surgical Department patients of Uzhhorod CRH. Determination of
susceptibility to antibiotics was performed by disc-diffusion method.

Source of low-power laser radiation - certified laser «Lika-Therape-
vt», which generates on the wavelengths of 635 and 870 nm. Irradiation
of bacteria by continuous low-power laser radiation was performed using
quartz-fiber polymer monofibrous light-guide from a distance of 1 cm from
the suspension of microorganisms that were in vitro immediately prior to
replanting nutritious Mueller-Hinton medium in a Petri dish. We used the
exposure of 180, 360 and 600 seconds at a power density of 15 mW/cm?.

Sources of LED radiation, red and IR (wavelengths of 640+30 and
880+30 nm) or blue and IR (470+30 and 880+30 nm) ranges were, respec-
tively, MEDOLIGHT Red and MEDOLIGHT BluDoc devices, production of
Bioptron AG by Zepter Group. The impact of LED radiation on susceptibil-
ity of researched objects was studied by direct exposure of LED-light on
standardized cultures of microorganisms from a distance of 1 cm before
superimposing discs with antibiotics.

Results. Evaluating the results of the research indicated that low
intensity laser radiation red and near-IR bands led to increased sensitivity
of clinical isolates of Staphylococcus aureus and reference strain of test
data for all types of antibiotics studied (ampicillin, oxacillin, tetracycline,
gentamicin, cefotaxime). The most significant effect was observed during
photo-modifying exposure for 180 seconds. Sensitivity exposed red
low-power laser radiation with an exposure of 180 seconds strains of
Staphylococcus aureus, cultivated from wounds, increased by 21-61%
compared to control. 180 seconds exposure of clinical isolates of Staph-
ylococcus aureus to near-IR low-power laser radiation increased their
sensitivity to antibiotics by 16-36%.

LED radiation increased the sensitivity of clinical isolates of Staphylo-
coccus aureus and collection of test strain Staphylococcus aureus ATCC
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25923 to the most antibiotics (compared with non-irradiated cultures). As
in case of low intensity laser radiation, the effect of influence depended on
the wavelength, exposure duration and frequency of radiation.

The most pronounced sensitivity increase was observed when LED
irradiation exposure of microorganisms lasted for 5 minutes. Thus, 5-min-
ute exposure test strain of Staphylococcus aureus ATCC 25923 to LED
emission of red and IR range with frequency of 0 Hz (continuous emis-
sion) increased its sensitivity to meroponem, in average, for 22.5%, to
levofloxacin for 17% and to tetracycline for 27%. The same application of
LED MEDOLIGHT BluDoc device radiation with frequency 0 Hz increased
sensitivity of Staphylococcus aureus ATCC 25923 to ampicillin for 15.5%,
to oxacillin - for 23.5%.

Conclusions. Irradiation of low intense laser radiation with wave-
lengths of 635 and 870 nm leads to a significant increase of antibiotic
sensitivity as for clinical isolates and collection of test strains of Staphylo-
coccus aureus. The most significant effect was observed in photo-modifying
exposure of 180 seconds, which corresponds to a dose density of 2.7 J/
cm?, LED radiation of red+IR (wavelengths of 640+30 and 880+30 nm) or
blue+IR (470+30 and 880+30 nm) ranges makes photo-modifying impact
on the investigated strains of Staphylococcus aureus, which manifests
itself in increase of their sensitivity to most tested antibiotics.

HISTOMORPHOLOGIC CHANGES IN EYES OF RABBITS
AFTER CONTACT TRANSSCLERAL ND: YAG LASER
CYCLOPHOTOCOAGULATION

Chechin P.P, Vit V.V., Guzun O.V.

Filatov Institute of Eye Diseases and Tissue Therapy
of National Academy of Medical Sciences of Ukraine, Odessa, Ukraine,
e-mail: olga.v.guzun@gmail.com

Introduction. Refractive glaucoma is referred to the most severe
forms of the disease. To reduce intraocular pressure and pain syndrome,
transscleral laser photocoagulation of the ciliary body is currently used.

Purpose of this work was to study in experiment morphological chang-
es in the sclera and ciliary body after contact transscleral cyclophotoco-
agulation with scleral compression using infrared Nd:YAG laser radiation.

Material and methods. Experimental studies involved two rabbits
(4 eyes). Nd:YAG laser radiation (wavelength of 1.06 pm) was adapted to
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a 600 um fiberoptic crystal probe and used for transscleral cyclophotoco-
agulation. Laser radiation pulse energy was 0.7-1.2 J; pulse duration was
3 ms. After topical anesthesia with proxymetacaine hydrochloride (0.5%),
contact transscleral cyclophotocoagulation was performed in superior and
inferior eyeball quadrants, at 2-3 mm from the limbus in two rows in full
circle (360°) with the sclera compressed by a 6 g end face for 5 s.

Results and discussion. The histological studies at 1%t day after
contact transscleral cyclophotocoagulation with scleral compression
revealed damage to the pigment epithelium of the ciliary processes and
their vessels in the case, when laser pulse energy were low (0.7-1.0 J).
High-energy (1.1-1.2 J) contact transscleral cyclophotocoagulation with
scleral compression of the ciliary body damaged the sub-conjunctival
tissue and sclera. With laser radiation, collagen stromal fiber separation
and channeling were noted as result of a hydrodynamic shock which can
supposedly lead to increased transscleral filtration.

The mechanism of antihypertensive action of contact transscleral cy-
clophotocoagulation with scleral compression using Nd:YAG laser radiation
is likely to include two components: photocoagulation and hydrodynamic
cavitation.

Conclusion. With laser radiation, collagen stromal fiber separation
and channeling were noted as result of a hydrodynamic shock which can
supposedly lead to increased transscleral filtration.

EFFECT OF RED AND INFRARED ELECTROMAGNETIC
RADIATION ON THE QUALITY OF POPULATION AND
THE PROLIFERATIVE POTENTIAL OF MULTIPOTENT

MESENCHYMAL STEM CELLS LOCATED
IN THE 3D TISSUE ENGINEERING SCAFFOLDS

"Timchenko D., 'Serbin M., 'Korobov A., 2Timchenko Y.

'V.N.Karazin Kharkiv National University, Kharkiv, Ukraine;
2SI “Sytenko Instityte of Spine and Joint Pathology of NAMS of Ukraine”,
Kharkiv, Ukraine,
e-mail: amkorobov@i.ua

Introduction. The development of 3D tissue engineering scaffolds
for the treatment and repair of severe bone defects is one of the
main tasks in regenerative medicine. We have previously developed
a 3D tissue engineering scaffolds consisted of a direct bone matrix
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(purified hydroxyapatite with collagen) and autogenous human multipotent
mesenchymal stem cells of the bone marrow. The purified hydroxyapatite
with collagen was extracted from bones of animals. The autogenic cells
of the patients were cultured in a specialized biotechnology laboratory
to obtain the required amount. After checking the quality of the obtained
cells, the cell invasion of matrix was carried out under sterile conditions.
After quality control, 3D tissue engineering scaffolds was used to restore
serious defects in the locomotor system.

Unfortunatly, making 3D tissue engineering scaffolds and its
components is time-consuming; this fact sometimes leads to additional
complications among patients.

It is known from different sources, that influence of low-intensity
electromagnetic red and infrared radiation on in vitro cell culture can
accelerate cell proliferation [1]. Such irradiation is completely safe and does
not have destructive properties for cell structures and their components.

The purpose of this work is to study the effect of low-intensity red and
infrared electromagnetic radiation on adhesion quality and acceleration as
well as enhancement of the proliferative potential of human multipotent
mesenchymal stem cells.

Materials and methods. As a matrix for 3D tissue engineering
scaffolds manufacturing, we used osteoplastic implants of own production,
which raw materials were presented by bones of a bull. We particularly used
bone blocks of a cubic shape with a characteristic size of 5 mm. In total,
80 bone blocks were used in the experiment. 40 blocks were examined in
the control group and 40 blocks in the experimental group.

The study involves the culture of human multipotent mesenchymal
stem cells of the bone marrow. Cultivation was performed according to
the method proposed by A.Friedenstein et al. [2, 3]. The resulting cells
were cultured in vented plastic vials (PAA, Austria), in the CO, incubator at
37°C and 100% humidity. As a growth environment, we used DMEM/F12
(Biowest, France) from 10% FBS (Biowest, France) and 2 mM glutamine
(Biowest, France). The transection of the cells was performed using the
enzyme method by incubating cells in trypsin and the Versen solutions. On
obtaining the required number of human multipotent mesenchymal stem
cells, we settled them to bone and osteoplastic materials (skaffolds). The
sowing density was 108 cells per cm?.

Immediately after sowing, the samples of experimental group was
irradiated with light-emitting diodes. A device for water photo-modification
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of Korobov A. - Korobov V. «Barva-Aqua» was used. The red radiation
wavelength was 630 nm, the infrared one - 860 nm. Power density was
5 mW/cm?, irradiation time - 15 minutes; energy dose density of irradiation
- 4.5 J/lcm?. Skaffolds control group was cultivated all the time in the dark.

24 hours after the cultivation of human multipotent mesenchymal stem
cells in the structure of 3D tissue engineering scaffolds, morphological
analysis was performed and the number of live and dead cells was
calculated. In addition, to evaluate the proliferative potential of human
multipotent mesenchymal stem cells, being a part of the tissue and
engineering structure, an estimation of the mitotic activity of cells was
performed. For this purpose, cytological preparations were made from cells
which had been cultured in 3D tissue engineering scaffolds for 24 hours [4,
5]. The obtained results were processed by traditional methods of statistical
analysis. The true difference was estimated using Student’s criterion.

Results and discussion. Both in control and experimental group of
samples, the cells, taking part in 3D tissue engineering scaffolds, had the
morphological features pertaining for human multipotent mesenchymal
stem cells, i. e. they had spindle-like or fibroblast-like shape and had good
adhesion to the surface of the implants.

An analysis of the viability of human multipotent mesenchymal stem
cells in 3D tissue engineering scaffolds showed that the number of live cells
in the control group was 89.8%, and in the experimental group - 93.1%, and
this difference was significant (P<0.05). Thus, we see that after irradiation
the percentage of living cells is significantly higher. Possibly irradiation by
light accelerates the adaptation mechanisms, and perhaps this is due to
the fact that immediately after irradiation the activating processes of cells
proliferation are launched, including at the molecular level.

The latter assumption is confirmed by comparing the results of
counting the mitotic index of control and experimental groups. So, the
mitotic activity for the control group was 14.9%, but in the experimental
group it's level was 22.3%, and this difference was significant (P<0.05).
Thus,

Conclusions. Thus, one-time irradiation of cells at sowing 3D tissue
engineering scaffolds with red and infrared electromagnetic radiation
capable to improve the adhesive properties of the scaffold, positively
affects the viability of cells, as well as it is capable to significantly increase
the proliferative potential (P<0.05). This is very important to obtain a
qualitative 3D tissue engineering scaffolds, which will be able to accelerate
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the regeneration of complex defects, and within short time to completely
restore damaged tissues and organs.

Irradiation of human multipotent mesenchymal stem cells with
electromagnetic radiation accelerates cellular proliferation, which, in turn,
facilitates the rapid settlement of the scaffold and, accordingly, makes
the manufacturing process 3D tissue engineering scaffolds less time-
consuming.

The obtained results will be used to develop a new technology for the
production of biotechnological tissue and engineering structures which
include stem cells.
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FROM POLARIZATION TO HYPERPOLARIZATION:
NEW ASPECTS OF LIGHT THERAPY (OVERVIEW)

Gulyar S.A.

A.A.Bogomolets Institute of Physiology, NAS of Ukraine,
ZEPTER International Medical Innovation Center, Kiev, Ukraine
e-mail: gulyar@zepter.ua

The epoch of the successful use of light with a therapeutic purpose
after receiving Noblesse’s Nobel Prize by Finzen NR (1903) led to the
dependence of technological support for treatment on the specificity of
light sources. Electro-arc coal light with a high specific gravity of ultraviolet
rays was replaced by incandescent lamps, which, due to ambiguous effi-
ciency, largely discredited the light therapy as a whole, although the blue
Minin lamp has been used up to now. The appearance of lasers with their
monochromatic polarized light created a new splash of interest in various
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fields of science and technology. However, the medical capabilities of lasers
in surgical (high-intensity light, HLLT) and therapeutic (low-intensity light,
LLLT) aspects required clinical confirmation. It is important to note that
among the pioneers, who first experimentally confirmed the therapeutic
possibilities of lasers and made a significant scientific contribution to the
development of laser therapy was Gamaleia NF (1972). The next step,
which strengthened the position of polarized light in medicine, was the
invention of Evolight / Bioptron devices (Feny® M. et all., 1981), creating
halogen polychromatic polarized light. Then, after the appearance of LED
light sources, came miniaturization and mobility of technology, although
the light polarization, as a rule, was not foreseen in this case.

An array of information on the results of experimental and clinical
research as a whole allows us to present a picture of the processes oc-
curring under the influence of a particular variant of light. Various scientific
schools, their unequal methodological capabilities and the initial theoretical
basis have created separate systems of views and understanding of the
response physiological mechanisms. Until now, this is exactly the field
on which the fruits of a single phototherapeutic strategy that determines
clinical tactics should grow.

There is a consensus on the positive value of polarization for the
development of the biological effect under conditions of low-intensity light
exposure. However, it turned out that the use of new materials (fullerene,
1985) allowed us to modify the polarized light flux at the nano level. Many
times repeating change in the trajectory of photons inside the fullerene
molecules, taking into account the Faraday effect, created a spiral polar-
ized flow. In this case, the distribution of photons in the beam becomes
more uniform due to the Fibonacci effect. This indicates the appearance
of a new promising type of light, called the Nano photonic hyperpolarized
(Koruga D., 2017).

Summarizing the experimental-clinical experience of low-intensity
light therapy over the past decades, we should note the commonality
of the basic physiological mechanisms response regardless of the light
source. Important are - polarization/hyperpolarization, wave range, light
power density, exposure, dose, constancy / impulse and the mode of their
use. This overcomes the long-standing dispute about the exclusivity of a
single source of light, for example, a laser. The general formula of light
therapy, developed by us (Gulyar SA, Limanskiy UP, Tamarova ZA and
others 1998-2004) on the basis of integrating the results of Bioptron light
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studies, looks like this. This is a local and / or systemic impact of polarized
electromagnetic waves / quanta of a biologically necessary (polychromatic,
solar) range. It is initiated through the receptor or sensory “gates”, trans-
porting a connective tissue framework and a cascade of photochemical
reactions to deliver electromagnetic energy to regulatory systems and
areas experiencing its deficiency or imbalance.

Let us consider the main achievements obtained with the help of
polarized polychromatic radiation with near-infrared and, in some cases,
ultraviolet components. The fundamental thesis is the fact of its biological
effect at the molecular, cellular, systemic and organismic levels.

After the first articles written by Fenyé M, Kestész |, Mester E, Ba-
thory G et all. (1981-82), who characterized local effects and proposed
a working hypothesis of laser (low-intensity) biostimulation, evidences of
clinical effectiveness appeared, primarily in the treatment of wounds and
trophic ulcers. Taking into account the methodical simplicity of Bioptron-light
therapy, the capabilities of doctors of various profiles and patients have
significantly expanded. However, at that time, to explain and justify com-
pletely the therapeutic effects, failed due to the fact that the fundamental
mechanisms and phenomena were not investigated enough.

Studies of the peripheral blood state in addition to the Fenyd M. data
made it possible to reveal transdermal systemic effects (Samoylova KA,
Snopov SA, Zhevago NA, etc., 1998-2009). The presence of positive
shifts in the immunity indices, phagocytosis, inflammation, carbohydrate
metabolism, lipid peroxidation, blood rheology, etc. has been shown. In
recent years, data have been obtained on the possibility of using Bioptron
light therapy for oncological process correction (Knyazev NA, 2013-15).

Afundamentally new fact found for polychromatic as well as for each of
the monochromatic ranges of Bioptron light, is the discovery of mechanisms
of analgesia. It is experimentally proved (Gulyar SA, Limansky, Tamarova
ZA and others 1999-2017) the presence of two ways of reducing somatic
and visceral pain - local anti-inflammatory in combination with microcircula-
tion and systemic (acupuncture). This has numerous clinical confirmations.

Now a new methodological approach based on the allocation of an-
other functional system of the organism that regulates the electromagnetic
balance of the body (Gulyar SA, Limanskiy UP, 1990-2003) is no longer
surprising. It became possible to predict the responses and develop new
treatment regimens using light with different polarization and wave ranges
(Gular CA et al., 1999, 2004, 2007, 2009, 2011).
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An important achievement is the expansion of indications for poly-
chromatic polarized light therapy. In addition to the basic clinical directions,
the possibility of releasing the consequences of radioactive irradiation
(Kolpakov IE 2002), the immune-deficiency virus (Krasnoslobodsky Ol,
2001 and the effects of extreme factors (Gulyar SA, 2003-11), apoptosis
correction (Igrunova, 2009), the effectiveness of cardioprotectors and an-
algesics (Gular SA, Tamarova ZA, etc., 2009-10), antioxidants (Gulyar SA,
Kolpakov IE, 2001-02), optimization and acceleration of tissue healing in
photodynamic therapy (Gulyar SA, 2014).

We have created a package of official experimental-clinical and meth-
odological documentation and a manual for doctors containing more than
250 therapeutic schemes for Bioptron devices and about 100 schemes for
Medolight (Gulyar SA, 2004-18). The doctor and the patient receive a new
technology of light therapy. Its features consist in the creation of a unique
multi-component physical factor that accelerates treatment after traumat-
ic injuries, increases the resistance of the organism to extreme factors,
weakens the effects of leading pathological syndromes, and thus optimizes
treatment in the most medical sectors. It is important that understanding
the mechanisms of the action of light has led to disappearance of the op-
position of polychromatic light therapy and monochromatic (color) therapy.

Comparison of the effectiveness of different wave ranges revealed the
greatest analgesic effectiveness in the red-infrared range. This allowed
to use new LED light sources (Medolight devices, which differ in the high
concentration of diodes on the matrix). In addition to the continuous light
flux, there appeared a pulsating one, with a wide frequency range from 10
to 800 Hz. It weakens the adaptive changes associated with continuous
exposure and allows to obtain a biological result at a lower dose load. Ex-
perimental data testify to the presence of analgesia, inflammation release,
normalization of immunity, antimicrobial action, etc. (Gulyar SA, Limanskiy
YuP, Tamarova ZA, Kosakovskiy AL, Pantho VI, Panto VV etc., 2005-2016).
The portability and autonomy of the Medolight-Red and Medolight-BluDoc
and new therapeutic regimens allowed us to raise technological level of
the light therapy.

In connection with the advent of fullerene, which was first used as a
modifier of the optical properties of materials (Koruga, D., 1993-2017), we
obtained biophysical characteristics of a new type of light (Nano photonic
hyperpolarized, HPL). Accordingly, there was a need to verify biological
reactions at the physiological and clinical levels. Pilot studies revealed an
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improvement in skin biophysical parameters, presence of HPL therapeutic
effect in burns, chronic dermatoses, psoriasis, acne, bronchial asthma,
spondylolisthesis, lumbar pain syndrome and chronic venous insufficiency.

Nano modification of light can be achieved not only through its prelimi-
nary polarization, as is the case with Bioptron light. Even in case, when we
use scattered light, some of the photons penetrate into the carbon shell of
the fullerene molecule, after which the final properties of the quantum flux
acquire the features of hyperpolarization (Nano photon harmonization).
This is confirmed by experiments with animal, in which we compared
the main, control and placebo groups (Gulyar CA, Tamarova ZA, 2017).
Short-term action of the HPL on the locus of pain or on the acupuncture
point causes statistically reliable analgesia. At the same time, we found
a significant anti-stress effect, accompanied by an improvement in sleep
at the background of pain. Long stay (up to 8 months) of animals under
fullerene lighting provided stability of appetite and body weight, despite their
old age. In the control group, age-related degradation continued. To better
quality of life of these animals speaks preservation of their motor activity
according to the Open Field test, and the preferred choice of a zone with
fullerene lighting (Preference test). Nevertheless, we did not found any
differences in the life span of the animals in the groups studied. The use
of HPL with preliminary polarization in comparison with linearly polarized
light (Bioptron-Pro-1) showed that at exposures up to 6 months the working
capacity of animals (coordination of movements and endurance according
to RotaRod test data) improves and slows down the inherent in old age
process of impaired motor activity.

The ocular mechanism of the action of light transmitted through the
fullerene layer was studied while examination of persons using eye-glass-
es equipped with fullerene or placebo filters (Gulyar CA, Tamarova ZA,
Filimonova NB, Makarchuk NE, 2017-18). Attention was paid to indicators
of mental efficiency.

The test for sorting black and white figures revealed a reduction in the
duration of its execution in fullerenic glasses by 16.5% compared to the
control. The sorting test of the red-black digits of Gorbov-Shulte, accom-
panied by a shift in attention, revealed a reduction in the overall test exe-
cution time and switching time from one character to another. Comparison
of the quality of the correction test showed that fullerene light reduces the
processing time of one bit of information. This increases the processing
speed of information in general and shortens the overall time of the test.
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The electrical activity of the brain was assessed by the status of its
default networks. Statistically significant data were obtained that the ex-
aminees had a more contemplative attitude to the introspective emotional
experiences of past events while actively involving them in the figurative
modeling of a hypothetical future. Probably, with a short stay in glasses
with a fullerene filter, a dreamy edge in the perception of reality intensified.
The obtained results can be considered as evidence that in the examined
persons there appeared a more contemplative attitude to the introspective
emotional experiences of the past events while actively involving them in
the imaginative modeling of a hypothetical future.

In the study of human operator abilities (testing of the response of
choice in conditions of presenting a stimulus on a “blinding” background),
we revealed a decrease in the activity of the image processing. However,
at the same time, the speed of interregional interactions related to the
coordination of visual information, attention, assessment of the position
of one’s body in the environment, inhibition of irrelevant information and
optimization of the decision-making processes increased, which led to an
increase in the speed of central processing of information. Thus, under
the influence of the light flux modified by fullerene, it became noticeable
that the emphasis shifted from image processing to the process of making
effective decisions.

Summarizing the historically short path of the light therapy develop-
ment, we should note the significant dynamism of this technology. Like-
wise laser, Bioptron jump occurred, and this fundamentally changed the
possibilities of physiotherapy. There was an understanding of the quantum
essence of biological processes, to which previously no attention was paid.
Finally, a new type of light flux is created: Nano photonic hyperpolarized
light. The traditional macro level of the morbidity and therapeutic measures
assessment, as well as the bias into the zone of chemical correction of
state, often led the doctor and patient away from a more reliable and biolog-
ically adequate path of healing. However, now it is possible to express the
hope for a possibility of reaching the consensus of ideologies, techniques
and technologies in relation to the oldest and ever young therapeutic fac-
tor - the light in all its variants.
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INFLUENCE OF LIGHT, MODIFIED BY FULLEREN, ON THE
SPEED OF THE BRAIN INTERHEMISPHERIC INFORMATION
PROCESSES ON THE BACKGROUND OF CHANGED
BRIGHTNESS OF THE LIGHT STIMULUS

'Filimonova N.B., "Makarchuk N.E., 23Gulyar S.A., 'Kryvdyuk Yu.N.

''T. Shevchenko Kiev National University,
2A.A. Bogomolets Institute of Physiology, NAS of Ukraine,
3 ZEPTER International Medical Innovation Center, Kiev
e-mail: gulyar@zepter.ua

Introduction. Interest in the optical properties of fullerene is condi-
tioned by the peculiarities of the light nano-conversion. It consists in the spi-
ral change of the trajectory of quanta, passing through a layer of fullerene
molecules. Quanta redistribution occurs in accordance with the Fibonacci
law. This creates a uniform light flux, configured as Tesla toroids, which
transmit concentrated energy packets. The ocular route of its supply (for
example, through the glasses with fullerene filters) provides the possibility
of direct correction and harmonization of dependent nervous processes.
This hypothetical mechanism may be important for mental performance
optimization. Search for markers that would objectively characterize the
possibility of such a mechanism is the subject of this study.

Regularities of psychomotor processes are especially important for
improving efficiency, when high accuracy, proportionality and coordination
of movements are required. A simple sensor-motor reaction is the quickest
possible response with the usual simple single movement to a sudden,
but previously known signal. A simple reaction is estimated according
to the latent time from the moment of appearance of the stimulus to the
beginning of the reciprocal movement. An example of a simple reaction
is a press of the button when the light flashes or when the driver presses
the brake pedal. Fast driver action can prevent a tragic outcome. If the
reaction time of the drivers were a tenth of a second shorter, the accident
would have been prevented. When taking a decision, the critical role play
characteristics of how the person processes information. Reactions of
the drivers are characterized not only by speed, but also by correctness.
For example, a reaction is considered incorrect if the driver confuses the
direction. It should be noted that in the driver's activity dominate complex
reactions. He constantly has to assess the rapidly changing traffic situa-
tion and choose the appropriate driving action. The speed of information
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processing is, exactly, one of the main components in the situation, when
the choice should be done from a large number of alternative variants. It
is considered that the reaction time of the choice is adequately increased.
However, training or life practice contributes to a gradual decrease in the
reaction time for a multi-alternative choice. It approximately becomes
equal to the time of reaction, when one should choose only between two
alternative stimuli (the time of the disjunctive reaction). This reaction is the
basic characteristic of the selective reaction.

The selective reaction requires not only a perception of the signal and
a stereo-typed response to it, but it also demands complex processes of
signal identification that result in the choice of the appropriate reaction. It
is proved that the greatest delay of time occurs precisely in the central link,
where the selection processes themselves take place. It depends on the
speed of the nervous processes that ensure inter-hemispheric interaction.

Goals. That is why, in this study, in addition to evaluating a simple
sensor-motor reaction and a selective reaction, we also investigated their
correlation. Additionally, we take into account that the driver is in the most
difficult situation when he has to make decisions in the dazzlingly bright
light (sun, headlights). We simulated a similar situation and studied the
effectiveness of a simple sensor-motor reaction and the selective reaction,
we also did an EEG study of the corresponding reactions of the cortical
structures of the brain using light-shielding means: glasses with a fuller-
ene filter in comparison with a placebo filter of the same shade. We did a
bright stimulus at a dark background and a bright stimulus at a “blinding”
background.

Methods. The research involved 17 people (8 men and 9 women),
aged from 18 to 22 years without health complaints, right-handers. Testing
was carried out voluntarily and anonymously according to ethical require-
ments for work with people. We used Neuron-Spectrum-4 / EP (NeuroSoft)
complex for EEG registration and analysis. The recording was conducted
in mono-polar way, with a quant frequency of 500 Hz, the reference elec-
trodes were located on the ear lobes. We used bridged silvered electrodes
which were applied according to the international system 10-20 in 19 leads
Fp1, Fp2, F3, F4, F7, F8, Fz, C3, C4, Cz, T3, T4, T5, T6, P3, P4, Pz,
01, O2. In each lead for the frequency ranges of the EEG: Delta (0.5-3.9
Hz), Theta (4.0-7.9 Hz), Alpha (8.0-12.9 Hz), Beta1 (13.0- 19.9 Hz) and
Beta2 (20.0-35.0 Hz) in the Neuron-Spectrum program, the total power of
the spectrum (PSD), pV2 / s2) was calculated. We performed statistical
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analysis using the Statistics 8.0 program (StatSoft, USA). The critical level
of significance in testing statistical hypotheses was assumed to be 0.05.
The distribution of the variables was checked for normality by the Shap-
iro-Wilk criterion. Comparison of the two dependent samples we carried
out by Student’s criterion for normally distributed indicators and Wilcoxon’s
criterion for abnormally distributed indicators. The data are presented in
the form of M + SD (M is the mean, SD is the mean quadratic deviation)
for normally distributed parameters and as Me [25%; 75%] (Me - median,
25and 75 - 1t and 3 quartiles) - for abnormally distributed.

We conducted 136 examinations. Each examinee did the test 4 times
for determining the speed of a simple sensor-motor reaction — Simple
Response Time (SRT / uys) as the average of 100 reactions of the main
series: with the type of the stimulus - bright blue at a dark background (con-
trol, control), with the type of stimulus - white at a bright blue background
without glasses, with glasses with a mono-chromatic light filter (placebo
filter) and glasses with a fullerene filter (1-4 series). Similar 4 examinations
were conducted to determine the speed of the selective reaction - Choice
Response Time (CRT/ ms) (5-8 series). For all series as an indicator of the
speed of inter-hemispheric information processes, we calculated the ratio of
the reaction of choice and the simple sensor-motor reaction (CRT / SRT).

Results. As a result of the study, no significant differences were
observed in the latent period of a simple sensorimotor reaction in the
1-4 series. Note that in the test of choice in 5-8 series in glasses with both
a fullerene filter and a monochromatic light filter of a similar spectrum
(placebo), the responders responded much faster compared to conditions
without glasses. However, the use of glasses with a fullerene filter led to
a noticeable improvement in the speed of interhemispheric information
processes for stimuli of both types, which may indicate improvement in the
quality and efficiency of the decisions made (Fig. 1). In everyday and pro-
fessional human activities, the most dangerous is the significant difference
in the speeds of a simple sensorimotor reaction and the selection reaction.
If the latent periods of the selection reaction are significantly larger than the
simple sensorimotor reaction, this indicates that the person can respond
to the stimulus, although he has not yet correctly identified it. In this case,
a person can react with an undeveloped and unconscious decision that
can provoke emergencies and inadequate behavior in difficult situations,
for example, on the road. Using glasses with a fullerene filter significantly
reduced the difference in these two reactions.
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EEG study and a comparative analysis of the brain activity showed
that, in comparison with glasses with a monochromatic filter (placebo) and
in glasses with a fullerene filter, when the stimulus was presented on a
“blinding” background, there was a significant reduction in the Delta range
activity in the right central zone: 73 [62; 98] uV2/ s? vs. 63 [54; 100] pV?2/s?
(p =0,3). Since the activity in the Delta range is associated with the recog-
nition of the signals with the processes of processing the incoming sensory
streams, the result obtained can indicate a decrease in voltage when iden-
tifying the stimulus. The activity in the Beta2 range displays synchronization
of the various strategies of multimodal information choice during the pro-
cesses of thinking, it is also associated with higher cognitive functions and
cognition “per-se”. Decrease of the activity in the Beta2 range in the right
frontal zone in glasses with a fullerene filter: 15 [12; 26] uV2/ s? vs. 13.5
[12; 24] uV2/s? (p = 0.04), may indicate a decrease in the activity of image
processing processes. At the same time, a significantly higher activity was
found in the zone of the Posterior cingulate cortex (PCC) in theta-range:
34 [31;43] uV?/s?vs. 41[32; 45] uVv?/ s? (p = 0.03) and the Alpha range38
[26; 78] uV?/s?vs. 41 [27; 85] uyV2/s? (p = 0.03). Neural networks, which
are activated in the Theta range, participate in the information encoding,
as well as in decision-making processes. Desynchronization of activity in
the Alpha range is associated with activation of top-down control and a
highly specialized filter of
p=0,02 relevant information. The
21 p=002 PCC plays a central role
- - in supporting internally-di-
rected thinking and is a
key part of the task control
H H B networks. They are the in-

terface between top-down

15 control of visual attention
H and areas of the brain

related to motivation, as-
12 4 sessment of the ratio of
CRT/SRT-control CRT/SRT-filter reqUIrements and reWardS
CRT/SRT-light CRT/SRT-fullerene filter in performing tasks, as-

Fig. 1. The ratio of the reaction of choice ~ $€8Sing the environment

to a simple sensor-motor reaction and making subsequent
changes in the behavior.

CRT/SRT
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Conclusions. Thus, it can be assumed that the effect of light pass-
ing through the fullerene filter, when testing the selective reaction under
conditions of stimulus presentation on a blinding background, led to a
decrease in the activity of image processing processes. At the same
time, there improved interregional interaction related to coordination of
visual information, attention, assessment of the position of one’s body
in the environment, inhibition of irrelevant information and optimization
of decision-making processes, which led to an increase in the speed of
information central processing. Thus, under the influence of the light flux
modified by fullerene, it becomes noticeable that the emphasis is shifted
from image processing to effective decision-making processes.

Summary. The effect of a light flux modified with a fullerene filter as
compared to a placebo monochromatic filter under stimulus conditions on
a “blinding” background led to a statistically significant improvement in the
speed of interhemispheric information processes and a shift in the empha-
sis from image processing to the process of making effective decisions.

APPLICATION OF QUANTUM MECHANISMS
OF HYPERPOLARIZED LIGHT
FOR OBTAINING SYSTEMIC HEALTH EFFECTS

Lopushansky-Vlaskali¢ O.
Zepter International Netherlands, Amsterdam, The Netherlands

Introduction. Methods of contactless physiotherapy (including light
therapy) are based primarily on local effects on the pathology locus. How-
ever, presence of systemic changes such as normalization of immunity,
analgesia, alleviation of inflammation, etc. is no longer in doubt. These
effects, which are useful for the correction of many diseases, cannot be
explained by the presence of only local responses to light that arise in
pathologically altered tissues. Although the direct hemi mechanism of
photo-modification is not denied by anyone, it remains unclear why the
effect of light on different zones causes unequal responses, for example,
immune responses (Gulyar SA, Kolpakov IE, 2005-2009). It turned out that
the sternal and sacral zones proved to be more effective, and they coincide
with the areas called chakras in Eastern medicine. Moreover, it has been
experimentally proven that the zones called acupuncture points can also
be participants of specific reactions, although indifferent zones that do not
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contain acupuncture points did not react to similar applications of polychro-
matic polarized light (Gulyar SA, Limansky YuP, Tamarova 1999-2017).

On the other hand, we revealed the dependence of responses on
the characteristics of the light source and showed the advantage of hal-
ogen-polarized polychromatic light (Bioptron devices) in comparison with
monochromatic bands (lasers, light-emitting diodes). Manipulations with
the power of light or the frequency of impulses allowed to obtain a sufficient
therapeutic result by many representatives of the physiotherapeutic equip-
ment available on the market. Nevertheless, the advantages of Bioptron
light therapy are recognized by most objective experts.

The discovery of new materials (fullerenes) and the extension of their
applications in engineering and medicine revealed new prospects for light
therapy. It is established their ability to modify the light flux. If we consider
this process at the nano level, we can characterize the changes taking
place from the biophysical point of view. Studies by Koruga Dj (1993-2017)
has shown that a quantum entering the shell of a fullerene molecule due
to interaction with its diamagnetic and paramagnetic sectors changes the
trajectory. It acquires spirality, and the quantum flux is additionally formed
into packets, called Tesla toroids. Inside the flux of quanta there occurs also
their redistribution, which obeys the Fibonacci law. Accordingly, for thera-
peutic purposes it becomes extremely interesting to assess the presence
of local and systemic reactions that could confirm the clinical prospects of
this new version of the world.

Goal. Obtain experimental data on the presence of systemic response
reactions when acting on biologically active zones by different types of
halogen (polychromatic) light: a diffuse non-polarized, Bioptron polarized
from the Bioptron device and hyperpolarized (Bioptron device in combi-
nation with a nanophotonic fullerene filter).

Methods. We examined 12 healthy persons of both sexes. The light
source was the Bioptron MedAll device in its standard version (polychro-
matic, polarized light, 480-3400 nm, 40 mW/cm?). The same light was also
applied after passing through the fullerene nano filter, and in addition, the
light of the like halogen lamp without polarization (placebo). Exposure of
light applications to vertebral (C7) and somatic zones (inner surfaces of
forearms 5 cm above the middle wrist fold; upper outer surface of the shins,
at the base of the knee-cap level; “of back neck, back, limbs, feet) was in
total 10 minutes, 1 min. per acupuncture point. Response reactions were
recorded by VedaPulse Quantum diagnostic device based on the analysis

168 XLIX International Scientific and Practical Conference



Photobiology and Experimental Photomedicine

of heart rate (HRV technology). The electrodes were placed on the wrists
of the patient and the electrocardiogram was recorded. We assessed up
to 28 different variables of the pulse. Each of these qualities gave the
information about the state of the patient’s physical, mental health and
well-being. We also calculated the energy changes (the energy meter) in
all organs, disturbances in energy-bodies (imbalances in the Energy body)
before the manifestations of pre-iliness, the level of energy in Chakra’s and
meridians, and manifestations (pre-illness) in Physical body. In particular,
Pulse diagnostic made it possible to identify several important systemic
characteristics of the pulse and connect them with the main pathological
syndromes.

e Afast pulse indicates excessive “heat” in the body. This pulse is
often present when there is a fever, an inflammatory condition, or increased
stress on the nervous system.

e A slow pulse indicates a “cold” condition or could point to a
particular body system that is functioning in an inefficient or sluggish way.
This pulse is often present when there are problems with blood circulation,
cold hands and feet, etc.

e A strong pulse indicates “excess” of some state of the body.
This pulse is often present with stress, anger, high blood pressure, and
headaches

e A weak pulse indicates a “deficiency” of some kind in the body.
This pulse is often present with fatigue, weakness, insomnia, low blood
pressure, and depression

e A thin pulse indicates “Blood deficiency” or “Fluid deficiency”.
This pulse is often with fatigue, weakness, insomnia, nutrient deficiencies,
and sub-optimal digestive absorption

e Wide pulses (one of the most typical) is called a rolling or
slippery pulse. This pulse indicates food stagnation in the intestines.
This pulse is often present with a variety of digestive problems and allergic
states.

After converting the characteristics of the rhythm according to the algo-
rithms set in the device, the balance between Doshas (Vata-Pitta- Kapha)
was estimated. A Dosha (Sanskrit gIy:, dosa), according to Ayurveda, is
one of three substances that are present in a person’s body. Beginning
with twentieth century literature, this idea is called “the three-dosha theory”
(Sanskrit fIETSIgEer:, tridosa-upadesah). Authoritative Ayurvedic treatises
describe how the quantity and quality of these three substances fluctuate
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in the body according to the seasons, time of the day, diet, and several
other factors. The central concept of Ayurvedic medicine is the theory
that the person is healthy, when there is a balance between these three,
fundamental bodily bio-elements or Doshas called Vata, Pitta, and Kapha.

e Vata or Vata is characterized by the properties of dry, cold, light,
minute, and movement. All movements in the body is due to properties of
Vata. Pain is the characteristic feature of deranged Vata. Some of the diseases
connected to unbalanced vata are flatulence, gout, rheumatism, etc.

e Pitta represents metabolism. It is characterized by hotness, moist,
liquid, sharp and sour, its chief quality is heat. It is the energy principle
which uses bile to direct digestion and enhance metabolism. It is primarily
characterized by body heat or burning sensation and redness.

e Kaphais the watery element it is characterized by heaviness, cold,
tenderness, softness, slowness, lubrication and the carrier of nutrients. It
is the nourishing element of the body. All soft organs are made by Kapha
and it plays an important role in the perception of taste together with
nourishment and lubrication.

We also evaluated values of endogenous electromagnetic fields (EMF)
and their differences, balance of energetic states in the seven Energy
centers (the concept of Energy centers refer to the main 7 energy points/
nexuses associated with 7 main hormonal glands), “Meridians balance”
(the functional state of the 12 vital organs in Traditional Chinese Medicine.

Results. Studies have shown that there are differences in the re-
sponse of the subjects to light applications on biologically active zones.
The values of the heart rhythm kept close to physiological norms. Diffuse
halogen light (placebo) did not reveal changes of magnetic fields in energy
centers and meridians. The exposure to the standard light of the Bioptron
device increased the electromagnetic balance of energy centers by 10%.
This correlates with the positive effect of Bioptron light for many diseases
included in the list of indications for light therapy (data are available in the
proceeding Anthology of Light Therapy, 2009, manual BIOPTRONPILER-
light application in medicine, 2011, and journal articles, 1998-2017). The
data obtained with the use of a nanophotonic fullerene filter with Bioptron
device, indicate a more noticeable increase, up to 40% in the electromag-
netic field compared with placebo. Increased energy balance in the internal
organs and balancing of 12 vital organs within the three Dosha’s (Vata-Pit-
ta-Kapha). This confirms the position of Koruga Dj (Hyperpolarized light,
2017) that at the quantum level, light-photon-structured light photons in
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icosahedral symmetry, like 75% of biomolecules, cause energy resonances
that contribute to systemic restoration of their initial state.

Explanation with the pics and the measurements with the results
follows during the report.

Conclusions. On the basis of the data obtained, one can note the
presence of unequal reactions depending on the type of light that acts on
the same biologically active zones. From the energy (holistic) position, a
noticeable positive effect is revealed, which is characterized by the energy
balance restoration and balancing the magnetic fields of the zones that
had previously had an energy deficit.

INFLUENCE OF LASER AND LIGHT EMITTING DIODES
RADIATION ON THE INTERACTION OF CAPRON SUTURES
WITH TISSUES

Butaev A.Kh., Mardonov D.N., Ibadov B.K.

Republican Specialized Scientific and Practical Medical Center of Surgery,
named after acad. V.Vakhidov, Tashkent, Uzbekistan,
e-mail: baibekov@mail.ru

Modern surgery is characterized by the use of a large assortment of
synthetic suture material. One of the most frequently used sutures are
monofilament and poly- (multi-) filament sutures made of Capron. Capron
sutures, like any kind of surgical suture material that interacts with biological
tissues, may cause inflammatory changes of varying degrees. It has been
established that low-intensity laser irradiation and light emitting diodes
(LED) irradiation reduces the intensity of inflammatory reactions, stimu-
lates microcirculation, and contributes to the acceleration of the surgical
wounds healing. However, the effects of low-intensity laser irradiation and
LED irradiation on the healing of wounds sutured with Capron, especially
in the comparative aspect of using mono- and multi-flament sutures, have
not been studied.

The purpose of the present study was to study the effects of low-in-
tensity laser irradiation and LED irradiation on the healing of experimental
cutaneous wounds sutured with Capron sutures.

Material and methods. The healing of linear skin wounds stitched
with Capron sutures on the back of rats was studied upon irradiating
them with infrared lasers Matrix-VLOK, Milta and with LED matrices
Barva-Flex/BIR (blue — infrared) and Barva-Flex/GIR (green — infrared).
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Irradiation was performed on a daily basis, for 3 minutes each day
during 10 days. The control group of rats was not subjected to photother-
apy. Microcirculation of the skin of wounds was evaluated with the use
of LAKK-01 and ALT-Vostok LDF-01 laser Doppler flowmetry devices.
Wounds were studied on the 3, 7, 10™, 15" and 30" day after their for-
mation. A complex morphological technique was used for the study.

Results and discussion. In the study of Capron filaments with
scanning electron microscopy, it was revealed that there are often vari-
ous defects on the surfaces of the filaments. In the multifilament sutures,
these defects were seen as gaps between the filaments. The study of the
morphology of the interaction of the suture with skin tissues showed that
multiflament Capron causes pronounced inflammatory reactions in tissues
in the earliest periods of observation. In the early periods (3-7 days), these
are manifested as accumulations of fibrin on the surface of the filaments,
especially in the gaps between the filaments, with the presence of edema
and polymorphous cellular infiltration of the skin and adjacent to the wound
muscles. Inflammatory changes are more pronounced in the areas of ad-
jacent to the wound zones and on the surface of the sutures.

Photo-effects on wounds, both with low-intensity laser irradiation
and LED irradiation, after 2-3 phototherapy sessions causes a marked
decrease in the degree of inflammation. This is accompanied by structural
changes in blood vessels, indicating an intensification of microcirculation,
which is confirmed by studies using laser Doppler flowmetry. The courses
of phototherapy lead to a significant acceleration of wound healing. The
effects achieved with low-intensity laser irradiation and LED irradiation,
especially by Barva-Flex/BIR, are comparable.

Conclusion. Laser and LED irradiation reduces the inflammatory reac-
tions in tissues of skin wounds caused by the contact of multifilament Capron
sutures with them, improves microcirculation and accelerates wound healing.

ANTIBACTERIAL PHOTODYNAMIC THERAPY IN
TREATMENT OF INFECTED RADIATION SKIN ULCERS

Krasnoselskiy N.V., Simonova L.I., Gertman V.Z.

Grigoriev Institute for Medical Radiology of NAMS of Ukraine, Kharkiv, Ukraine,
e-mail: patphisiologia_imr@ukr.net
Antibacterial agents or methods are considered to be an obligatory
component in treatment of the infected wounds. Management of the con-
taminated radiation-induced injuries of skin is one of the most serious, and
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radiation ulcers are the most common side complications due to radiation
therapy in oncology patients.

Reparative potential capacity of these lesions is very low due to the
weakened systemic and local immunity, high level of toxemia, including
that of microbial origin. Conventional antibiotic treatment is often inef-
fective because of antibiotic resistance developed to many pathogenic
microorganisms. Therefore, the use of alternative antibacterial methods is
becoming relevant, and photodynamic therapy (PDT) is the most promising
among them.

The purpose of this work was to study experimentally the antibacte-
rial PDT effect on the healing of the infected radiation skin ulcers in rats.

Material and methods. The work was carried out on 60 male rats,
weighting 150-200 grams, exposed to local X-irradiation of the skin area
of external surface of thigh at the dose of 85.0 Gy. After 7 days, when
signs of radiation-induced ulcer appeared, this site was infected with
Pseudomonas aeruginosa strain. After infecting, the rats were assigned
into 2 groups - control (30 rats) and experimental (30 rats).

In the experimental group, one day after infection, a PDT session was
performed with the aid of Barva-LED/630 unit (matrix of light-emitting diodes,
generating red radiation) using methylene blue photosensitizer (0.1% aque-
ous solution). Healing of the infected radiation ulcer was followed-up accord-
ing to clinical signs, histologically and histochemically, as well. Two-month
observations were carried out. The number of P. aeruginosa colony-forming
units was determined by conventional microbiological procedures.

Results. Microbiological study showed that already 24 hours after PDT
was performed, the eradicative elimination of bacteria from the surface of
the ulcer was documented. In the control group of rats, no such elimination
was seen, microbial contamination decreased gradually along the wound
healing, remaining until the end of the experiment.

In the control group of animals with infected radiation ulcer, the area of
the wound defect remained at the initial level within the first 3 post-radiation
weeks, making 99-100%. During the next 21-60 days, the vertical sectional
area decreased, on average, by 10% compared to that of the previous pe-
riod. At the end of observation (60" day), vertical sectional area in infected
radiation ulcers decreased by 30% in reference to the initial value. However,
no complete wound healing occurred till the end of the experiment.

In the experimental group, the effect followed PDT of the infected radi-
ation ulcer was observed as its vertical sectional area active decrease. In
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contrast to the control group, in the experimental group it decreased by an
average of 30% for each subsequent period. It was manifested by a faster
reduction of the purulent process, prevention of its spread to the deeper
parts of dermis, and earlier cleansing from purulent necrotic detritus. By
the end of the observation (60" day), there was no ulcer cavity at all in
the PDT treated rats due to complete healing of the radiation ulcer. At the
site of ulcerative defect, the connective tissue was seen, the surface was
covered with epidermis which was clearly divided into layers. In general, in
the experimental group, PDT effect contributed the complete wound healing
which appeared, on average, one month earlier than in the control group.

To assess the quality of the connective tissue, forming during the
healing of the contaminated radiation ulcers, an immune histochemical
examination was performed with types | and Il collagen antibodies. In
the control group, with spontaneous healing within the first month, only
type Il collagen was identified in the wounds, and in insignificant amount.
Mature type | collagen appeared only by the end of the observations, that
indicates inferiority of the newly formed connective tissue.

In PDT treatment, type Il collagen was already actively synthesized
after 14 days, thus exceeding 3-4-times the control values. Later it de-
creased, being replaced adequately with type | collagen, that resulted at
the end of the experiment (60" day) by complete filling of the wound cavity
with mature interstitial collagen.

Conclusions. Thus, the findings obtained give evidence that PDT
both provides complete antimicrobial effect in infected radiation ulcers,
and stimulates the synthesis of collagen, especially type | collagen, thus
contributing to the formation of mature complete collagen fibers. This is
one of the main mechanisms to accelerate the healing of the infected
radiation ulcers of the skin.

MOLECULAR AND CELLULAR ASPECTS OF THE
BIOLOGICAL EFFECT OF LOW-INTENSITY LASER RADIATION

Brill G.E.

Razumovsky State Medical University, Saratov, Russia,
e-mail: gbrill@yandex.ru

Low-intensity laser radiation (LILR) is currently used in various areas
of medicine. The broader use of LILR is precluded by lack of understanding
of the mechanisms of its biological effect by physicians. Clearly, events
developing at the level of the primary response of biosubstrate, i. e. primary
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photoreaction, play a key role in determining the nature of the overall re-
sponse of the biological system to laser radiation exposure.

According to the classical ideas of photobiology, the implementation
of the biological effect of any kind of radiation is possible only if the energy
quantum is absorbed by certain molecules of the biosubstrate (photoac-
ceptors), which leads to excitation of this molecule or transfer of excessive
energy to neighboring structures. It should be taken into account that the
living organism is a multi acceptor system, i. e. there are multiple accep-
tors for absorption of radiation of a certain wavelength. Molecular energy
acceptors of red light quanta are the best studied ones so far. These are
various enzymes and other complex proteins, prosthetic groups which con-
tain porphyrins (cytochrome-C-oxidase, heme, catalase and peroxidase,
guanylate cyclase, NO-synthase and NADPH-oxidase) or metals with vari-
able valence (SOD, ceruloplasmin), present in cells and biological fluids.

However, participation of these molecules cannot explain all the ef-
fects of red light, since its effect is also observed in model systems that
do not contain classical photoacceptors. In particular, we have shown that
under the influence of red light there is a change in the conformational
organization of bacterial lipopolysaccharide (LPS), and the nature of con-
formational rearrangements depends on the type of polarization of laser
radiation (linear or circular left/right). Irradiation of LPS results in changes
in its toxic properties, in particular, by weakening of its pathogenic effect
on the microcirculation system. Red light affects processes of self-assem-
bly of histones H1, H4, H2A, H2B and 3.2 — alkaline proteins involved in
the formation of nucleosomes and is responsible for regulation of gene
activity. Since in these model systems, both LPS and histones are in the
aqueous medium, it is assumed that molecular oxygen, passing into a
singlet state, is the primary energy acceptors of red light quanta in these
conditions. Although the lifetime of singlet oxygen is limited (10 s), it can
cover a distance of about 200 A and can affect the molecular environment.

Recently, it has been demonstrated that LILR can affect the struc-
ture of water matrix. In our studies, it was shown using a highly sensitive
(~10"® W) method of resonance-transmission high frequency/microwave
spectroscopy that pathological conditions (e. g., inflammation, necrosis,
ischemia, tumor) can change the structure of the aqueous matrix. Expo-
sure to red laser radiation under these conditions leads to normalization
of the cluster structure of water, which correlates with the positive results
of laser therapy.
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Reports by Belarusian authors suggest the existence of non-resonant
(without absorbing the energy quantum) mechanisms of the biological ac-
tion of LILR. They may include dipole-dipole forces arising under the action
of linearly polarized coherent and incoherent light and leading to a change
in the motion and deformation of particles, and the forces of the gradient
of speckle field arising only under the influence of coherent sources and
leading to a local increase in the temperature of the particles.

Until now, it has been broadly accepted that the influence of LILR
on biological objects has a threshold character. The minimum strength
of the stimulus (dose), causing a response is considered the threshold. It
makes sense to analyze only responses of a biosystem to above-threshold
stimuli (doses). It looks meaningless to reduce stimulus intensity below
the threshold. However, it should be taken into account that the effect of
laser radiation on the living system is nonlinear. Recently, a clear biolog-
ical effect of ultra-low doses of laser radiation has been reported. A term
«ultra low laser therapy» has emerged, which uses LILR with the power
of microwatts. If primary photochemical or photophysical processes are
identical, response of the biological system includes cascade mechanisms
of amplification of the primary signal.

Apparently, all mentioned mechanisms of the LILR’s influence on living
systems may be operational. However, our knowledge about mechanisms
of action of different types of laser radiation on living objects is too limited
to give preference to any specific mechanisms.

EFFECT OF PHOTOBIOMODULATION THERAPY
ON DIFFERENTIAL WHITE BLOOD CELLS COUNT
AND LEUKOCYTE ANTIOXIDANT ENZYMES ACTIVITY
IN STREPTOZOTOCIN-INDUCED DIABETIC RATS

'Karmash O.1., 'Liuta M.Y., 2Korobov A.M., 'Sybirna N.O.

'lvan Franko National University of Lviv, Lviv, Ukraine;
2V.N.Karazin Kharkiv National University, Kharkiv, Ukraine,
e-mail: sashakarmash@gmail.com

Diabetes mellitus is the one of the most common and serious chronic
diseases affecting human health in twenty-first century. Diabetes is
characterized by uncontrolled hyperglycemia and pancreatic 3-cell loss
and dysfunction, leading to an insulin-insufficient state. Chronic high blood
glucose affects the different biochemical reaction in organism leading to
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severe complications. According to World Health Organization, almost
422 million adults have diabetes and nearly 3.7 million deaths every year
caused by diabetes and it's complications.

The pathogenesis of diabetes is complex, but chronic hyperglycemia
plays a main role in the development of complications by producing
excessive amount of reactive oxygen species via different pathways, such
as the polyol pathway, formation of advanced glycation end products, and
protein kinase C activation. Although reactive oxygen species production
is one of the many causes of diabetic complications, so enhancing of
antioxidant defense may be a promising target to ameliorate diabetic
outcomes.

There is an increased interest in using photobiomodulation or low
level light therapy, which using light-emitting diodes and lasers radiation
with low energy in mostly the red to near infrared wavelength spectral
region. Different studies revealed that red light treatment affects the redox
balance in cells, reduces oxidative stress and free radical damage, and
even promotes various cellular processes including protein synthesis and
mitochondrial metabolism.

The aim of our study is to investigate the effect of photobiomodulation
therapy on leukocyte’s antioxidant enzymes activity and differential white
blood cells count in rats with experimental diabetes.

Material and methods. Experimental diabetes in rats were induced
by single intraperitoneal injection of streptozotocin (6 mg per 100 g body
weight). The animals with blood glucose concentration above 14 mM/I
were considered diabetic. Control and diabetic animals were irradiated
by red light with wavelength 630 nm and power 150mW during 5 min per
day in course of 10 days with light-emitting diodes matrix (analogue of
phototherapeutic apparatus «Barvay).

In 10" day the blood were collected by decapitation of anesthetized
animals. Leukocytes were isolated from blood by centrifugation in gradient
of Ficoll-Triombrast density (r = 1.076-1.078), flash frozen and stored at
-20°C before experiment. The catalase and superoxide dismutase activity
were measured in leukocyte lysates spectrophotometrically. The whole
blood smears stained by Romanowsky-Giemsa were used for differential
white blood cells count.

Results and discussion. Revealed, that during diabetes the number
of segmented neutrophils is lower but the number of lymphocytes is higher
than in control group. In course of irradiation we observed that in diabetic
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rats there is increasing of segmented neutrophil (on 6.22%) and decreasing
of lymphocyte (on 5.85%) number comparing with non-irradiated animals.
There were no significant differences in banded neutrophils, eosinophils,
basophils and monocytes number between investigated groups. We sug-
gest that this data reveals the normalization effect of red light irradiation
on leukocyte formula during experimental diabetes.

According to this findings, our data shows, that during diabetes the
catalase activity is decreased (on 40.59%) comparing to control, but in
course of irradiation it's activity increased (on 44.61%) comparing with
non-irradiated diabetic rats and reaching the control levels. Similarly, the
superoxide dismutase activity is also decreased (on 31.19%) in diabetes
but increased (on 38.74%) during irradiation, compared with non-irradiated
diabetic animals and reaching those levels in control group. There were
no significant differences in catalase and superoxide dismutase activity
during irradiation of healthy non-diabetic animals.

We suggest that our data shows the potential of red light irradiation
to attenuate oxidative stress, caused by hyperglycemia.

Conclusion. Red light irradiation shows ability to modulate enzymatic
antioxidant system of leukocytes, suggesting that it may be used as an
auxiliary therapy for diabetic complications. Although, additional studies
are needed to elucidate the mechanisms by which photobiomodulation
attenuates negative effects of oxidative stress in diabetes mellitus.

ROLE OF TRANSCUTANEOUS BLOOD
PHOTOMODIFICATION IN THERAPEUTIC EFFECTS AND
ONCOLOGICAL SAFETY OF POLYCHROMATIC VISIBLE
AND INFRARED LIGHT SIMILAR TO SOLAR RADIATION

(480-3400 NM) WITHOUT ITS ULTRAVIOLET COMPONENT

Samoilova K.A.

Institute of Cytology, Russian Academy of Sciences, Saint-Petersburg, Russia,
e-mail: samoilova3@yandex.ru

One of the main peculiarities of phototherapy with visible (VIS)
and infrared (IR) light of laser and non-laser sources is its efficacy at
the treatment of diseases of quite different etiopathogenesis. Variety
of therapeutic effects is a result of wide spectrum of positive functional
changes that develop in the organism not only in the irradiated zone
(locally), but also in remote tissues and organs, i. e. at the systemic level
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(improvement of microcirculation, promotion of anti-inflammatory events,
enhancement of the proliferative potential of the organism, normalization
of metabolism, pain relief, and some others).

For many years it remained unclear how the administration of laser
light upon a small area of the body surface could lead to development of
great variety of systemic effects. Also was unknown whether polychromatic
visible light — pVIS, combined with pIR (pVIS+pIR) dominant optical radi-
ation of Sun, has the same therapeutic activity.

In our laboratory we had made an attempt to find a solution of these
problems, using Swiss phototherapeutic device Bioptron-2, generating
pVIS+pIR light similar by spectral range (480-3400 nm) and power density
(40 mW/cm?) to solar radiation in summer day in Central Europe but having
one peculiarity of laser light — high degree of linear polarization (95%).

According to our conception on penetrating skin, VIS and IR light
reaches sub-epidermal dense network of blood microvessels and directly
affects the small volume of blood circulating in superficial microvessels at
a relatively low rate. Simulating situation in circulation (after percutaneous
light administration) by mixing in vitro 1 volume of the directly photoir-
radiated blood with 10-50 times bigger volume of the intact autologous
blood, we had proved, that the photomodified blood is able to “transfer”
the light-induced changes to much bigger volume of the intact autologous
blood. As a consequence, changes of all cells and many plasma compo-
nents are developing in the whole pool of circulating blood, which leads to
development of many systemic effects. Among them are:

1. Enhancement of microcirculation due to activation of the light ab-
sorbing enzyme — biopteroflavohemoprotein - NO synthase in platelets,
granulocytes, endothelial cells, and increase of synthesis of nitric oxide
(NO) - the most important endogenous vasodilator and mediator of inter-
cellular interactions.

2. Improvement of rheological properties and transport, as well as
O,-transport functions of erythrocytes and blood as a whole.

3. Activation of anticoagulant and fibrinolytic systems.

4. Disaggregation of platelets and decrease of their adhesive properties.

5. Prevention of the irreversal thrombosis in the rat main arteria under
conditions of its modeling in the experiment.

6. Correction of some metabolic parameters: decrease of the elevated
levels of glucose and pro-atherogenous lypoproteins of low density and
increase of the content of lypoproteins of high density.

“Application of Lasers in Medicine and Biology” 179



Photobiology and Experimental Photomedicine

7. Activation of all types of leucocytes (monocytes, lymphocytes, nat-
ural killers and granulocytes), stimulation of humoral immunity.

8. Down-regulation of pro-inflammatory cytokines (TNF-a, IL6, IL8)
and up-regulation of anti-inflammatory cytokines (IL10, TGF-1).

VIS+IR light is powerful inductor of interferon-y and anti-inflammatory
cytokines — IL10 and TGF-B1 in individuals with their low blood level.

9. Polychromatic light also promotes the increase in blood of growth
factors content (TGF-31, platelet-derived and epidermal growth factors).
Due to this, cultivation of human fibroblasts, keratinocytes, endothelial
cells in presence of blood serum of volunteers after course of their light
treatment significantly enhances the above cells proliferation, but in parallel
inhibited proliferation of several lines of human tumor cells.

10. Cultivation with blood serum of photo-irradiated volunteers of cells
(lymphocytes), damaged by X-ray or ultraviolet irradiation, promotes elim-
ination of their DNA-damages and restoration of cell proliferation. Some
data allows to suggest that excellulation of growth factors (platelet-derived
and epidermal) from photomodified platelets are participate in these effects.

11. VIS+IR light has a distinct anti-tumor effect, which is manifested
in deceleration of tumor growth rate and enhancement of animal survival
after course of pVIS+pIR light irradiations of tumor-bearing mice. The
mechanism of this effect can be associated with the appearance in trans-
cutaneosly photo-modified blood of soluble factors, that down regulate
viability and proliferation of several tumor cell lines in vitro (3 lines of human
breast cancer cells, cells of human epidermis carcinoma, multiple myelo-
ma cells). However, the maximal deceleration of tumor growth (murine
hepatoma) was revealed after transplantation to mice of the preliminary
photo-irradiated (at non-toxic doses of light) of syngenic murine hepatoma
cells. In this case the enhancement of anti-tumor effect of light seems to
be mediated by increasing sensitivity of the light irradiated hepatoma cells
to lysis by effector cells of the innate immunity - natural killer cells, which
correlated with structural changes of tumor cell surface and decrease of
the glycocalix expression.

We also assume, that the additional contribution into enhancement of
recognizability by immune system of the light-irradiated tumor cells belong
to platelets, since their adhesive and aggregation properties are down
regulated by VIS-IR light, and their capacity to aggregate on the tumor cell
surface significantly decreases. Taken together the above data suggest in
favor of oncological safety of VIS+IR light, which had promoted our next
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study — the use of VIS+IR light in postsurgical immunorehabilitation of
breast cancer patients.

According to results of this trials, VIS+IR light, administrated daily for
one week prevented both the development of deep immunodepression in-
duced by mastectomy and the relapse of the disease for 5 years of follow up.

®OTOAMHAMUYECKASA TEPANUA MEJTAHOMbI B16
MbILWENA C METUNIEHOBbIM CUHUM

Wnwko E.O., WToHb U.A., MNpokoneHko U.B.

UHCcmumym akcnepumeHmarnbHoU namosio2uu, OHKo02uu U paduobuosoauu
umeHu P.E.Kaseuykoeo HAH YkpauHsbl, e. Kues, YkpauHa,
e-mail: shyshko.e@gmail.com

MenaHoMa — arpeccrBHas 31l0Ka4eCTBEHHAs ONyXorlb, yCTONYMBaAs K
XMMWO- 1 paguoTepanun. MexaHn3m noBpeXxaeHNs onyxXorneBbIX KNeTok o-
TOAVHAMWYECKMM BO3OENCTBMEM OTIIMYAETCS OT MEXAaHU3MOB MOBPEXae-
HMS MOHM3VPYIOLLIEN paamaLmm 1 NPOTUBOOMYXONEBbIX XMMUOMPenapaToB.
[MoaTomy cyLecTBYeT BEPOSTHOCTb TOro, YTO C MOMOLLbLIO POTOANHAMM-
yeckown Tepanum (PLOT) yoactcs npeoonetb yCTONYMBOCTb MENAHOMHbIX
KNeTOK K NIeYeHNI0 TPaganLMOHHBIMU MPOTUBOOMYXONEBbLIMI CpeacTBaMM.

HacTosee nccneqoBaHue BbIMOHEHO B YCMOBUSIX in Vitro Ha kneT-
Kax menaHoMmbl Mmbiwen (MuHua B16F10), a Takke in vivo Ha Mblwax ¢
npuBuTON MenaHomoln B16. B kayecTBe dpoToceHcmbunmaaTopa ansa ¢OT
Mbl MCMOSb30BanuM Kpacutesrb eHOTMasMHOBOW FpynMbl METUIEHOBbLIN
CVHWI, TaK Kak, COrMacHO AaHHbIM nuTepaTypbl, OH 0b6nagaeT BbICOKON
aDUHHOCTBIO K MEMAHWHY U UHTEHCUBHO HakanmvMBaeTCH B KreTkax
NUrMEHTUPOBaHHOW MenaHoMbI.

[ns obny4eHus KNeTok in vitro ncnons3oBanu NonynpoBOAHMUKOBbIN
nasep dupmbl «doToHmka lMNntocy (Yepkacckl, YkpavnHa) ¢ nMHOW BOI-
Hbl M3ny4yeHns 660 HM NpK MakcUMarbHOW BbIXO4HOW MOLHOCTU 1,1 BT.
MnoTHOCTb 3Heprum obnyyeHus coctaensana 12 [x/cm? npy nNoTHOCTU
moLHocTn 10 MBT/cm2.

B onbiTax in vivo METUNEHOBbLIN CUHUIA U MOAUUKATOPbLI ero goTo-
OVHaMMYeCKON akKTUBHOCTW BBOAUMWN MblllaMm C NPUBUTON MeraHOMOWN
B16 BHyTpmonyxoneBo. KMBOTHbIM OnpeferieHHbIX rpynn nocne o6-
nyvyeHns onyxonen nogkoxHo BBoauIim xmtosaH (400 MKr/mMblwb). Ans
®OT ncnonb3oBanu NONynpoBOAHMKOBLIV nasep npoussogctea HIMO
«®PoToHuKa lNntocy, Yepkacchl, YkpanHa ¢ BbIXOAHOW MOLLHOCTbI0 4o 2 BT
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(AnvHa BONHbI n3nyyeHns 660 HM). B aTnx akcnepumeHTax ucnboitaH psg
003 MOITOLLIEHHON 3Heprnn nasepHoro obny4vexus (90, 180, 250, 300 n
360 x/cm?) npu pasHol NIOTHOCTU MOLLHOCTW.

OnbIThl in vitro Nnokasanu, YTo KNETKM MenaHoMbI NPOSIBASIOT onpe-
OENEeHHY YyBCTBUTENBHOCTb K (POTOAMHAMUYECKOMY BO3LAENCTBUIO
¢ OTOCEHCUOMNN3ATOPOM METUNEHOBbLIM CUHUM, OOHAKO 3Ta YyB-
CTBUTENBHOCTb B HECKOMbKO pas HUXE, YeM Yy HEMUIMEeHTUPOBAHHbIX
3110Ka4YeCTBEHHbIX KNeTokK (T-knetovyHas NuHWS TpaHcOpMUPOBaHHbIX
numdoumToB Yenoseka Jurkat). [1nst noBbllweHUss POTOANHAMMUYECKOMN
aKTMBHOCTU METUIIEHOBOIO CMHEr0 Hamu UCMOMb30BaHbl chepuydeckmne
HaHo4YacTUUbl 30f10Ta AnaMeTpoM 15 HM 1 NpMpOoaHLIN Nonucaxapug Xu-
TO3aH. HaHo4acTuubl 30M0Ta MOryT NoBbICUTb adhdpekTuBHOCTE AT 3a
CYeT OOCTaBKM K OMyXOneBbIM KNeTkaM DOonbLUero Konmyectsa MOSeKyn
doToceHcnbunuaartopa, a Ansg XmTo3aHa M3BECTHa ero CrnocoBHOCTb XO-
POLLO MPOBOAUTL NIEKAPCTBEHHbIE NpenapaThl B TKAHWU-MULLEHW, a TakkKe
€ro MIMMyHOablOBaHTHbIE CBOWCTBA.

Okaszanock, YTO MHKybaums KNeTok C KOMMO3UTHbIM (POTOCEHCMOU-
nM3aToOpoOM «METUIEHOBLIN CUHWIA - HAHOYaCTULbl 30M0Ta» B ABa pasa
noBbliLLana rubenk KNeTok nocre obrnyyeHns no cpaBHEHMIO CO CBOOBOAHBIM
METUIEHOBbLIM CUHUM B TOW XK€ KOHLEHTpaunn. XMTo3aH B KOHLIEHTpauun
50 MKr/mn noBbILLAN HAKOMEHNEe METUITEHOBOIO CUHETO B KINEeTKax mena-
HOMbI, YTO MO3BOSUIIO MNONYYUTb rMGenb 96% OBNyYEHHbIX KIETOK.

B onbiTax in vivo ¢ KOMMNO3UTHBLIM (DOTOCEHCUMOUM3ATOPOM «METU-
NEHOBBLIN CUHUI - HAHOYACTULbI 30/10Ta» TONBKO Y €AMHUYHbBIX XXMBOTHbIX
Habnoganacek NonHasi ANMMUHALMSA OMyXOoriv, CONPOBOXAABLUASACH UX
BbKMBaHMEM. B akcnepumMeHTax ¢ XMTo3aHOM MOJSTy4YEHO BblKMBAHUE
3HaYMTErNbHOM YacTu MOAOMNbITHLIX MbIlen. AHaNM3 Nomny4YeHHbIX pe-
3ynbTaToOB CBMAETENBCTBYET O TOM, YTO CPEAMN UCTbITAHHBIX MAapaMeTpoB
06ny4eHnst oNnTMMarbHbIMU COYETAHUSIMU SBIISOTCA MIOTHOCTb SHEPTK
250 Ox/cm? npy nnoTHocTK MowHocTK 210 MBT/cM?, a Takke NNOTHOCTb
aHeprun 300 Ox/cm2 npu NNOTHOCTU MoLHOCTK 250 mMBT/cm?. B aTunx
cny4yasx 4oCTMraeTcs norHas anuMuHaums onyxonen n sebknsaHune 50%
00nyYeHHbIX MbILLEN.

Takum obpasom, B onbiTax no ®AT menaHombl B16 Mbillel ¢ Cnosb-
30BaHNEM METWUIIEHOBOIO CUHENO BMECTE C MMMYHOaL4bOBAHTOM X1TO3a-
HOM HaM yaanoch NOyYUTb ANUMUHALMIO OMYyXOren U BbKUBaHWE NOMo-
BUHbI NIeYeHHbIX XUBOTHbIX. OgHako TpebyeTcs aanbHenwas paborta no
YCTaHOBMEHMIO ONTUMAarbHbIX KOHLEHTPaALMA NPUMEHSIEMbIX NpenapaToB
1 ganbHenwen otpaboTke NnapaMeTpoB nasepHoOro obrnyvyeHns onyxonen.
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INFLUENCE OF PILER-LIGHT ON GROWING INTENSITY OF
SOME OPPORTUNISTIC MICROORGANISMS
Pantyo V.V,, Koval G.M., Pantyo V.I., Danko E.M.

Uzhgorod National University, Uzhgorod, Ukraine,
e-mail: pantyo@meta.ua

According to the World Health Organization, resistance of microor-
ganisms to antibiotics is an unresolved problem of medicine. Antibiotic
resistance is rising to dangerously high levels in all parts of the world. New
resistance mechanisms are emerging and spreading globally, threatening
our ability to treat common infectious diseases. Antibiotic resistance also
leads to higher medical costs, prolonged hospital stays, and increased
mortality. That is why searching and developing of new ways and methods
to fighting infections is an urgent task for scientists. One of such methods
is applying of physical means — particularly, of optical radiation.

Materials and methods. We investigated direct influence of PILER
(Polarized Incoherent Low Energy Radiation) light with different wave-
lengths (polychromatic and monochromatic, 480-3400 nm) and time ex-
posures (5-25 min) on growing intensity of opportunistic microorganisms.
Source of radiation was Bioptron MedAll device (Light Therapy System by
Zepter Group). The collection of test-strains Staphylococcus aureus ATCC
25923 and Pseudomonas aeruginosa ATCC 27853 and clinical isolates of
the same species served as objects of irradiation.

For research, 16-24-hour agar culture of microorganisms was
standardized in meat-peptone bouillon to a concentration of 1.5x108 col-
ony-forming unit/ml (0.5 by McFarland) and diluted 1.6x105 fold. The
irradiation was carried out in sterile Petri dishes with diameter of 50 mm
(corresponding to the diameter of the light beam) from a distance of 5 cm.
As control similar no irradiated cultures were used. Results were measured
by counting of number of bacterial colonies on the Petri dishes after 24 hour
cultivation in thermostat with 37°C.

Results. The obtained results proved that PILER-light has significant
influence on the intensity of the growth of researched objects. The degree
of influence depended on the wavelength and on duration of irradiation.
The most evident bactericidal effect was obtained after the influence of
violet PILER-light with 20 min exposure. Thus, 20-min PILER-light impact
on the Staphylococcus aureus 25923 strain resulted in a decrease of the
number of bacterial colonies by 37-65% compared to control dependent
on the wavelength of PILER-light. A similar exposure to Pseudomonas
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aeruginosa ATCC 27853 led to a decrease in the number of microorgan-
ism’s colonies by 58-81% compared to control. AImost the same results
had been obtained with clinical isolates.

Conclusions. PILER-light has a modulating effect on the growth
intensity of the examined opportunistic microorganisms on solid nutrient
media. The degree of this effect depends on the radiation parameters, in
particular on the dose density and the wavelength of light, and at 20 min
exposures is manifested in marked bactericidal and bacteriostatic effects
on all investigated strains of microorganisms. At 20-min irradiation of the
examined microflora by PILER-light with the violet spectrum, the number
of Staphylococcus aureus ATCC 25923 and Pseudomonas aeruginosa
ATCC 27853 colonies was reduced, respectively, by 65 and 81% as com-
pared with control.

INFLUENCE IN VITRO OF THE LOW-INTENSITY
ELECTROMAGNETIC RADIATION OF THE VISIBLE
RANGE OF SPECTRUM ON THE NORMAL AND
TRANSFORMED CELLS METABOLISM

2Zholobak N.M., "?Shydlovska O.A., 3Sherevera Chr.P., “*Korobov A.M.

Zabolotny Institute of Microbiology and Virology NAS of Ukraine, Kyiv, Ukraine;
2Kyiv National University of Technologies and Design, Kyiv, Ukraine;
3Taras Shevchenko National University of Kyiv, Kyiv, Ukraine;
“V.N.Karazin Kharkiv National University, Kharkiv, Ukraine,
e-mail: n.zholobak2018@gmail.com

For low-intensity electromagnetic radiation, there was shown the
influence on proliferation of tumor cells, effectiveness in the treatment of
cancer, wounds and various injuries healing. All these data are fragmented
and unstructured. Therefore, our task was to determine the dependence
of proliferative activity of normal and transformed cells on a wavelength,
intensity and duration of irradiation.

Material and methods. In the study we used normal ST (swine
testicles) and PNT-2 (normal human prostate epithelium) cell lines,
transformed cells L-929 (murine fibroblasts) and two lines of human
prostate cancer epithelial cells lines: PC3 and LNCaP. Cells were cultured
in 96-well strip plates in Dulbecco’s Modified Eagle’s Medium (Sigma,
USA) and 10% fetal bovine serum (Sigma, USA). All cells were grown
in humidified atmosphere with 5% CO, at 37°C. Before irradiation, the
medium was eliminated and 50 pL of Dulbecco’s Modified Eagle’s Medium
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without dye was added (Sigma, USA) in each well. The irradiation time
with light-emitting diodes (LEDs) was different: 10, 20, 30 seconds, 1, 2, 3,
and 5 minutes. LEDs with a radiation power of 8 mW in different spectral
ranges (405 nm, 470 nm, 530 nm, 590 nm, 630 nm, 840 nm) were used
as light sources. The diameter of the spot corresponded to the diameter
of the strip. Control cells were not irradiated.

After irradiation the 50 pL of 5 mg/mL MTT solution were added to each
well. The plates were incubated at 37°C for 2 h. The MTT solution was elim-
inated and lysing solution (dimethyl sulfoxide with SDS and acetic acid) was
added. The optical density was quantified by means of a spectrophotometer
using a Multiskan Ascent reader (Thermo Labsystems, Finland) at wave-
length of 492 nm. The results were calculated statistically using the median
and interquartile range Me (LQ-UQ), where Me = median (50% percentiles),
LQ = 25% percentiles and UQ = 75% percentiles. For each experimental
point, 16 values were obtained. The experiment was repeated twice.

Results and discussion. It should be noted that there were no sig-
nificant, critical changes in the metabolic activity of cells after the selected
times of irradiation. But a definite regularity of the response of cells to
irradiation has been revealed.

In normal cell cultures, 5 min irradiation of the red-orange range of
spectrum causes an increase in the metabolic activity of the cells. With the
shift of the irradiation spectrum into the green-blue range, the processes
of metabolic activation of cells are lower than the control cells, or do not
differ from them. In contrast to normal cell cultures, in transformed murine
fibroblasts L-929, red LEDs radiation inhibit the metabolic activity of cells,
whereas in the orange-green-blue-violet range their metabolic processes
are activated. For human prostate cancer epithelial cells, PC-3, reliable
inhibition of metabolic processes is shown already after 1 minute of irradia-
tion with green LEDs. For another line of human prostate cancer, epithelial
cells of LNCaP, similar results were obtained provided the duration of their
irradiation with green LEDs was increased up to 2-3 min.

Thus, when irradiated with green LEDs, the inhibition of the metabolic
activity of epithelial cancer cells is observed, while irradiation with red LEDs
inhibits the metabolic activity of transformed fibroblasts. Irradiation with LEDs
of normal untransformed epithelial cells activates their metabolic activity.

Regardless of morphology and cell transformation, a short-term
(10-60 sec) irradiation with green LEDs causes a wave-like change in the
cellular metabolism. In the first 10 sec of irradiation, a decrease in the me-
tabolism of cells is observed with its normalizing of for 30 sec of irradiation.
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Continuation of exposure until 60 sec causes a decrease in activity or does
not change the metabolism of cells.

Conclusions. The results obtained by us require detailed analysis
from the viewpoint of the specifics of the influence of light of different wave-
length and intensity on metabolic processes in normal and transformed
cells. However even now one can foresee that light irradiation of normal or
transformed cell cultures depending on the chosen spectral range, duration,
intensity can provide such a component of influence that will promote the
development of diametrically opposite effects of stimulation or inhibition
of cellular metabolism.

CYTOGENETIC ANALYSIS OF MULTIPOTENT BONE
MARROW STROMAL CELLS AFTER EXPOSURE TO RED
AND INFRARED ELECTROMAGNETIC RADIATION

2Timchenko Yu., 'Timchenko D., 'Serbin M., 'Korobov A.

'V.N.Karazin Kharkiv National University, Kharkiv, Ukraine;
2SI “Sytenko Instityte of Spine and Joint Pathology of NAMS of Ukraine”,
Kharkiv, Ukraine,
e-mail: amkorobov@i.ua

Introduction. One of the urgent issues of regenerative medicine is
the possibility of using multipotent mesenchymal stromal cells of the bone
marrow for the restoration of injuries and diseases of various tissues and
organs. Already proved the possibility of differentiation of multipotent
mesenchymal stromal cells in vitro practically in all types of tissues. But
there is a very big problem, which is that in a short time it is necessary to get
a large number of cells. For this purpose, various growth factors used, but
this does not solve the problem completely. In addition, the use of chemical
stimulators for growth acceleration is an additional chemical load, which
can be a risk factor that breaks down genetic stability of cell lines [1, 2].
The use of such cells in therapy is unacceptable. Therefore, the search
for safe and effective factors of stimulation of growth and proliferation of
multipotent mesenchymal stromal cells is an important task for modern
regenerative medicine.

It is known today that impact on the in vitro cell culture with red
and infrared low-intensity electromagnetic radiation can accelerate cell
proliferation. At the same time, such irradiation is completely safe and
has no destructive properties for cell structures and their components [3].
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The purpose of this work was to study the cytogenetic parameters of
the multipotent mesenchymal stromal cells after exposure of low-intensity
irradiation in the optical spectrum range.

Materials and methods. The study involves cell culture of multipotent
mesenchymal stem cells of the human’s bone marrow, cultivated according
to the method proposed by A.Friedenstein et al. [4]. The resulting cells
were cultured in vented plastic vials (PAA, Austria), in the CO, incubator at
temperature of 37°C and 100% humidity. As a growth environment, we used
medium DMEM/F12 (Biowest, France) from 2% autologous blood serum of
the donor. After 24 hours of cultivation, the medium with non-attached cells
was poured out. The attached cells were cultivated in a fresh medium for
7 days to obtain a primary culture of the multipotent mesenchymal stromal
cells. The transection of the cells was performed using the enzyme method
by incubating cells in trypsin (Sigma, USA) and the Versen solutions.

Immediately after sowing, the experimental group of samples was
irradiated with red and infrared electromagnetic radiation by means a device
of Korobov A. - Korobov V. «Barva-Aquay for water photomodification. The
wavelength of red radiation was 630 nm, of the infrared one - 860 nm.
Power density was 5 m\W/cm?, irradiation time - 15 minutes; energy dose
density - 4.5 J/cm?,

The irradiation was repeated at each replacement of the growth
medium. At irradiation, the cells were poured into a phosphate buffered
saline. For chromosomal analysis, multipotent mesenchymal stromal
cells took 10 days of cultivation of the first passage. To obtain metaphase
plates, a solution of colchicin (Sigma, USA) was added directly to the
culture vial at a final concentration of 0.5 yg/mL and incubated at 37°C
for 2 hours. To obtain a suspension of cells, the multipotent mesenchymal
stromal cells culture was treated with solutions of trypsin and Versen.
To the suspension were added 0.55% KCI (Sigma, USA) for hypotonic
treatment, and incubated at 37°C for 10 min and later fixation by using
3:1 methanol-acetic acid mix.

After receiving the preparations of the chromosomes of multipotent
mesenchymal stromal cells, they were stained with Giemsa dye. Painted
preparations were analyzed using a light microscope. Calculation of the
amount of chromosomes and analysis of their structure were carried out.
Data was analysed using standard descriptive statistics.

Results and discussion. The multipotent mesenchymal stromal cells
cariotype has been studied quite well, but in spite of this there are disagree-
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ments among scientists. So, independent laboratories reported contrasting
results on the accumulation of chromosomal aberrations during in vitro
culture, a debate that still remains open [5]. Some authors showed that
human bone marrow-derived multipotent mesenchymal stromal cells remain
chromosomally stable throughout long-term culture, whereas others claimed
the occurrence of spontaneous numerical and structural chromosome aber-
rations within 10 passages of in vitro culture. To this regard, monosomy of
chromosomes 13 and X (in 0.3-1.3% of cells analyzed) [1, 2], trisomies of
chromosome 5 and, less frequently, of chromosomes 8 and 20 (in 15-20%
of cell analyzed) were reported after conventional karyotyping [5].

In our study, as a result of counting the amount of chromosomes and
analyzing their structure, it was found that the karyotype of the cells exposed
to irradiation completely coincides with the karyotype of intact cultures of
multipotent mesenchymal stromal cells and corresponds to the norm.

Both in the control and in the experimental variants of cells with an
abnormal structure or a changed number of chromosomes, there was no.
Probably, this is due to the fact that all donors were healthy, as well as the
fact that in the studies in vitro used cells of early passages.

Conclusion. Thus, red and infrared low-intensity electromagnetic
radiation is completely safe and can be used in clinical practice. The results
obtained can be taken into account when developing new methods of
cultivating and scaling stem cells and other cell cultures.
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BUKOPUCTAHHA HU3bKOIHTEHCUBHOIO
ENEKTPOMAIHITHOIo BUNMPOMIHIOBAHHA
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B po3BWTKY Cy4acHOro TBapuMHHULTBA siKk BUCOKOEdEKTMBHUI 3acib
nokpaLlleHHs1 BigTBOPEHHS MOrofiB’a CBMHEN HabyBae BNpOBadXEHHS
arpoTeXHOSONiYHMIA METOZ, LUTYYHOro OCiMeHiHHA. OfHieto 3 Moro npobnem
€ 3anobiraHHs BNnuBY hOTOCE30HHOCTI Ha PeNPOAYKTUBHY (DYHKLtO KHYpPIB:
BiJOMO, L0 B BECHSIHO-TiITHI Nepiof BOHa 3HMKeHa. 3’icyBaHHsI CE30HHUX
YMHHUKIB, AKi BIANOBIAAOTb 3a Aenpecito BiATBOPIOBaNbHOIT OYHKLT KHYpIB,
MOXe BiAKPUTU pe3epBM NoKpaLLeHHs e(PeKTUBHOCTI CBMHAPCTBA.

doTonepion SK CNiBBIAHOLWEHHSA TPMBANOCTI AHS | HOYi, — NPUpPOA-
HI YMHHWK, SKUA BMUKAE Ta PEryrioe GioputMun y opraHiami TBapuHu.
[loBeaeHo, WO HEPBOBUI NaHLON CITKIBKM OKa 3 FOfIOBHMM MO3KOM Ta
BaratouncenbHUMM NiAKOPKOBMMU LIEHTPaMKU 1 3ano3amMu BHYTPILLHBOT
cekpeLii 3abe3nedvye LWMPOKUIA Aiana3oH Aii CBiTNa Ha XUTTEBO BaXKMBI
npouecu y opraHiami. B 3anexHocTi Bif iIHTEHCUBHOCTI | TpuBanocTi Aji Ha
OpraHiam, CBiTI0 MOXe NpUCKopoBaT abo NPU3YNUHATA OOMIH PEYOBVH i
OKMCOBabHO-BIAHOBIIOBArbHI NPOLIECK y TKaHWHaxX, CTUMymoBaTn abo
HaBNaku NPUrHivyBaTn YHKLH0 eHOOKPUHHNX 3aro3, 3MiHI0BaTK CTINKICTb
opraHiamy TBapuH A0 Pi3HUX HEraTUBHMX BMMMBIB, 3MiHIOBATU penpoayk-
TUBHY 34i0HICTb.

MeTtoto Hawoi poboTn Gyno BMBYEHHSA BNNMBY boTonepiogy Ha
BiATBOpPIOBarbHY (PYHKLitO KHYpIiB i pOo3pobneHHs MeTOA0MO i YCYHEHHS
OEeNPeCuBHOI fii CE30HHOCTI Ha PENPOAYKTUBHY CUCTEMY.

Matepian Ta metoam. [ina BMBYEHHS BNNUBY Ha KHYPiB CE30HHUX
3MiH MPOTArOM POKY BMBYaNM XapakTepUCTUKN NOBEAIHKM TBAPUH Y MaHEXI,
AKICTb OTPUMAHMX ESKYNATIB, BiJCOTOK OCIMEHiHb, piBeHb GaraTonnigHOCTI.

3a npupoaHy poTOHaBaHTaXXEHHICTb Y BECHAHO-NITHIM nepiog 6yno
BiAMIYEeHO pi3Ke MoriplweHHsa NOKa3HWUKIB BiATBOPHOBAHHS — BiACOTOK
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OCiMeHiHHA cknagaB MeHwe 45%, cnocTepiranocb BUCOKO AOCTOBIpHE
3HWKEHHSA KOHLeHTpaLil cnepmun y eakynati. [loBeaeHo, Wo TpuBanictb
CBiTNOBOro AHs (doTtonepion) Hagae HanbinbLoro BNAUBY Ha BiATBO-
ptoBasibHy (OYHKLIiO KHYpiB; HOpManisaLisi CE30HHOro KONMBAHHSA SIKOCTI
CrnepmMonpoayKLii BigHOBIHOBANUC TiNbKM Micns 6-8 TWXXHIB NiCrs yCyHEHHS
[ii UbOro HeraTMBHOrO YMHHMKA.

TpuBanicTb CBITNOBOrO AHA 3MIHIOETBCA BMPOAOBXK POKY 3 aCTPOHO-
MiYHOI TOYHICTIO HE3aneXHo Bif Noroau, i € OCHOBHUM YMHHUKOM, SKUN
perynoe Ce30HHI KONUBaHHS pPiBHSA cniepmonpoaykuii. [ns HiBenoBaHHA
HeraTMBHOIO BNIIMBY CE30HHOMO YMHHMKA Ha PENpPOAYKTUBHY SKICTb KHYPIB
Hamu po3pobneHa crneujianbHa CBiTNoBa nporpama (onTumMarbHa nporpama
TPUBAnoCTi CBITNIOBOro HaBaHTaXeHHs Aobwu). BoHa perynioe OOBXMHY
CBITOBOrO AHs1 3 22 6epe3Hs No 14 KOBTHS, 3HKEHHAM NePIOAY CBITIIOBOro
OHs Ha 10-15 xBUMWH y TxkaeHb. 3aTOCyBaHHS L€ CBITNOBOI Nporpamu
ONS KHYpiB 403BOMISIE OTPMMATK BUXIA SKICHOT cnepMonpogyKLuii BNpoaoBX
BCbOrO POKY, L0 BaXXNVBO ANS PUTMIYHOCTI BUPOOHULTBA.

[nga yoockoHaneHHst 6ioTexXHOMNoriYHnX NpunomMiB Nnposogmniacs pobo-
Ta Mo OUiHLi AKOCTi cnepMonpoayKLii KHypiB nig Ai€to HU3bKOIHTEHCUBHOIO
nasepHoro BunpomiHtoBaHHs (HIN1B) Ha po3baeneHun eskynaTt. Byna npo-
Be[leHa H13Ka OoCriAiB MO BUBYEHHIO [ii BUNPOMIHIOBaHHS Ha po36aBrneHy
crnepmy 3 METOI akTMBI3aLii NpoLecy OCiMEHIHHSA MaToK.

Pe3ynbraty Ta o6roBopeHHs. [locnign nokasanu, wo snnue HIJIB
Aa€ NO3NTUBHWI pesynbTar. JlazepHa CTMMynsLis pyXnMBOCTI | aKTUBHOCTI
crnepmMu 0O3BONSE 4OAATKOBO iHOYKYBATW 3anigHOYY 34aTHICTb OCTaH-
HbOI. 3annigHIBaHICTb Y TBApUH AOCAIAHOI rpynv Byna BuLLE B NOPIBHAHHI
3 koHTporem Ha 20%, Lo NoB’si3aHO 3 GirbLL SKICHUMKW OKMCIOBANbHO-BIA-
HOBIOBaNbHMMK Npouecamu, ki BigbyBatoTbCs y cnepmi. PyxnueicTb
crnepmMaTo30idiB B eakynsaTi nigsvwyBanacs Big 2 go 3 6anie. Npu ocime-
HiHHI CBMHOMATOK CnepMoto, 06pobreHo nasepHUM BUNPOMIHIOBAHHAM,
nokasHuk bararonnigHocTi BUpic Ao piHA 11,2 ronosu Ha onopoc.

MigBUWEHHA 3annigHeHOoCTi | GaraTonnigHOCTI y CBUHOMATOK MU
MOB’sI3YEMO 3 MOKPALLEHHAM SIKOCTi 3annigHIoBanbHOI 30aTHOCTI cnepmm
i 3 KpaLLOK BMXMBAHICTIO 11 Yy CTaTeBMX LUMSXaxX MaTku, 3aBOsKu YOMY
3annigHoTbes OinbLUe YNCMO ANLEKITITUH.

BucHoBKW. BcTaHOBNEHO, WO CBUHI Manu Kpalli NOKa3HUKKN Bia-
TBOPIOBarbHOI 34aTHOCTI MiCNs 3aCTOCYBaHHS Na3epHOro ONPOMIHEHHS
crnepmMopaos, Lo 3abe3nedyBarno BUCOKY 3anmigHiody 34aTHICTb CTaTeBUX
rameT Ta JO3BOMANO NOKPALLMTY SKICTb PenpoayKTUBHUX O3HAK CBUHEN.
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THE USE OF LOW-INTENSIVE ELECTROMAGNETIC
RADIATION OF OPTICAL SPECTRA RANGE AS A MODERN
AGROTECHNOLOGICAL METHOD IN ANIMALS
'Strizhak T.A., 'Belikov A.A., 2Strizhak A.V., ?’Korobov A.M.

! Institute of Animal Husbandry NAAS Ukraine;
2Kharkiv National University named after VN Karazin, Kharkiv, Ukraine

One of the problems of seeing the pigs is stored in the kolivan of
photosensitivity on the reproductive function of the knives. For nivelyuvannya
negative seasonal chinnika on the reproductive yakist knuriv rozoblena
spetsialnoy svitlova program. Knuri mali kraschi pokazniki vidtovyuvalnoy
zdatnosti pislja zastosuvannya lasernogo polumnimnyuvannya spermodoz,
yake zabezpecchuvalo vysoku zaplidneyuchu zdatnist statevich gamete.
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NATURAL CHLORIN CONJUGATES WITH CYCLEN
AND THEIR METAL COMPLEXES AS POTENTIAL
THERANOSTICS FOR ONCOLOGY

Mironov A.F., Smirnov A.S., Fedotova M.K., Grin M.A.

Institute of Fine Chemical Technologies,
MIREA - Russian Technological University,
Moscow, 119571 Russian Federation,
e-mail: mironov@mitht.ru

Natural chlorins are the compounds which are widely used when
creating the photosensitizers with a broad spectrum of activity, including
the antimicrobial phototherapy and the photodynamic therapy (PDT) of
cancer [1]. In oncology, important criteria for such drugs are a reliable tumor
visualization and its successive efficient removal. The first requirement is
usually fulfilled due to the fluorescence of chlorins and the destruction of
tumor takes place owing to the formation of highly reactive oxygen species
when illuminated by laser light of the wavelength typical for the particular
photosensitizers. However, the fluorescence and the formation of the
singlet oxygen, which is the main constituent of reactive oxygen species,
are the two interdependent processes, the increase of fluorescence
resulting in the decrease of 'O, generation and vice versa.

Therefore, while creating the modern efficient theranostic agents
for oncology it is desirable to use some other physical methods of tumor
imaging besides FD/PDT.

We have carried out the synthesis of a group of conjugates
based on chlorophyll a and bacteriochlorophyll a derivatives and on
tetraazamacrocycle — cyclen. The presence of two different chelating
cavities in such structures facilitates the production of homo- and
heteronuclear metal complexes, which may be used as photosensitizers
in antimicrobial therapy and PDT of cancer as well as drugs for carrying
out different types of non-invasive diagnostics, including FD, magnetic
resonance and positron emission tomography. In the course of the
investigationconcerned, the possibility of the direct preparation of similar
conjugates (with the yield up to 80%) by the direct pentanone exocycle
opening in pheophorbide a and bacteriopheophorbide a with one nitrogen
atom in tetraaza-crown ester was showed. The successive alkylation of
the three nitrogen atoms by the acetic acid moieties (as tret-butyl ester
derivatives) enabled the enhancement of the chelating characteristics of
cyclenin order to incorporate the Pd and Gd ions.
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The group of mono- and di-metal-complexes with the Gd and Pd
ions in cyclen and Pd and Cu in chlorin macrocycle was obtained on the
basis of the conjugates synthesized. The spectral properties of the metal
complexes obtained, the generation of singlet oxygen, and other physic-
chemical characteristics vital for the creation of efficient theranostic agents
in oncology were studied.
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IMAGE OF RETINAL MACULAR REGION OF THE EYE

'Saldan Y.R., ?2Pavlov S.V., 2Vovkotrub D.V., 'Saldan Y.Y.

"Vinnytsia National Medical University, Department of General Surgery;
2Vinnitsa National Technical University,
e-mail: psv@vntu.edu.ua

Purpose of the work is to improve the efficiency of medical diagnosis
of the eye disease by creating new technology edge in optical coherence
tomograms macular area of the retina of the eye.

Methods. Optical coherence tomography is the method of ophthalmic
studies which allows to receive the image of optically transparent eye
tissues with high spatial resolution. To receive the tomograms, the optical
coherence tomography device STRATUS OCT 3000 (Carl Zeiss) had been
used, which has the following features: diagnostics of pathologies of the
bottom of the fundus, the early diagnosis of glaucoma tracking pathology
of retina and optic nerve in the dynamics, the fundus picture, optical
coherence tomography of the anterior part of the eye.

Results and discussion. For the determination of the contour in
the tomogram of the retina macular area, there had been carried out a
number of transformations on of the above image as follows. Preliminary
analysis of the images of cellular structures during histological studies
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allows to make a conclusion that most of the images in the process of
their formation (photography, scanning, etc.), are influenced by a number
of negative factors that lead to the appearance of fuzzy and noisy areas.
Vertical limits of the output image correspond to the pixels with high
modulus values on the final image. Therefore, the different filters are filters
which find the edges.

The above allows to state that the application of our processing
technology to the tomogram of retina macular area of an eye allows to
achieve the better efficiency in contour determination.

Conclusions. The results are essential for the determination of the
small sized changes in the macular area of an eye retina. It allows the
expert to evaluate the degree of the visual acuity as well as to trace the
dynamics of the pathological changes, which is especially important in the
modern ophthalmology.
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Laser medical technologies are widely used in therapy, diagnostics
and pharmacy. They are distinguished by their diversity, complexity and
multidimensionality of acting factors. However, there are some doubts
about sufficient evidences of modern therapeutic laser technologies from
the standpoint of evidence-based medicine. This determines the interest
in research and discussion about mechanisms of the laser radiation
interaction with biological tissues and living organisms.
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The main physical quantities characterizing laser radiation are:
wavelength (m), intensity (power density, W/m?), pulse duration (s), pulse
repetition rate (Hz). For all these characteristics, the laser medical devices
hardware provides a wide choice of parameters used. The methods and
directions of the action of the laser beam are characterized by a great
variety. The mechanisms of the action of radiation on biological tissues and
the development of the biological effect are determined both by the features
of the laser radiation, and by the properties of the irradiated structure
and its functional state. Two sets of tissue properties are of fundamental
importance: optical properties and thermophysical properties.

Optical properties characterized the processes of light reflection,
absorption, scattering, as well as the possibility of developing various
photochemical reactions (photo-ionization, photo-reduction, photo-
oxidation, photo-dissociation, etc.), luminescence phenomena and
migration of the excited state energy. The development of photochemical
reactions determines the appearance of primary photoproducts.

Photothermal processes and temperature distribution in tissue
structures depends on the thermal conductivity, thermal diffusivity, and
thermal relaxation time. The heat exchange in the irradiated tissue is
significantly influenced by the intensity of the blood flow, and also depends
on the multilayer structure of the tissue with different thermal characteristics
of layers. The temperature distribution in the tissues also depends on the
geometry of the laser beam.

The shock effect of laser radiation in biological tissues is characterized
by an increase in pressure subjected to irradiation. This increase then leads
to the propagation of elastic waves in the surrounding tissues. Damage
caused by an elastic wave can occur at considerable distances from the site
of direct irradiation. In the case of laser radiation impulse action, mechanical
stresses can arise as a result of: light pressure; electrostriction; thermal
expansion, when local expansion of the tissue leads to the appearance of
a pressure pulse (acoustic waves) in it; dielectric breakdown, i. e. dielectric
loss of insulation properties when an electric field is applied with a voltage
higher than 10°% W/cm.

When irradiating biological objects, it is difficult to separate one effect
from another, and therefore it is necessary to talk about the simultaneous
action of several mechanisms. Depending on the mode of laser radiation
in each specific case, various effects can come to the fore.

According to numerous published data, the absorption of laser
radiation is manifested both through specific mechanisms, as well as

“Application of Lasers in Medicine and Biology” 197



Physical and Technical Bases of Photobiology and Photomedicine

through nonspecific ones, including influences on the state of the aquatic
environment.

The therapeutic effect is achieved at low intensities of laser radiation.
But even with the recommended energy dose values and characteristics
of the laser beam, the magnitude and even the sign of the effect are not
unambiguous. Analysis of the development of the biological effect should be
carried out taking into account the formation of response complex adaptive
and compensatory processes in the body as a system of a multicomponent,
heterogeneous, hierarchical, regulatory, open thermodynamic system
with active media, constantly interacting with the environment with matter,
energy and information.

This determines the features of the kinetics of the transition of such a
system from one state to another. The results of theoretical analysis and
experimental studies of the kinetics of the transition of an open system to
a certain state under the influence of external factors, are shown in Fig. 1.

t°C
50 "
|
32! Qv%“
27 u’/ time
a) b)

Fig. 1. Graphs of the normalization of the open system parameters
after effects from the external environment:

a - the graphs corresponding to changes in the concentration of
substances in the open system at various parameters that determine the
kinetics of the process, obtained by mathematical modeling;

b — the experimentally obtained graph of the time variation in the local
body temperature of a person after local heating

At present, insufficient attention is paid by biologists, physiologists and
doctors to the study of transitional states. However, the graphs in Fig. 1
show that the observed effects depend on the measurement time, and this
fact can influence the interpretation of the analyzed results.
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SPECTRAL ANALYSIS OF SPHYIGMOGRAM,
WHICH WAS RECEIVED BY LIGHT-EMITTING DIODE
AND PHOTODIODE SENSOR

2Kokodiy N.G., 2Timanyuk V.A.

'Karazin Kharkov National University, Kharkov, Ukraine;
2National University of Pharmacy, Kharkov, Ukraine,
e-mail: kokodiy.n.g@gmail.com

The heart executes an important role in the organism. To control the
state of heart is the important task of medicine. One of control methods is
analysis of electrocardiogram - the electric signals, which heart generates.
These signals have periodically repetitive peaks R, P, T and minimums
Q, S, which are characterized the certain cycle of activity of myocardium.

Analysis of cardio intervals (R-R and so on) is the another way of
study the heart state. We studied the change of rhythm of myocardium
contractions as organism reaction on external influences [1]. This method is
characterized by simplicity of registration of signals, which can be R - peak
cardiograms or other signals, caused by operation of heart. There are signals
of registration of pulse, graph of blood pressure change in time and other.

At the statistical analysis of cardio intervals the parameters of data
retrieval are calculated is mean value of frequency of pulse, (dispersion),
symmetry of function of distributing of frequencies and other.

The spectral analysis of cardio intervals consists of calculation of
main frequency and higher garmonics of signal and estimation of power of
each of them. Three frequency ranges are selected and types of vibrations
(waves) proper to them: high frequencies with periods from 2 to 10 s, low
frequencies (from 10 to 40 s) and very low frequencies with periods more
than 50 s. They characterize influence of different departments of the
nervous system on the rhythm [1].

Sphygmography is the method of graphic registration of pulse
vibrations of vessels, allowing to judge about resilient-viscid properties of
the latter. The sphygmogram registration method was used by means of
a pair «light-emitting diode and photodiode». A signal is formed due to the
change of volume of blood in the place of indication, which is accompanied
by the change of optical density of volume. Optical receiver usually works in
the red and near infra-red region of spectrum. The most comfortable place
for the sensor location is the finger of hand. On the sphygmogram impulse
a maximum pressures of blood in the direct pulse wave and maximums of
pressure of reflected wave was selected.
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At the statistical analysis the sphygmogram impulse amplitudes of
direct and reflected waves, distance between peaks, velocity of growth
and slump of impulse are measured [2].
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Fig. 1. Sphygmogram signal from optical sensor
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Fig. 2. Spectrum of sphygmogram signal from optical sensor
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The spectral analysis of single sphygmogram impulse also gives
information about the heart system state. The results of spectral analysis of
sphygmogram single impulses in healthy man and in patients are resulted
in work [3]: the spectrum of sphygmogram of healthy man is more wide;
there are more high-frequency constituents in it. Numeral coefficients,
characterizing correlation with high and low frequencies, are offered.

Authors of this study offered to analysis the spectrum of signal from
an optical sensor, which is containing information about cardio intervals
and the of impulses of sphygmogram (fig. 1 and 2), which contains
more information, than cardio intervals schedule and single impulse of
sphygmogram.
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THERMAL PROCESSES IN MAN HAIR BY ACTION OF
RADIATION OF LASER OR LIGHT-EMITTING DIODE
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Actuality. Lasers and light-emitting diodes are used in medicine — in
the devices of diagnostics, for treatment of skin and internal organs, for
operations. It is necessary to know action of radiation on biological objects.

Purpose of work. Authors were explored action of laser radiation on
man hairs. It is scattering of light by hairs, and absorption of light in them.

Methods. Research consists of two parts:

1. The task of diffraction of radiation by hair. Hair is a circular cylinder.
Diameter of cylinder is D=30-100 um, the index of refraction n=1.55
and index of absorption k = 0.2-4 for the different color of hairs. Angle of
incidence of light 6 = 0°-89°.
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The factors of efficiency of extinction Q, scattering Q__ and absorption
Q... » Which are showing distinction of effective diameter of cylinder from
geometrical one.

For E-wave (electric vector is paraIIeI to the axis of cylinder):

pCOS@ ZRe bln Qsca = Z(Laln J2 + Lbln JZ) abs Q Qsca
For H-wave (magnetic vector is paraIIeI to the axis of cylinder):
pcose ZRe a2n an = ZQ”Z;’[ JZ + I_bZn JZ) abs - Qsca

Thisis p nD/k Dis d|ameter ofcylmder A is wave-length radiation,
0 is angle of incidence of wave on the cylinder, a and b are coefficients,
which are depending on the diameter of cylinder, index of refraction and
wave-length of radiation [1].

In the visible range the factors of efficiency of absorption and scattering
are nearto 1.

2. The thermal task temperature distributing in a hair at falling of
laser radiation was .

Equation of heat conductivity for this case is:

aZT(g,t) 2% -T2 eyt - | LTED Qa2

0z> mkD? kD a ot nkD

I(z) is function of distributing of intensity of radiation along the hair,
Z is coordinate along the axis of hair, ¢ is coefficient of absorption of
radiation by a hair, ¢ is Stephan-Boltsman, o _is linear coefficient of heat
exchange, a=k/(cd). It is coefficient of thermodiffusity, k is coefficient of
heat conductivity, c is specific heat capacity, d is density, T is temperature.

It is one-dimension equation, because a temperature on the area of
transversal section of hair is almost identical.

Results. Solving of equation is showing that at power of radiation of
green laser 50 mW and diameter of 1 mm the exposed is heated to 8°C.

The two-dimension picture of temperature, which was measured by
thermo-visor, is shown on fig. 1a, the graphic of temperature distributing
along the hair is showing on fig. 1b.

Conclusion. The method of calculation of heating of man hair by
the radiation of laser or light-emitting diode is offered. At small powers of
radiation and focusing on the hair the temperature can arrive at a few ten
degrees.
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Fig. 1. Distributing of temperature along the hair
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Quantitative structure activity relationships (QSARs) are theoretical
models that relate a quantitative measure of chemical structure to a
physical property or a biological effect. QSAR predictions can be used
for chemical risk assessment for protection of human and environmental
health, which makes them interesting to regulators, especially in the
absence of experimental data. For compatibility with regulatory use, QSAR
models should be transparent, reproducible and optimized to minimize
the number of false negatives. In silico QSAR tools are gaining wide
acceptance au a faster alternative to otherwise time-consuming clinical
and animal testing methods.

Chemical risk assessment associated with chemical exposure is
necessary for the protection of human and environmental health. Toxicity or
adverse effects are major reasons for failure of a potential pharmaceutical,
an industrial chemical or a medical device [1—4]. Regulatory risk assessment
is the process that ensures marketing of safe and effective drugs, medical
devices and other consumer products. Regulatory decisions are primarily
dependent on the short and long term toxic and clinical effects of chemicals.
Conventional methods of risk assessment (in vivo experiments and clinical
trials) are performed only after product development, and are expensive
and time-consuming. Although in vivo experimental studies are the most
accurate method for identifying the toxic effects induced by a xenobiotic,
time and cost associated with them for new chemical regulation renders
them ineffective for regulatory risk assessment.

In our work chlorine e6 (photodynamic therapy agent), amide
derivative of €6 and tetraphenylporphyrin were analyzed by QSAR tools.
The chemicals were screened for several alerts: DNA alerts for AMES, eye
irritation, in vitro and in vivo mutagenicity, keratinocyte gene expression,
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oncologic primary classification, protein binding alerts, retinoic acid
receptor binding and respiratory sensitization.

In silico data were analyzed in connection with in vitro and in vivo
toxicological data (dark toxicity).
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THE POSSIBILITY OF USING PHOTODYNAMIC THERAPY
COMBINED WITH THE ACTION OF DINITROSIUM IRON
COMPLEXES

'Solovyeva A.B., 'Vanin A.F., 'Glagolev N.N., 2Ponomarev G.V.,
Timashev S.F.
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Dinitrosyl iron complexes with thiol containing ligands (DNIC-TL) are
capable of playing a role of donors of NO and NO+ in biosystems and con-
trolling not only cytotoxic, but also regulatory-regenerative processes. Nitric
oxide is a multifunctional signal molecule which controls intra- and intercel-
lular processes in animal, bacterial and plant organisms and provides both
promoting (regulatory, protective) and inhibiting effects on the metabolism [1].
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In particular, the radical form NO plays a crucial role in the functioning
of immune, nervous systems in animals, in growth and development of
plants. The small size and absence of a charge stipulate high penetration
of nitric oxide molecules through cell membranes and those of subcell
structures [2]. Therefore, nitric oxide is a perfect carrier during short-time
auto- or paracrine cell signal exchange. In turn, reactive oxygen species
are necessary components of the cell life activity and of an organism as a
whole and in fact comprise a 2 separate system in a body, participating both
in a number of physiological functions and in many pathological processes.

The most important reactive oxygen species are superoxide radical
O, singlet oxygen '0O,, hydroxyl OH and peroxide HO, radicals, hydro-
gen peroxide H,0,, peroxide ion HO-,, hypochlorite HOCI. The average
reactive oxygen species concentration in human tissues is 810 mM [3].
Reactive oxygen species actively participate in the processes of intracell
signal transfer that is important for the normal cell growth. Interaction of
nitric oxide and its derivatives with reactive oxygen species results in the
formation of reactive metabolites of nitric oxygen — peroxynitrite, nitric
dioxide, NO,CI, which are important components of the immune response
in human and animal organisms.

In spite of the importance of these processes for an organism, the
mechanisms of reactive oxygen species interactions with nitric oxide and
some of its derivatives, including DNIC-TL, are still poorly studied [4]. Since
reactive oxygen species photogeneration represents a basis for oxidative
destruction of pathological cells and tissues (malignant and benign tumors,
purulent wounds, trophic ulcers) upon photoexcitation of a photosensitizer
administered to a lesion (photodynamic therapy, PDT), a new possibility
arises for the search of PDT combination with the DNIC-TL action.

In this work we have studied the effect of interactions between dini-
trosyl iron complexes with thiol-containing ligands (DNIC-TL) and diglu-
camine salt of chlorine e6 (photoditazine) on the rate of photosensitized
oxidation of a model organic substrate — tryptophan — in the presence
and absence of an amphiphilic polymer, Pluronic F127, as well as on the
DNIC-TL and photoditazine photostability. Using electron paramagnetic
resonance and ultraviolet spectroscopy, we determined the rate constants
for photodegradation of mono- and dinuclear DNIC-TL and photoditazine,
respectively.

The presence of the photosensitizer and Pluronic F127 has been
shown to have a negligible effect on the rate of photodestruction of mono-
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and dinuclear DNIC-TL, taking into account the changing DNIC-TL and
photoditazine concentrations in the photoexcitation conditions. At the same
time, in the DNIC-TL presence, the rate of photoditazine photodestruction
increases, however, addition of Pluronic F127 leads to a decrease in the
rate constant of photoditazine photodestruction.

The latter circumstance creates an opportunity for a simultaneous
application of DNIC-TL and photodynamic therapy in the wound treatment
without losing the PDT efficiency.
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rPAOUEHTHBIX NMEPUOOUYECKUX CTPYKTYP
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TeparepLeBble nasepbl ¢ ANMHOW BONHbI n3nyvexHus 0,1-0,4 mm Ha-
XOOAT NPUMEHEHNE B PasfMYHbIX 0OracTaX Hayku TEXHUKN U MEANLMHBI.
B kauecTBe 4aCTMYHO NPO3payHbIX 3epKan Takux nasepoB UCMOMb3yHTCA
MeTannmM4yeckne nepnuognyeckne CTpykTypsbl.
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[Mepuoanyeckas CTpykTypa BHOCUT ha30BbIN COABUM B OTPaXEHHbIE
W NpoLUefLIne CKBO3b Hee 3reKTPOMarHUTHbIE BOMHbI, Y BENUYMHA Takoro
CcABUra 3aBUCUT OT NapaMeTpOB CTPYKTYpbl. YHUKaNbHbIMU CBOMCTBAMU
obrnagaloT rpagveHTHble Nepuogmyeckme CTPyKTypbl, napameTpbl KO-
TOpPbIX U3MEHAKTCA B paguanbHOM HanpasneHun. Ecnn koaddmumneHt
€e 3anorHeHusa yBenvymBaeTca B HanpasBneHnu oT LeHTpa K Kpadam, To
Takasi CTPyKTypa, BbINOfIHEHHAsA Ha NIOCKON NOASIOXKKE, UMEET CBOMCTBA
BOrHYTOrO 3epkarna u oKycupytoLLien NH3bI. [laHHoe coveTaHne CBOWCTB
naearnbHO NOAXOAUT ANS BbIXOAHbIX 3epKar na3epoB, MOCKOMbKY Npu 3TOM
CHWXatTCs AnpakLMOHHbIE NOTEPU BHYTPU pe3oHaTopa 1 pacxoaMMoCTb
BbIXOOHOIO Na3epHOro nyyka.

lpagueHTHble CTPYKTYPbI MOTYT TakKe NCNonb30BaTbCH Ansi npeobpa-
30BaHUs 1 POKYCMPOBKM FTA3EPHOTO MyyKa Npuv peLleHny psaa npuknagHbIxX
3aga4. OgHako hoKycupytoLme CBOMCTBA CTPYKTYP C paBHOMEPHbLIM U3Me-
HEHMEM NapaMeTpPOB OrpaHNYeHbI MaKCUMaribHO BO3MOXHbBIM rPaaneHToOM
dazoBoro casura, POPMUPYHLLMM KPUBM3HY BONTHOBOIO (PpPOHTA.

Panee Hamun 6bin npegnoxeH cnocob NoBbIWeHMS (OKYCUPYOLLNX
(paccemBaloLLMX) CBONCTB NEPUOANYECKMUX TPAANEHTHBIX CTPYKTYP NyTeM
UX CEKLMOHMPOBAHMSA NO NpuHUMNY NnH3 ®dpeHens. MNapameTpbl Takmx
CTPYKTYp NNaBHO U3MEHSIOTCS B Npeaernax OTAerNbHbIX NOBTOPSAIOLLMXCS
KonbLeBbIX rpynn. CoveTaHne WMpUHBLI KONbLEBOW Fpynbl U BHOCMMOTO
et as3oBOro casura NO3BOMSIET NONYYUTb TpebyeMoe NCKpUBEHUE
BOMTHOBOrO ha3oBoro opoHTa B npedenax kaxagow rpynnbl. OgHaKo koM-
NblOTEPHOE MOAENMPOBaHWe Mokasarno, YTo CTyrneH4yaToe U3MeHeHue
q3a3OBOFO caBura Ha rpaHuue KonbueBbIX rpynn BHOCUT CyLLEeCTBEHHbIE
HeraTuBHbIE U3MEHEHUS B pacyeTHble NapameTpbl Takon CTPYKTypbl. Ha
OCHOBaHMM NPOBEAEHHbIX UCCNEL0BaHWUI HAMU NPeasioKeHbl Cnocoobl
BblpaBHUBaHWsI (0A30BOro CABUra Ha rpaHuLE KOMbLEBbIX FPYyNM 3a c4eT
CTyneH4yaTon dpa3oBon KomneHcaumu. lNocneaHsst ocyLwecTensaeTcs nyTem
CTyneH4aToro n3aMmeHeHua TOJWUHbI MeTanmnnyeckon nepmop,mqecmﬁ
CTPYKTYPbl M NapameTpOoB MNOAMNOXKKM. STO MO3BONSAET NONy4nTb Tpebyemyto
KPUBM3HY BOSTHOBOIo ha3oBoro hpoHTa 6e3 ckaykoobpasHbIX U3MEHEHW
N CHMUMAaET orpaHunyeHmns hoKycupyoLmx (paccemBatoLLmx) CBOMCTB rpa-
OVEHTHBIX NEPUOONYECKNX CTPYKTYP.

BbiBopA: ncnonb3oBaHWe NPeanoXeHHbIX rpagueHTHbIX nepuoanye-
CKUX CTPYKTYP MOBbILaeT 3h(PEeKTUBHOCTb Na3epHbIX KOMMIEKCOB 1 pac-
LIMpSET UX PYHKUMOHANbHbIE BO3MOXHOCTMU.
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IMPROVING THE ABILITY TO IMPLEMENT FOCUSING
BY A GRADIENT PERIODIC STRUCTURES
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Kharkov, Ukraine;
2V.N.Karazin National University, Kharkov, Ukraine;
3Kharkov National University of Radioelectronics,
e-mail: maslov@ire.kharkov.ua

Gradient periodic structures have a change in parameters along their
surface. The wave front changes its configuration when interacting with
such a structure. A flat gradient periodic structure can have simultaneously
the properties of a concave mirror and a focusing lens. This combination of
properties is ideal for output mirrors of terahertz laser. Increasing the focus-
ing properties of such structures will expand the scope of their application.

The combined gradient periodic structures, consisting of individual
ring groups, were developed by us. The methods for equalizing the phase
shift at the boundaries of ring groups were also developed. The ability to
transform laser beams by gradient periodic structures has been substan-
tially increased, as a result of this.

AMMNAPAT CBETOAUOAHbBIN «LIKA-LED»

XonwuH B.B., MiBaceHko B.WU., lNMeTtpaw H.T.,
Metpywko KO.A., Pea A.B., YenypHasa O.H.

YHIT «®omoHuka lrtoc», Yepkaccel, YkpauHa,
e-mail: info@fotonikaplus.com.ua

Annapat «LIKA-LED» npeaHasHavyeH Ans MCnonb3oBaHUS B aKCne-
pUMeHTanbHon MeguumHe n Guonorun. OH obecnedmBaeT CTyneHYaTyo
PerynimpoBKY M KOHTPOJSIb MOLLHOCTUK n3ny4veHus ceetoamnogos (LED);
MOZYMALMIO U3NYYEHNST; YCTAHOBKY M KOHTPOMNb BPEMEHMW Mpoueaypbl;
KOHTPOIb A03bl U3ITyYeHMs1.

Annapat «LIKA-LED» coctout 13 anekTpoHHoro 6rnoka n npucoeau-
HSIEMbIX K HEMY BbIHOCHbIX PYKOSITOK CO BCTPOEHHbLIMU CBETOANOAHBLIMU
nanyyarenamu (puc. 1).

HekoTopble xapakTepuCTUKM 3NEKTPOHHOro Groka annapara npuse-
JeHbl B Tabn. 1.
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Puc. 1. BHewHuti sud annapama c8emoouodH020 «LIKA-LED»

Tabnuua 1
TexHMYeckme XxapakTepUCTUKN INEKTPOHHOro Grioka
cBetoauonHoro annaparta «LIKA-LED»

HasBaHue napameTpa 3HayeHune
Yucno kaHanos 3
Bpems nsnyyeHusi, MyH. 0,1-59
Peructpypyemas gosa nsnyyenus, Ix 0,01-99, 99+20%
MoTpebnsaemas mowHOCTL Npubopa, BT He 6onee 30
[wvaroHanb akpaHa, 4H1NMOB 7
OnekTponuTtaHue 220B/500My,
“FAaM6apMTHb|e pa3Mepbl 3MeKTPOHHOro 6roka, 265x165x250
[[abGapuTHble pa3mepbl PYKOSATKA, MM 128x22

Annapat «LIKA-LED» BkntoyaeT koMnnekT u3 12 BbIHOCHbIX PyKOsi-
TOK CO CBETOAMOOHBIMY M3nyyaTensMu, reHepupyroLwMn B guanasoHe
AnunH BorH ot 400 go 850 HM. KOHCTpYKTMBHOE UCNOMNHEHWE annapara
NO3BONSET NOAKNIOYATb K ANEKTPOHHOMY BNOKY OfHY U HECKOMbLKO Bbl-
HOCHbIX PYKOSITOK C OAMHAKOBOW UMW pa3HbiMU ANMHaMUN BOMH U3ITyYeHUs
B YKa3aHHOM AunanasoHe.
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MpucoeanHeHne pyKOATKM K ANEeKTPOHHOMY Bnoky OcCyLlecTBnsieTcs
c nomMolblo pazbema DB15. KoHCTpykLmMsa pykosaTok obecnevmBaeT Tep-
MOCTabmnmasaunio BCTPOEHHOIo CBETOAMoAa.

PykosATkn obecneymBaroT perynmpoBaHme anameTpa 30Hbl OCBEYMBa-
Hus oT 10 go 17 mm. Pabo4vee paccTtosiHMe OT BbIXOOHOIO TopLa PYKOATKN
00 ocBeumBaemMou noBepxHoctu - oT 5 go 30 mm. HepaBHOMepHOCTb
NAOTHOCTU MOLLIHOCTM ONTUYECKOTO U3NyYeHns B Npeaenax oceeynsaemon
NMOBEPXHOCTU - He xyxe 0,7. HecTabunbHOCTb BbIXOAHOW MOLLHOCTU - HE
6onee 0,5%.

THE LIGHT-EMITTING DIODES DEVICE LIKA-LED

Kholin V.V., Ivasenko V.I, Petrash N.T.,
Petrushko Yu.A., Reva A.V., Chepurna O.M.

PSE Photonica Plus, Cherkasy, Ukraine

The device LIKA-LED is intended for use in experimental medicine
and biology. LIKA-LED provides step-by-step adjustment and control of
radiation power; installation and control of the time of the procedure; mod-
ulation of radiation; radiation dose control. The device LIKA-LED includes
a set of 12 handles with integrated LEDs having wavelengths in the range
of 400-850 nm.

The design of the device allows you to connect to the electronic unit
one or more remote handles with the same or different wavelengths in
the specified range. The connection of the handle to the electronic unit is
carried out using the DB15 connector. The design of the handles provides
thermal stabilization of the built-in LED. Handles provide regulation of the
illumination zone with a diameter of 10 to 17 mm. The working distance
from the output end of the handle to the illuminated surface is from 5 mm
to 30 mm. The non-uniformity of the power density of optical radiation
within the illuminated surface is not worse than 0.7. Instability of output
power is not more than 0.5%.
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APPLICATION OF NANOPHOTONIC DEVICES IN MEDICINE

'Koruga Dj., 2Mileusni¢ I., 2Matija L., 3Jankov M.,
“Filipovi¢ B., °Deli¢ J., °Neskovic A.

'"TFT Nano Center, Belgrade, Serbia,
2University of Belgrade, Belgrade, Serbia
3Laser Focus Centre, Belgrade, Serbia,
‘Institute of Neuro Anatomy, University of Belgrade, Belgrade, Serbia,
SZEPTER Medical Practices, Belgrade, Serbia

Introduction. Nanomaterial based on fullerene C, has been used
for nanophotonic devices. Four different concentrations of C,; molecules
in PMMA (polymethylmetacrylate) have been characterised by AFM/MFM
(Atomic Force Microscopy / Magnetic Force Microscopy), UV-VIS-NIR
(Ultra Violet -Visible - Near Infra-Red) and FTIR (Fourien Transform of Infra
Red). After characterization one type of nanophotonic material is chosen
to make two types of nanophotonic devices: nanophotonic glasses for
transforming diffuse light into harmonized light and nanophotonic generator
for transforming linear polarized light into hyperpolarized light. Our goal
was to make devices in way that may generate light which photons have
same symmetry order (electrical and magnetic planes of photons in space
and time) as biomolecules, which interact with light.

In this paper we are presenting how nanophotonic glasses transform
daily sun light, LED white light, neon light, mobile phone screen light and
TV screen light into light spectra which is more confortable to human eye.
Nanophotonic glasses has been tested from both ophthalmological and
neuro-endocrinological approaches on groups of 50 and 16 volunteers,
respectively. Results of difference of influences of daily light and
nanophotonic harmonized light (when daily light pass thought nanophotonic
material) on human vision and influence on serotonin, melatonin, cortisol
and dopamine sectarian are presented.

Human eye sensitivity and light influence on the human body
clock. Light sensitivity is a condition in which bright lights hurt our eyes.
Another name for this condition is photophobia. If light irradiation overcome
values of eye sensitivity (Fig.1) than problem ranging from minor irritations
to serious medical emergencies. It is known that the light affects the
circadian rhythm and, consequently, the functions of the organism. For
discoveries of molecular mechanisms controlling the circadian rhythm,
the Nobel Prize in Physiology and Medicine in 2017 was award to Jeffrey
Hall, Michael Rosebush and Michael Young.
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Fig. 1: Human eye sensitivity on light spectra (left) and influence of light
on human body clock and state of blood pressure, hormone secretion,
sleep/wake cycle, metabolism etc. are well known (right)

Spectra of every day light sources. Sunlight is a key factor in hu-
man vision and other biological systems. The spectrum of the Sun»s solar
radiation is close to that of a black body radiation with a temperature of
about 5,800 K. When the Sun is at the zenith its radiation is 1361 W/m? but
atmosphere absorbed energy of photons, what indicate that under
these conditions the diffuse radiation on the Earth surface is only about
70 W/m? out of the original 1361 W/m?2.

In everyday life, during the day, major light source is sun radiation.
However, during the night there are several types of light sources: (1) differ-
ent type of LEDs, from UV to red (2) gas-discharge lamp, and (3) halogen
lamp. Also, people are very exposed to white LEDs light with dominant blue
diodes using mobile phone or laptops. Anew TV screens with LEDs could be
dangerous for our eyes if people spending long period to watch programs.

Fig. 2: Diffuse sky light spectra in domain 380-780 nm during sunny day
(sensor position is 60° of direct Sun radiation direction) and spectra of
blue LED with peak on 459 nm (65,535) with 35.69 W/m?, CIE -1931
cooridinates x=0.226, y=0.260, z=0.159
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Fig. 3: Spectra of white LED with two dominant peaks
452 nm and 565 nm (left) and spectra of gas-discharge lamp
with four peaks 410 nm, 440 nm, 555 nm and 580 nm

Problem identification. As one can see there are big differences
of light spectra’s of eye sensitivity and spectra of light sources of every
day light. High energy of UV and blue photons step-by-step every day
damages our eye structures. The eye structures absorbed more energy
than it is necessary.
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Fig. 4: Quantum, tissue, organ, systemic and organismic levels
of photon interactions
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Problem solution. To solve this problem of incompatibility, a spectrum
that needs human eye and everyday light emission spectra, nanophotonic
material is used. With this approach quantum/classical problem of the
human body is also solved. This nanophotonic material, molecules of C;
in PMMA, can not only block harmful radiation (UV and blue), but transform
it into spectra useful for the eye (green and yellow).

C,, molecule is discovered in 1985 and as nanophotonic filter and light
spectra transformer is used in 2016. These molecules possess icosahedral
symmetry and rotate (twisting) 1.8 x 10°s". When photons of UV and high
energy blue light interact with n-electrons and valence electrons of C, than
photons make order (from diffuse orientation of electro and magnetic fields
into new harmonized order by icosahedral symmetry) and shift to green
and yellow spectra.

Results. As one can see UV spectra is decries from 25,000 au to
1,000 au, while blue decrease from 60,000 au to 10,000 au (Fig. 5, left)
(au - arbitar units), while green light spectra is increased (Fig. 5 right) to
compare with ratio of blue/green light from Fig. 2 (right).

Nanophotonic glasses has been tested from both ophthalmological
and neuro-endocrinological approaches on groups of 50 and 16 volunteers,
respectively. Results of difference of influences of daily light and
nanophotonic harmonized light (when daily light pass thought nanophotonic
material) on human vision and influence on serotonin, melatonin, cortisol
and dopamine sectarian are presented.

Fig. 5: Spectra of light when the Sun light interact and pass
thought nano photonic material based on molecules C, (left) and
spectra of light when blue LED’ light (peak at 459 nm) interact
with nano photonic material based on molecules C_,.

“Application of Lasers in Medicine and Biology” 215



Physical and Technical Bases of Photobiology and Photomedicine

Fig. 6: Spectra of light when the white LED light interact and pass
through nano photonic material based on molecules C. (right) and
spectra of light when the light of gas-discharge lamp interact and pass
thought to nano photonic material based on molecules C.

Bering in mind that human body is complex system with classical
and quantum properties, we consider application of hyperpolarized light
in situation when tissue (skin) has in same time classical and quantum
properties. Results of clinical study of wounds healing with laser, linear
polarized light and hyperpolarized light on group of 32, 37 and 28 patients
(respectively), are presented.

18 days 19 days

124days

Linear

polar.
Light
(37)

Fig. 7: Average number of days until the
appearance of tissues granulation by laser, linear
polarized light and hyperpolarized light (30, 37 and
28 patients in group, respectively).
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Conclusions / Summary. Based on our initial research, efficiency
of nanophotonic harmonized light and nanophotonic hyperpolarized light
in medicine, compare to traditional light sources (linear polarized, color
light and laser), is higher from 20-40%. Reason for this lie in fact that
nanophotonic harmonized and hyperpolarized lights effect tissue not only
from energy point of view, but because “structured light meets structured
matter”, as resonance of icosahedral symmetry order of light (photons)
and order of structure-energy-information synergy of biomolecules.

Nanophotonic material based on molecule C_ in PMMA, or as thin film
(thickness of 60-200 nm) may transform UV and blue spectra into yellow
and green. This transformed spectrum is more closer to eye sensitivity
spectra than original light sources (the Sun, LEDs and gas-discharge lamp).

There is initial indication that nanophotonic light has positive influence
on brain activities such as neurotransmitter and hormones secretion. Future
investigation in this field is in progress.
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POLYMER-BASED HYBRID NANOCOMPOSITES FOR
ANTITUMOR THERAPY: FUNDAMENTAL ASPECTS OF
SYNTHESIS AND CHARACTERIZATION
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Taras Shevchenko National University of Kyiv,
Volodymyrska, 60, Kyiv, 01601 Ukraine,
e-mail: kutsevol@ukr.net

Currently, cancer research is focused on nanotechnology, which
involves the design, characterization, production, and application of na-
noscale drug delivery systems. Macromolecules of water soluble polymers
due to their biocompatibility with living cells, tissues, and their possible load
dosage forms can be used as nanocontainers for drug delivery systems.

The purpose of this work was to create and study hybrid nanocarriers
based on new biocompatible star-like copolymers (uncharged, pH-sensi-
tive and thermosensitive) for photodynamic and drug anticancer therapy.

Polymer nanocarrier. Copolymers consisted of dextran core and
grafted polyacrylamide (uncharged and in anionic form) or thermosensitive
Poly-N-iso-Propylacrylamide (PNIPAM) arms. Polymers were characterized
by using dynamic and static light scattering, as well as size-exclusion chro-
matography. It was shown the possibility to control the internal molecular
structure of star-like copolymers [1,2].

Dual nanosystems. Polymer/Au, polymer/Ag, polymer/Cisplatin,
polymer/Doxorubicin (Dox) were synthesized and characterized by trans-
mission electron microscopy, Zeta-Sizer, ultraviolet-visible spectroscopy.
Nanosystems biological activity was tested. All nanosystems were stable
in time.

The effect of laser illumination on aqueous solutions of star-like dex-
tran-graft-polyacrylamide copolymer with incorporated gold nanoparticles
was studied by holographic interferometry technique. An unusual effect
of the localization of the radiation heating of the solution volume in the
region of the laser beam passage was observed. It effect can be used for
thermal anticancer therapy. For nanosystem dextran-graft-PNIPAM/Au
an anomalous inverse hysteresis of phase transition was registered for
heating-cooling circles.

Polymer dextran-graft-polyacrylamide (in anionic form) loaded with
antitumor drug Cisplatin revealed dose-dependent decrease in viability
of chronic myelogenous leukemia and histiocytic lymphoma cells. In the

218 XLIX International Scientific and Practical Conference



Physical and Technical Bases of Photobiology and Photomedicine

case of nanosystem dextran-PNIPAM/Dox the incubation with HelLa cells
confirms the fact that dextran-graft-PNIPAM copolymer acts as the Dox
molecules transporter into cells, actively releasing them to the intracellular
space at physiological temperature.

For nanosystem dextran-graft-PNIPAM/photosensitizer photophysical
properties of the copolymer complexes with several Chlorin e6 derivatives
as function of temperature have been studied. Chlorin €6 derivatives
(Chlorin e6, dimethylester of Chlorin €6, and trimethyl ester of Chlorin
e6) are promising photosensitizers for photodynamic therapy [3]. Heating
above lower critical solution temperature has a significant influence on the
fluorescent characteristics of non-polar Chlorins indicating the binding of
dimethylester of Chlorin €6, and trimethyl ester of Chlorin €6 molecules in
the polymer globule. Fluorescence characteristics of Chlorin €6 in copoly-
mer solution when heated, remain unchanged, which indicates the lack of
possibility for this sensitizer binding in the bulk of polymer globule. Thus,
the applicability of PNIPAM as smart drug-delivery system is dependent
strongly on the properties of loaded drug.

Trial nanosystems. Polymer/Ag/Cisplatin, polymer/Au/Chlorin e6 were
prepared and studied. When the copolymers were conjugated to both nanos-
ilver and Cisplatin, such a nanosystems displayed less cytotoxic effect com-
pared to polymer/Cisplatin system. The aggregation process was registered
in trial nanosystems, that cause the decreasing of antitumor efficiency [4].

Polymers dextran-graft-polyacrylamide (uncharged and in anionic
form) were loaded with Au nanoparticles and Chlorin e6, then tested for
photodynamic antitumor therapy on malignant cell line MT-4. The nanocom-
posite photosensitizer synthesized in anionic polymer was more efficient
and demonstrated twofold increase of photodynamic efficacy compared
to the free photosensitizer. Significant antitumor photodynamic activity of
the nanocomposite photosensitizer was confirmed in experiments on pho-
todynamic therapy of Lewis lung carcinoma, transplanted into laboratory
mice, that warrants the photosensitizer prospective preclinical studies [5].
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MULTIPARAMETRIC SYSTEM OF BLOOD PLASMA
MUELLER-JONES POLARIMETRY FOR BREAST
FIBROADENOMA DIAGNOSIS

'Zabolotna N.I., '"Pavlov S.V., '"Radchenko K.O.

"Vinnytsia National Technical University, Vinnytsia, Ukraine,
e-mail: psv@vntu.edu.ua

Introduction. Breast fibroadenoma is one of the most common dis-
eases among women. The risk of this disease is that it may be transform
to malignant neoplasms. Methods and systems of laser polarimetry have
proven themselves well in the breast fibroadenoma diagnosis [1].

Also, their application allows to assess the state of individual organs
by determining the appropriate state of blood plasma. However, the level
of authenticity of differentiation to the «norm» - «fibroadenoma» in these
systems is at the level of 80-90%/ Therefore, the search for additional
diagnostic features and classification methods is necessary to increasing
the diagnosis authenticity.

The purpose of the work is to increase the authenticity of the differen-
tiation of optically thin blood plasma samples to the «norm» or «fibroade-
noman» of the breast through the implementation of the improved combined
Mueller-Jones-polarimetry method.
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Methods and materials. The combined Mueller-Jones polarimetry
method were proposed which is implemented on the system of two-dimen-
sional laser polarimetry of blood plasma (Fig. 1).

1 2 34,3, 5 6 4, 3, 7
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Fig. 1. The system for blood plasma two-dimensional laser polarimetry

Details on the principle of operation and element base are described in
[2, 3]. This system allows measurement of the «orientation» and «phase»
parameters of the Jones matrix (real R R andimaginary X, . X

11;227 12;21 11,227 "712;21
elements) and Mueller matrix z of the studied blood
plasma samples.

As a research material, 100 samples of optically thin blood plasma
(50 with «<norm» and 50 with «fibroadenoma» of the breast) were selected.
Measured Jones- and Mueller-polarization images of blood plasma are
processed using a statistical analysis, which results in a set of statistical
estimates of 154" orders. These data served as a knowledge base for
developing a decision support system based on decision trees.

Results and discussion. With the help of the created decision support
system, the classification of samples to the «norm» and «fibroadenoma»
was performed. As a result, the diagnostic informativeness and system
authenticity (by calculating of sensitivity Se, the specificity Sp and accuracy
Ac) was evaluated. For the combined method of Mueller-Jones polarimetry,
these values were: Se=96.07%, Sp=92.15%,. Ac=94.11%.

22, 23, 32, 337 ZZ4,42,34,43,44
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Also, the measurement errors of the reference Jones matrices were
determined in this work. By measuring the Jones matrix of a linear polarizer
with the rotation angle of the transmitting plane and comparing it with the
reference junction matrix of this polarizer, the errors of measurement of
the Jones matrix were calculated in each pixel of the polarization image.
It was determined that the value of the integral absolute error is within
0.004-0.072.

Conclusions. For the first time, interconnections have been estab-
lished between the changes in the values of statistical estimates of polariza-
tion images of blood plasma for the states of «<norm» and «fibroadenoma»
by the combined method of Mueller-Jones polarimetry. The obtained accu-
racy of 94.11% differentiation to the «norm» and «fibroadenoma» allows
to confirm the high level of reliability of the considered system.
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NA3EPHA ®OTOMJIETU3MOIPA®IA B KOMMJIEKCHIN
OUIHUI KONATEPAJIbHOIO KPOBOOBII'Y
HWXHIX KIHUIBOK

Canpgep C.B., Kosnoecbka T.1., NMaenos B.C.

BiHHUUbKUU HayioHanbHUl mexHiYHUl yHisepcumem;
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BeTtyn. [Insa gocnigXeHHa MikporemoguHamikm 3acTOCOBYOTb
TpaHCKyTaHHY OKCUMETPpItlo, nNasepHy gonnnepiBcbky dnoymeTpito,
Kanunspockonito, cuMHTUrpadito, iHdppadepBoHy Tepmorpadito [1, 2, 3]. L
MeToaM BiabvBatoTb CTaH KOMMEHCATOPHbIX MEXaHi3MiB KPOBOOOIry KiHLiBKU,
Lo onocepenkoBaHo Aae iHpopmaLilo Npo po3BUTOK KonaTepanbHOro
KpoBoObiry. Ane ix pesynbTaTi He J03BOAOTb BiAPI3HUTX 3MiHM CTaHy 3a
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paxyHOK MiIKpo- i MakpoaHrionaTii. OTxe, ouiHKa pe3epBiB konaTeparnbHOro
KpoB0Obiry po3pobrneHa HegoCTaTHbLO.

Meta po6oTu — ouiHka AiarHOCTUYHOI LiHHOCTI Nas3epHoi
doTtonnetTnamorpadii (JIOIIN) B 06CTEXEHHI XBOPUX HA XPOHIYHY iLLEMIt0
HUXKHIX KiHL,iBOK.

Matepianu Ta metogu. byno obctexeHo 82 ocib. lwewmito Il ctynens
Oyno giarHocToBaHo y 18 xBopux, lIIA—y 8, lIB—y 12, IV —y 15. KOHTpOnbHY
rpyny ctaHoBunu 29 ocid 6e3 03Hak 06mniTepyroUMx 3aXBOPOBaHHb apTepin
HWXKHIX KiHUIBOK. Bik obcTexxeHux ctaHoBuB 18-82 pokis; iM npoBoannu
diznkanbHe obcTexeHHs i JIPMI. OcTaHH0 NpoBOAMMM 3a 4OMOMOIOH
nporpamMHo-TexHi4Horo komnrekcy Wosteo, po3pobneHoro y BiHHMLbKOMY
HauioHanbHOMY TexHiYHOMY yHiBepcuTeTi. JI®TT fgo3sonsana ouiHuTK
MiIKpOLMPKyrsiLito (MicueBui KpoBooBir) y AinsHui gocnimpkeHHs. [Mpu ubomy
BM3HAYanm xapakrep ninHy KpoBi (NMyNbCyunii BUCOKOAMNIITyaHWUIA, NyIb-
CYIOUUIA HU3bKOaMNNITYAHUIA, Henynbcyo4uun) [4, 5].

Pe3synbTaTn Ta 06roBopeHHsA. PisvkanbHi gaHi B LiNIOMY agekBaTHO
BigOuBanu ctaH perioHapHoi remoguHamiku. Ane npu giabeTuyHin
Heviponarii Hepiako Manu micue rino- abo rinepecTesito. Y Uux XBOpuUX
3yCTpivanu OinstHk1 3MepTBiHHS MK 36epexxeHHi Nynbcy Ha cToni. [ucTtax-
List xoam morna 6yTu 3aHuxeHa npu NaTonorii ONoPHO-PYXOBOro anapary.
Mpoba 3 gepmorpadiamom HaaTo cy6’ekTUBHA, 30KpEMa BOHA 3aNeXUTb
B cvnu TUcHeHHS1. Pesynstat npobu MaHTeldens-fleBactuHa He3py4HO
ouiHtoBaTu Npu 6arpos.in, 6nigin Ym 6nigo-CMHIOLWHIN LWKipi. B ocTaHHbOMY
BMNaZKy BapTo 3BepTaTu yBary Ha Typrop TKaHWH i TEMMU 3HUKHEHHS MKW,
ane TyT 3aknageHo Benuky 4acTky cyb’ektuiamy. [Npu isnkanbHomy
obcTexeHHi HeMOXNMBa AeTarni3oBaHa OLiHKa CTaHy KonaTeparbHOro
KpoBOOOIry.

PeaktuBHa rinepemia - 4yyTnuemn Tect. EHOoTeENnn cuHTE3yeE
BasogmnaraTtopu, aHrionpoTekTopu (oKCcMA a3oTy Ta iH) Ta Ba30OKOH-
CTPUKTOPU, NPOTPOMBOTMYHI bakTopmn (TpombokcaH A Ta iH.) i Bigirpae
BENUKY ponb B perynauil CyguHHUxX peakuin i rigpasnidyHoro onopy
apTepin, BiNbHO-pagMKanbHOr0 OKUCIEHHHS, BHYTPULLIHBOCYOMHHOIO
TPpoMOOYTBOPEHHS, aKTUBHOCTI 3ananbHUX i ayTOIMYHUX peakuin [5].
EHpoTeniounTn 4yTnuei 4O LWBUAKOCTI NAMHY KPoBi. [1py peakTuBHin
rinepemil WBWAKICTb NAMHY KPOBi 3HAYHO MepeBULLYE MOYaTKOBUN
piBeHb. [Mpu UbOMy 3pocTae Npoaykuis okeuay asoty [4, 5]. Y nauieHTis
i3 306epexeHHUM pe3epBOM KonaTepanbHOro KpoBoobiry peectpysanu
NMO3UTMBHI 3MiHW NMOKa3HUKIB (PYHKLiOHaNbHUX Npob. BenvunHa nepdyaii
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rinepemii 3poctae Ha 150-250%. Y xBopux 3 apTepianbHUMKN OKMO3iaMU
Ha rpyHTi eHgoTenianbHOT ANCYHKLIT 36inbWYETLCA iIHTEPBaN A0 NOSBU
rinepemii. TpuBanicTb iHTEpBany NPsiMoO NPOMOPLiNHa KinbKOCTi 6rokis,
TSKKOCTI iLeMii. MakcumanbHe 3HaveHHs nepdy3ii | CTyniHb ii 36inbweHHs
BiAHOCHO NMOYATKOBOrO PiBHA TUM MeEHLUEe, YUM Baxya AeKOMMeHcalis
perioHapHOro KpoBooobiry.

Mpw iwewmii Il cT. BUHWKaE cna3m apTepion i npekaninapHux cdiHkTepis,
36inbLeHHs nepudepidHoro onopy. MNpwu iwemin IlI-IV cT. BUHUKaOTb
aToHig (ax 0o napesy) CyauH, 30Kpema apTepiono-BeHyNsapHUX LUYHTIB,
rnnboki posnagn MiKpoLMpKynsLii Ta He0BopOTHI 3MiHWM TkaHuH [1]. Mpwu
KPUTUYHIN iwemil y XBOopuX Ha diabeTu4Hy aHrmonarito y NoegHaHHi i3
obniTepylounm aTepocknepo3om NoYaTKoBUI piBEHb NANHY KpoBi 6yB
BMCOKMM, ane HenyrnbCyr4ummM, LLIO BiabMBae NopyLLEHSA MiOreHHOro TOHyca
i napes KaninapHux cdiHkTepis [4].

Mpwn KPUTWMYHIN iwWeMii 3HaYHO ripLWi NOKa3HMKM TECTy Ha cToni,
HXK Y KOMiHHIN dinsHui, 3ymMOBreHi 4o6pMM pO3BUTKOM KonaTeparnbHOi
Mepexi 8 OinsHLUi CTerHa, KynbLIOBOro Ta KoniHHOro cyrnoby. Possutok
KonaTepanemn Hux4ye Lboro piBHa HabaraTo ripwun. JIOMNT fgossonse
OUIHUTK [OCTaTHICTb KonaTepanbHOro KpoBoobiry Ha NeBHOMY piBHi,
LLIO BaXIIMBO MpU BM3HAYEHHi piBHA 36epexeHHs KiHuiBku. Llen meton
€ KopucHMM Ansa o6'ekTuBisauil pedyneTaTiB. IHPOPMaTVBHUM TECTOM €
piBEHb CUCTONIYHOIO TUCKY, NPU SKOMY 3'ABNSETLCA peakTuBHa rinepe-
mii. Lle Bigobpaxae o6‘€eMHy LWBMAKICTb MAMHY KPOBi Yepes konatepani.
OTpvmaHi pesynbTaTi 3ag0BiNIbHO KOPENIOTh i3 TSXKKICTIO iwemil i cTa-
HOM KonareparnbHOro KpoBoobiry. IHOOPMAaTUBHICTL TECTY 3 PEAaKTUBHOO
rinepemieto ctaHoBUTbL NoHag 80%.

Mpw JTOTMT MOXIMBO BU3HAYUTU NYNbCATUBHICTb NIAMHY KPOBI B Pi3HNX
AiNsiHKaX CTONW i FOMINKK, CTYNiHb KOMMNEHcaL,ii i nepcnexkTuBn 36epexxeHHs
KiHUiBKM Ta piBeHb amnyTauii. [HpopmaTUBHICTE NOro (30Kkpema nokasHuka
BMCOKOAMNIITYAHOrO NysibCYtOYOro nAnHY KPOBi NPW KPUTUYHIN iLlemii)
nepesuye 90%.

BucHoBku. JIOT — BUCOKOIHOPMATUBHUIA METOA, L0 A03BONSE
OLIHWUTK NyNbCaTUBHICTb KPOBOMMNHY Yy KOHKPETHIN AinsHui. HanbinbLw
iHpopmaTUBHWIA NapamMeTp — BUCOKOAMMIITYOHWUI NYNbCYHOYUA MINH KPOBI.
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SOLUTION TO THE PROBLEMS OF OPTIMIZATION
IN BIOTECHNOLOGY

"Makarov A., ?2Levkin D.

'V.N.Karazin Kharkiv National University, Kharkiv, Ukraine;
2Petro Vasilenko Kharkiv National Technical University of Agriculture,
Kharkiv, Ukraine,
e-mail: valoi@i.ua

In this report we have examined the questions of the process of math-
ematical modeling of an action process of a laser beam on an embryo.
For the purpose of saving expenditure of energy and reduction cell injuries
while transplantation, the authors have made optimizing on capacity and
time of laser action process. The main task, which the authors solve, is to
optimizing technical parameters of laser radiation taking in consideration
limitations of allocation of temperature fields and technical parameters of
laser emitters. The research has novelty because the peculiarities of an
action process of a laser beam on an embryo and its three-layer hetero-
geneous internal structure are taken into consideration at mathematical
modeling and optimizing technical parameters of a laser emitter.

We are going to examine the embryo under an action process of a
laser beam in this work. During laser radiation action the embryo is heated
unevenly, and the point at the external membrane, where the laser beam
is focused, would be the most heated. During laser division of the embryo
it is necessary to control heating temperature of the embryo layers and
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take into consideration maximum temperature of the membrane and per-
missible temperature of embryo cells to reduce embryo cell injuries and
the overall embryo injuries.

Due to three-layer heterogeneous internal structure and spherical form
of an embryo, the mathematical model of an action process of a laser beam
on an embryo is the boundary-value problem of the system of non-sta-
tionary and heterogeneous differential equations of thermal conductivity
in spherical coordinate system. To take into consideration multilayered
structure of the given microbiological object and peculiarities of technical
parameters of laser emitters equalities of environment division in embryo
layers were introduced in the mathematical model. The sphere would
become the rectangle, and the boundary-value problem would become
the multiple-point problem in multilayered environment. The authors have
examined such problems previously and their correctness at spaces of
smooth finite functions with power growth was proved. The correctness,
which was proved by the authors, allows increasing the accuracy of ob-
tained solution of the boundary-value problem at numerical implementation
of the mathematical model.

The peculiarities of target function and applied optimized mathematical
models influence the choice of methods for their numerical implementation
and optimization. It is necessary to take into consideration the nonlinearity
of restrictions on temperature field and on technical parameters of a laser
beam. For enumeration of values of extreme of temperature fields and
optimizing parameters of laser emitters multiple solution of the bound-
ary-value problem is essential, which requires additional expenditure of
time and machine memory. After solving the boundary-value problem
using the method of separated variables and undetermined coefficients,
we begin to optimize power and time of an action process of a laser beam
on an embryo. The optimization of the parameters is conducted using a
step method by value of integral criterion of cell embryo viability at nodes
of a large grid.

The large even grid of discretization of power and time of a laser beam
is built. The search of local extreme is conducted using the method of di-
rectional enumeration align to the large grid. We find the value of injuries
in the point of even grid, compare it with the value of embryo injuries in
the previous point of even grid and remember the most rational one. Then
we take the value of injuries in the next point and the process is repeated.
If there is no point with the optimal value of embryo injuries among the
points of the large even grid, we reduce steps of grid. The reduction of
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grid is being conducted and the process of analysis of embryo injuries at
nodes of grid is repeated. It requires additional expenditure of time for
solving boundary-value problems. The correctness of such problems takes
significant part in increasing operating speed and exactness of realization
of applied optimized mathematical models of an action process of a laser
beam on an embryo. The process of optimization is being conducted as
long as given exactness of obtained solution is not achieved and the time
for solving boundary-value problems is not over. After all necessary calcu-
lations we got the record value of power (135 mW) and duration (3 ps) of
the action process of a laser beam on an embryo, operating with values
of which we reduce cell injuries by 3%.

The researches made in this work allow decreasing energy con-
sumption and increasing cell embryo viability. The detailed and deeper
examination of the questions mentioned in this work would allow explor-
ing the modes of laser action process on an embryo and increasing the
quality of biotechnological process of embryo division, which is needed
for transplantation of embryo cells. It should be noticed that any technical
parameters of laser emitters can be used as optimized parameters, and
the optimization can be conducted realizing another applied optimized
mathematical model of an action process of a laser beam on an embryo.
Besides, while building another calculated mathematical model and chang-
ing set of methods in computational structure, it is possible to optimize
any technical parameters of the process of laser welding of biomaterial or
cutting artificial and natural leather.

SPECTRAL MANIFESTATION OF THE SMALL MOLECULES
INTERACTION WITH METAL NANOPARTICLES
IN TRIPLE NANOCOMPOSITES

Naumenko A.P., Kutsevol N.V., Yeshchenko O.A.,
Harahuts Yu.l., Chumachenko V.A.

Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
e-mail: ap_naumenko@ukr.net

Cancer remains a major healthcare problem in the world despite strong
research efforts towards tackling the disease. The nanomedicine seems is
the promising approach in designing the cancer therapies mainly because
nanosystems for drug delivery have likelihood to increase circulation half-
life of the drug(s), improve pharmacokinetics. Polymer nanocarriers can
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improve drug solubility, prolong systemic drug half-life, and reduce harmful
side effects. Moreover such system can deliver simultaneously two or more
drugs for combination therapy.

The goal of the present study is to study dual (Polymer/Au, Polymer/Ag,
Polymer/Cisplatin, Polymer/Berberine, Polymer/Doxorubicin (Dox) and
Polymer/Chlorin €6) and triple (Polymer/Ag/Cisplatin, Polymer/Au/Chlorin
€6, Polymer/Au/Dox etc) hybrid nanosystems based on new biocom-
patible branched star-like copolymers Dextran-graft-Polyacrylamide in
non-ionic (D-g-PAA) or anionic (Dg-PAA(PE) form and thermosensitive
Poly-N-iso-Propylacrylamide polymer for photodynamic and drug antican-
cer therapy. Spectroscopy in ultraviolet and visible wavelength ranges as
well as photoluminescence methods have been used for characterization
of these nanosystems.

Comparative analysis of the optical absorption spectra for dual (Poly-
mer/MeNPs, Polymer/SMs) and trial (Polymer/MeNPs/SMs, Polymer/
MeNPs/Photosensitizer) nanosystems allowed to conclude: 1) both types
of polymer matrices do not absorb in the wavelength range 300-800 nm;
2) the contributions of components of the triple system to the absorption
spectrum of nanosystems are not additive, that testified the existence of
the interaction of the small molecules (SMs) or photosensitizer Chlorin €6
with MeNPs; 3) the dependence of the intensity of Sore band (405 nm) of
Chlorin e6 (Ce6) on the AuNPs concentration for D70-g-PAA/AuNPs/Ce6
and D70-g-PAA(PE)/AuNPs/Ce6 triple nanosystems demonstrated that the
efficiency of Chlorin €6 decreases more slowly with increasing of AuUNPs
concentration for nanosystem synthesized in anionic polymer matrix in
comparison with nonionic one.

It was concluded that the nanosystem D-g-PAA(PE)/AuNPs/Ce6 is
more efficient and can be used in the more wide region of the AuNPs
concentration for photodynamic antitumor therapy.
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SCATTERING OF LASER RADIATION BY HUMAN HAIR

AND MEDICAL ANALYSIS OF ITS CHARACTERISTICS
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Actuality. Mathematical models, which are describing distribution
of light in biological matters, are using for the solving of medical tasks
of laser diagnostics, therapy and surgery. It is necessary to know the
optical parameters of matter. It is necessery, for example, in dermatology
and cosmetology to know concentration and physical and chemical
characteristics of pigments in hairs.

Purpose of work is investigation of optical prorerties of human hair
for purpose to find the concentration of melanin and other matter.

Methods. A hair is a cylinder by diameter from 10 to 300 mm. An
external shell (cuticle) is dense outward coverage. A cuticle is formed by
flat which are disposed above each other as in the tiled roof. They are
disposed in 6-9 layers. They consist of keratin and protolipids,which are
forming the shell of hair. They maintenance big matters - mechanical of
internal layers of hair. The organic components of cuticle are fats, squirrel.
They provide elasticity and natural brilliance of hair. The state of cuticle
is an important diagnostic sign. At many diseases the state of hairs gets
worse, because to their internal and outward layers the enough body of
vitamins and other matters breaks off to act. Outward die off thus, and
the surface of hair loses a smooth structure. Optical properties of hair (
absorption and scattering ability) change sharply.

The inside of hair (cortex) is formed by the ceratin fibres, surrounded
by matrix with sulfur and three types of , which are responsy for metabolism
and morphology of hair. There is an approximately 90% mass of hair
on cortex. Melanin granules are disposed in him. The color of hair is
determined by their structure and also concentration and type of melanin:
eumelanin, which paints hairs in blackand or brown, and feomelanin, which
gives an light tints to the hairs. In grey hairs the of melanocits diminishes
and there are air spaces doing hairs light..

Thus:

- Scattering of light by a hair is determined by the ceratin scales of
cuticle and melanin granules located in cortex. In grey hairs scattering of
light takes place also on the bubbles of air into a hair.
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- Absorption of light in a hair is determined by an and type of melanin.

It is possible to define the medical state of hair by measuring these
characteristics — diagram of scattering and factors of absorption and
scattering.

Results. The diagrams of scattering of a few hairs of different color are
measured from the people of different age. The angle of incidence of laser
radiation changed from 0° to 80°. The scattering and absorbing energy is
found. Correlation of these parameters with the state of hair, age of man,
color of hairs was found.

The of hairs are done under a microscope, and the digital analysis of
the images was made for estimation of maintenance of melanin. This was
found intensity of red, blue and green constituents of image by the computer
mathematical program for this purpose. These parameters association is
analysed with the parameters of diffraction picture (diagrams of scattering).

Conclusion. This is found the correlation between scattering and
absorption of light by a human hair, its color characteristics and maintenance
of melanin in the hair.

ANALYSIS OF PATENT ACTIVITY IN THE FIELD
OF LASER MEDICINE

Timanyuk V.N., Pogorelov S.V., Timanyuk V.A.

National University of Pharmacy, Kharkov, Ukraine,
e-mail: timanjuk@gmail.com

Prospects and trends in the application of laser technology in med-
icine should be studied based on the analysis of patent documentation.
Systematization, analytical processing of patent information allows to ob-
tain: information on the development trend of a particular scientific area;
the description of inventions-analogues that can serve as a basis for the
creation of new and more advanced technical solutions; information on
scientific achievements of certain organizations and individual developers;
information on the legal status of the patent owner (patent validity period,
territory of action, etc.); on the activities of competitors; identification of
potential counterparties, licensors, licensees and partners, information for
the economic evaluation of technologies.

The patent analysis of inventions reflects the innovative direction
of scientific research, since innovation on the terms of recognition of its
invention should have a worldwide novelty, inventive level and industrial
applicability. The present work is devoted to a statistical analysis of patents
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in photonics. Successful work on the use of lasers in medicine is in close
cooperation between physicians and physicists. Demand for laser prod-
ucts in the world increases annually by 10-15%, the photonics market in
medicine in 2016 was 0.9 billion $ (Laser Focus World). For the analysis
of the patent situation in laser medicine, the following main indices of the
International Patent Classification were selected: A61B — diagnostics,
surgery; A61N — radiation therapy; A61F 9/008 — methods or devices used
in eye surgery using lasers; A61H 39/08 — devices used in physiotherapy,
stimulation of specific reflex points on the body surface.

Patent Information Search was conducted using the following databases.

1. Specialized database «Inventions (utility models) in Ukraine»
— http://base.uipv.org;

2. Information retrieval system of Belarus — http://belgospatent.by;

3. Website of the State Patent Bureau of Lithuania — http://www.vpb.gov.It

4. RUPAT (RUPAT_NEW) —full-text databases of Russian patents for
inventions — http://www1 fips.ru;

5. The database Espacenet — https://en.espacenet.com. The database
contains patent information and documentation of more than 90 countries
and international organizations.

When searching the Espacenet database, the Cooperative Patent Clas-
sification was also used. The search was conducted for the period 2012-2017.

The greatest number of patents was found by the indices A61N and
A61B 18/20. The distribution of the number of patents for the leading
countries of the world for the period 2012-2017 is shown in Table 1.

Particular attention is paid to patent analysis in the field of laser
medicine in Ukraine, Belarus, Lithuania, Kazakhstan. In Ukraine, about
50 organizations are involved in laser medicine, in Belarus — 60, in Lithua-
nia— 30 and in Russia - about 840. In Belarus, laser medicine is recognized
as a priority research area, created the Laser Association, also the Laser
Association established in Lithuania.

The distribution of the number of patents for Ukraine, Belarus, Lithu-
ania, Kazakhstan for the period 2012-2017 is shown in Table 2.

From the table it can be clearly seen that Ukraine occupies a leading
position in the number of patents for all major IPC indices. On the basis of
the study of patent documents for the period 2012-2017 were identified:
leading organizations — patent holders; activity of patenting by sections
of medicine; trend development direction; individuals-patent owners who
work independently in this field; the most promising and effective inventions
have been selected.
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Table 1

Distribution of the number of patents for the leading countries of

the world for the period 2012-2017

Total Number of patents received by some countries
number
IPC Index of
patents | US | CN | KR | JP | RU | DE | CH | NL | GB | IT
in the
database
A61B 18/20 10000 57 | 23 |20 | 11 (10| 9 2 |28 3 8
A61N 5/06 10000 32 | 17 | 17 | 13 | 5 5 - - 3 -
AB1N 5/067 4495 11 60 | 6 3 |20 | - — — - | -
AB61N 5/02 2956 23 | 35 | — 6 | 13| 8 - - 3 -
AB1N 5/04 482 6 5 - 3 1 2 — - 2 —
AB61N 5/01 337 9 9 2 4 9 3 1 — —
AB1N 5/073 89 1 2 1 — — — — — - | -
Total: | 139 | 151 | 46 | 40 | 58 | 27 | 3 [ 28 | 11 | 10
Table 2

Distribution of the number of patents for Ukraine, Belarus,

Lithuania, Kazakhstan

Number of patents for some countries

UA BY LT KZ
Total number of patents in ke i) o e
IPC Index the database b;/) country o I = B - I I I
81 5| 8|8|8|8|8|%B
Q < Q| | 0| <| O <
[v4 o [v4 o
A61B 18/20 | UA-91,BY-22,LT-1,KZ-3 41 [ 20|15 2] 1[1]3]3s
AB1N 5/06 UA-493,BY - 190, LT -7,KZ - 40 66 50 27 | 16 7 2 3 3
ABIN 5/067 | UA-284,BY-60,LT-0,KZ-44 | 77 | 48 |19 | 8 | - | - [ 9 | 5
ABIN5/02 | UA-141,BY-29,LT-0,KZ-4 32 9 [3]1]-1- -
ABIN5/04 | UA-52, BY-0,LT-0,KZ-0 2 [ 2 [ -]-T-T-1-7-
A6IN5/01 | UA-48 BY-5LT-0,KZ-0 6 | 6 - =-1-7-
A61N 5/073 | UA-16,BY-2,LT-0,KZ- 10 1 1 21 ]-]-12
Total: | 224 | 134 |67 [ 22| 8 | 3 [ 17 | 13
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Conclusions:

1. This work is the processing and systematization of a huge array
of patent documentation, which is issued in the form of a report on patent
research and can be fully submitted to interested persons.

2. The analysis of the patent situation of the leading countries of the
world has shown that the company pays special attention to the ways
and methods of delivering powerful laser radiation to the place of oper-
ative intervention with the maximum protection of healthy cells. In laser
therapy, a complex laser treatment is widely used to obtain a synergistic
effect, to achieve a more rapid and effective treatment. A large number
of patents concern photodynamic therapy. There is a growing tendency
of laser radiation methods in the field of aesthetic medicine, where such
trends as rejuvenation and stimulation of hair growth prevail, and most
often use semiconductor diode lasers, laser acupuncture devices are also
being improved.

3. In Ukraine, more than 38% of patents belong to individuals. Among
the patent owners are leading scientists and specialists in laser medicine.
A small-scale, but promising direction in the use of light-emitting diodes in
medicine is developed by Korobov A.M., who has 27 patents. Innovative
technologies creates Rozumenko V.D., concern laser-surgical removal of
brain tumors. He developed a system of surgical neuronavigation. During
the period 2006-2016, he received 83 patents. It is interesting to laser
therapy Yu.M.Kulikovich and al.: in 2002-2006, they obtained 19 patents

4. In Ukraine, more than 96% are not patents for inventions, but pat-
ents for utility models. As is known, utility models are considered «weak
patentsy, since they do not carry out qualification examination, the patent
operates only 10 years, and not 20 years as a patent for an invention. This
is due to the fact that patent holders do not have the financial ability to file
applications for inventions. Of the total number of patents, only about 38%
of patents in Ukraine, as well as in Belarus, Lithuania, Kazakhstan are in
force. This is also due to the fact that there is no means to support them
in force, there is no state support for innovation activity, the intellectual
property market has not been formed, and so on.
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YOOCKOHANEHHA EKCNPEC-METOAUK IDEHTU®IKALLI
TA COPTOBOIO AHATI3Y 3PA3KIB COHALUHUKOBOI OnIi
METOOAMMU ®OTOCTUMYJIbOBAHOI NMIOMIHECLIEHLIII

3auwenkiHa H.M., TapaHoB B.B., HakoHe4uHuin O.A.

HaujoHanbHuli mexHidHUl yHisepcumem YkpaiHu «Kuigcbkul nonimexHiyHul
iHcmumym imeHi lzops Cikopcbkoeo», M. Kuie, Ykpaina,
e-mail: lambit@ukr.net

BcTtyn. B po6oTi BU3HayeHi nepeBarn ta HeAOMiKN iCHYOUYMX
iHCTpyMEeHTanbHUX MeTOAIB AiarHOCTUKU CkNnajy Ta BNacTUBOCTEN
Macen 1 onienogibHMX piakux pe4oBnH MasoBiZOMOro ckragy opraHivyHoi
npvpoan. BubpaHo metogm Ta 3acobu aHanisy AaHNX PeHOBUH, L0 MatoTb
HaMKpaLli NOKa3HUKM NO BiAHOLLEHHIO 3aTpaTu/oTpuMaHui pesynbTar, Ta
BiANOBigAOTb BUMOram ekcnpec giarHoctuki. Ocobnuea yeara npugineHa
MeToAy NMOMIHECLIEHTHOT hNyopuUMETPIi.

MpeomeTom gocnigXeHHs € npouec peecTpauii KinbKicHUX Ta
AKICHMX MapamMeTpiB COHSILLHMKOBOT ONii 3a 4ONOMOrot0 po3pobreHoro
AocnigHoro 3paska BMMiptoBarnbHoro 3acoby. HoensHa poboTtu nonsrae y
BOOCKOHAreHHi MeToay BU3HAYEHHS COPTOBUX MOKA3HMKIB ONiENogdibHNxX
XiMiYHMX CNONyK B pigkin dasi noMiHecL,eHTHMM MeTo4oM, Ta y anpobaui
YCTAHOBKM AMS KiNbKiCHOrO Ta SKICHOro fMOMiHECLLEeHTHOro aHanisy
onienoaibHMx peyoBuH 3a Yac He Oinblue 1-2 c. MeTop Ta 3acid MoXyTb
OyTK pO3NOBCIOAXKEHI Ha BionoriyHi Ta MeanyHi NnpenapaTu.

B onTuyHUX mMeToagax aHanidy AKiCHMX i KifbKiCHUX BMacTMBOCTEWN
XapuyoBUX NPOAYKTIB Ta OpraHiyHOi CUPOBUHU BUKOPUCTOBYIOTHCS
ynbTpadioneToa (Y®), Buguma ta iHdpavepsoHa (I4) obnacti cnektpy.
[Ona KOXHOT peYOBUHU CNEKTPWU MOrMMHAHHA Ta BUNPOMIHIOBAHHSA
iHoMBIQyanbHi | 3anexatb Big 6ygoBu pedoBuHW. CnekTpanbHi MeToam
AocnigpkeHHst 6y40BM | BNACTMBOCTEN XiMIYHUX 3y€4HAHb | METOAM KOHTPOJTHO
AKOCTI NpoAYKLUIiT, siKi CTBOPEHi Ha iX OCHOBI, 6a3yloTbCsl Ha B3aeMogii
€NeKTPOMarHiTHOro BUMNPOMIHIOBAHHSA 3 PEYOBMHOMD, WO NPUBOAUTL
00 BUMHUKHEHHS B Hill PI3HUX eHepreTUYHUX nepexodiB — eneKkTPpoHHUX,
KonmBanbHUX, 06epTanbHKX, a TakoX Nepexonis, NoB>a3aHNX 3i 3MIHO
HanpsiIMKy MarHiTHOro MOMEHTY eNeKTPOHIB i agep.

JllomiHecLeHUis BUHMKae B pe3ynbTaTi NOrMMHAHHA PEYOBUHOK
eHeprii enekTPoMarHiTHUX XBUIb NEBHOI JOBXUHU Ta Nepexoay aToMmis
OnpoMiHeHOro 06’ekTy 3 HOpManbHOro y 30yaXeHUN enekTPOHHMUI
cTaH. Mpwu 36yaxeHHI noMiHecueHUiT BigObyBaeTbCst NOrMUHaHHSA
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KOPOTKOXBMIbOBOro Y® BUMNPOMIHIOBaHHSA AOCNIAXYBaHOK PEYOBUHO
3 noganblUiMM BUMNYCKAHHAM MPOMEHIB 3 OinblUIOK OOBXWUHOK XBUi
(cBiTiHHS mocnimxyBaHoro obyekTa). BignosigHo o 3akoHy CTokca, cnekTp
NIOMIHECUEHLT NexuTb B BinbLU JOBroXBUITbOBIN 061acTi B MOPIBHSHHI
3i CNEeKTPOM MOTIMHAaHHA TOro XX 3eAHaHHs. CneKkTpoMm ItoMiHecueHLii
(chnyopecueHuii abo doctopecLeHLii) HasMBaTb 3anexHiCTb BUAY:
1=f(}), e I, - IHTEHCMBHICTb CBITNa NtoMiHeCLEeHUT B BIGHOCHUX OANHMUSIX,
BUMIpSIHA MPUX OOBXWUHI XBUII A.

BinbwicTe XiMiYHUX Ta Gi3NKO-XIMIYHUX METOAMK OornepaTUBHOro
KOHTPOIO KifIbKICHUX | IKICHMX NapaMeTpiB OpraHiYHMX pedoBMH JO3BONSE
OOCUTb TOYHO BUABMSATU COPTOBY MpPUHAnNexHicTb Npob BHAcnNigok
BM3HAYeHHS HAsIBHOCTI Ta KOHLUeEeHTpauii BKNOYEHb pi3HOI Npupoaun
y pocnigxysaHoMmy 3pasky. OgHak, y 6inblwocTi Bunagkis, gaHi npo
MiHiManbHi KOHUEHTpauil BiAHOCATBCS OO PEYOBUH WO 3HAxXo4AaTbCs
B UMCTOMY (Pi3ioNoriYHOMY PO3YKHI.

KoHcTpyKuia gocnigHoro 3paska BMMipHOBaNibHOro 3acoby
Ta MeToAuKa AochniaXeHb. BunpomiHioBavamu ans 30yaxeHHs
KBaHTOBOIO BUXOAY NOMiHecueHUiT 6ynu ceiTnogioau, O BUNPOMIHIOOTb
y cnekTpanbHoMy AianasoHi 365 ta 385 HM. B akocTi dpoTogeTtekTopa Bu-
KOpUCTaHO ManoLLyMHUI LWpoKocmyroBuin dootonpunmay gipmm TAOS Ta
CMYTOBI (hinbTpy, WO 4O3BONMIO 3pOOUTU OLIHKY MOTY>XHOCTI CBiTNa, sike
NPONLLNO camMe Yepes JOCTiAHY KBApLIOBY KIOBETY i3 3pa3kaMu COHSILLHW-
KOBOI onii BUGpaHOro cOpToBOro cknagy.

Mpu BUOOpI cnocoby geTekuii BUXoay NoMIHECLLEHLiT AOCHigKyBaHNX
3paskiB M1 3yNUHUIMCS Ha cnocobi, Npu SKoMy oTonpunmay po3mileHO
nig kytom 90° o HopMani MPOXOMXKEHHS 30y AXKYHUOro BUMPOMIHIOBAHHS.
B paHomy Bunagky 30yapkytoue BUMNPOMIHIOBAHHS MOBHICTIO racutbes
nicnsi NPOXOMAXXEHHS KIOBETM i3 3pa3koM i HE CTBOPHOE 3aBag Ans poboTun
doTogeTekTopa. 3acib BMMiptOBaHHS BKMOYaE NPUCTPIA peecTpalii
ONTUYHOrO BUNPOMIHIOBAHHSA - HaNiBNpoOBiQHUKOBUA ManowyMHUN
HOTOOETEKTOP 3 MOXKIMBICTIO 3HATTS CUTHANY 5K B aHanoro.in chopMi (Npu
NigKNOYEHHI TpaHciMneaaHCHOro NiacunoBaya Ha BUXig (oTOAEeTEKTOPY),
Tak i Npu Nigkn4veHi potogeTekTopy A0 BOyAOBAHOrO NMPUCTPOD
dopMyBaHHS Ta 0O6pobKM curHany.

MpoBeneHi KinbKiCHi NMOMIHECLEHTHI AOCNigXEeHHSa nonsranu
B peecTpaLii KBaHTOBOro BMxoay dnyopecueHLil 7, Lo BUMNPOMIHIOETLCA
3paskoM B pPi3HMX HanNpsaMKax B YCivi CnekTpansHoi 06nacTi noMiHecLeHLji.
3 CBITNOBOrO MOTOKY 3@ JOMOMOIOK OUCTIEPTYHYMX ENTEMEHTIB (CMYrOBMUX
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inbTPIB) MY BUAINANN Ta BUMiptoBanuM OTOCTPYM caMe B Til YacCTUHI
CMeKTpy, sika Hecna iHdopMaLito NPo 3MiHY KiNbKiICHOI XapaKkTepucTuKm
pevoBuHu: [ =1 K-(1-T)7.

Takum YMHOM, IHTEHCUBHICTb NOMiHEcUeHUiT /, ~nponopuinHa
iIHTEHCUBHOCTI 30Yy/)KYHO4OrO CBIT/Na /, KBaHTOBOMY BMXOAY NOMIHECLEHLT
n, koediuieHTy nornnHaHHg cBitna (1-7). B Ton xe yac, koediulieHT
nponopuinHocTi K 3anexuTb Bif TiNECHOro KyTa, B MexXax fKoro
3ibpaHo cBiTNO NOMiHecUeHLUil, BiA WNPUHM CNEKTPY, WO obpizaeTbes
AVCNEepryloynmM eneMeHTom abo CBITNoiNsTPOM crnekTpansHoi obnacTi
NponyckaHHa CMyroBux (inbTpiB, a Takox Bif, YYyTNMBOCTI NpunMada, Lo
PEeECTPYe KBAHTOBUI BUXiA NFOMIHECLEHLiT 4OCNigXXyBaHMX 3pas3kiB.

Pe3synbTaTn Ta 06roBopeHHs. [1ns nepumnx ekcnepumeHTanbHnX
pobiT 6ynun 0bpaHi 3 COPTN COHALLIHMKOBOI ONil BITYN3HSAHOIO BUPOOHMKA
(HapaHi NpMBaTHUM NIZNPUEMCTBOM B paMKax AOroBopy Npo cnisnpadito)
LLIO BiQMNOBIAA0Tb NEBHUM CTaAiIsIM TEXHOMOrYHOroO NpoLecy BUPOOHULITBA
onii COHALLHMKOBOI padhiHOBaHOT 4e3040p0BaHOT BUMOPOXEHOT (Mapku [1).
PesynbTaTtn BUMiptoBanucs B ogMHULAX NPONOPLINHOCTI, LLIO BignoBiganu
3MiHi 3Ha4YeHHs Hanpyr Ha BUXoAj POToAeTEeKTopY B pO6O4OMY HAaCTOTHOMY
pianasoHi f ; =10-10% 'y (puc. 1).

14000

12000 I

[HTeHGHRHICTE IO B HECHEN T, o)

4000 ! \

. M‘—W \k

o Sl
a00 aso SO0 550 = 650 700 750

Poboamuid gianasoH SJOBMHH XBHIIE (M), HMM

——— OwriA COHAMHPFEOEA MNIpaToEadHa HeEENMOPOMEeHa (IIpecoEad, eKCTP A INEHa )

— Oaia coMANHKoEa HepadiHoEaHa XOJ0SHOIO NP €CYEAMNHA NePIIOTD BLIEEY

— Owaia copAmHEKoEa padimoEana JesogopoEaHa EHMOpP odeHa (Mapxa )
Boza ownmresa

Puc. 1. 3miHa iHmeHcusHocmi /iloMiHecyeHyji (y BIOHOCHUX 00UHUUSIX) B8
npoyeci copmoso20 aHaslizy Harnisghabpukamis COHSWHUKOBOI o/l o
gionosioae pisHUM emarnax mexHos102il BuUPObHUYMBa 0/1ii COHAWHUKO-

BOI' paghiHoBaHOI 0e3000p0BaHOI BUMOPOXEHOI (Mapku /)
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Mepwwuin gocnigxyBaHui 3pa3ok (onis HepadiHoBaHa X0NoOgHOro
npecyBaHHs MEPLUOro BiAKMMY, NEPLUOro COpTY - YEPBOHUI rpadik Ha
puc. 1) Mae xapakTepucTUYHUI MiK BUXOQY JtOMiHecLeHLii B obnacTi
JOBXWH XBUNb 660-680 HM, WO NOB’A3aHO i3 HASIBHICTIO B HEOYULLIEHIN
COHSILLIHWKOBIN Onil NPSAMOro BiAXNMY BaXXKUX NOMIHEHACUYEHMX MaCISIHUX
dpakuin cknagHoi 6ynosu, docdoninigis, BOCKIB Ta (hiTOCTEPUHIB, O
MatoTb MiKk BUNPOMIHIOBAHHSA caMe B [aHii obnacrTi

3pasok onii, Wo NponLwoB rigpaTtadito (cuHin rpadik Ha puc. 1), He
MIiCTUTb Y CBOEMY cknagi cdocconinigis Ta CTepUHOBUX CMOMYK, ane
MICTUTb OesiKy KiNbKiCTb BOCKOMOAIOHMX pEYOBUH, LLIO Aat0Th 3aNULLIKOBUIA
cnig B obnacTi 670110 Hm. lMpouec rigpaTauii NpoBOANTLCS A1 3MEHLLEH-
HS KiNTbKOCTi BaXKKMX MacrnsHUX ppakuin Ta doocdoninigis B COHSILLIHNKOBIN
onii, Wo 34aTHi 40 0CadXyBaHHS i3 KOMOIAHOT CMCTEMU NPU MEXaHIYHUX
30BHILLHIX BNnuBax (BibpaLisi B NpoLeci TpaHCMOPTYBaHHS Ta iH.) B MPOLECI
NnepBUHHOI NepepobKN.

Takox Ha gaHOMy eTani B KOMOigHY CUCTEMY, WO npencrtaBnse
co60t0 onis NPAAMOTOo BiAXXMMY, BHOCUTLCS rOMOreHisaTop A5 ctabinisauii
dpakuinHoro cknagy cymiui. B npoueci nepepobku y Hanisdabpukat
COHSIWWHUKOBOI onii MOXYTb 6YTU NOBTOPHO BHECEHI MEBHi rpynu
docdoninigis Ans NiaBULLEHHS aKTUBHOCTI @aHTUOKCUAAHTHUX CUCTEM
OpraHiamy Ta HopMarnisauji TpaBneHHs.

Onis padpiHoBaHa Ae3oaopoBaHa BUMOpOXeHa Mapku [ (3eneHuin
rpadbik Ha puc. 1) nponwna npouec BiHTepu3auii (BUMOPOXyBaHHS)
3 MeTO 3B>A3yBaHHS i BUAanNeHHs BOCKIB i BOCKONOAiIGHNX peyoBUH.
B pesynbTaTti LbOro onis HabyBae TOBapHUX SIKOCTEN, TaK sIK BOCKM i
iTOCTEPUHM YTBOPIOKOTL 3aBUCI Ta NEPETBOPIOIOTL FOTOBUIA NPOAYKT
Ha cycneHsito npu TpuBanomy 36epiraHHi (binbwe 2-3 micsAuis i3 Aatu
BMpOoOHMUTBA). Ha 3aBepwanbHMX cTagisx BUpoOHULUTBA i3 KOMNoigHoi
cMcTEMM npolecamn aesofopadii NpoBoAATb BUOANEHHST PEYOBUH, SKi
HafalTb CTOPOHHIN 3anax i CMak COHSALHWMKOBIN onii. [lesogopoBaHa
BMMOPOXXEHA COHSILLIHMKOBA Ofisl HE Mae CMaky i 3anaxy, A4obpe nigxoanTb
ONa cMaxeHHs, 60 He CTBOPIOE B NpoLeci TepMiIYHOrO OKUCNEHHS
KaHUEepOreHH1X Crosyk, WO BMHUKaOTb BHACMiAOK TEPMIYHOIO po3knagy
romMoreHisartopy.

Pestomytoun BuLeckadaHe, MOXXHE CTBEpAXKyBaTH, Lo anpoboBaHun
JocnigHnin 3pasok BUMIpIOBanbHOI YCTAaHOBKU NpuaaTHUM A0 peecTpalil
KBaHTOBOro BMXOAY JOMiHECUeHLUii macen Ta onienogibHux pevyoBuH
B pigkin doopmi (B TOMy umncni 6araTOKOMMNOHEHTHMX KOSOIAHUX CUCTEM
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MarnoBigoMoro cknagy). BiH nokasas 4OCUTE BUCOKY MEXY PO3PI3HEHHS K
no pobo4omMy ONnTUYHOMY Aiana3oHy, BUAINIEHOMY 33 LJOMOMOIOK CMYroBUX
GinbTpiB, TaK i N0 MeXi YyTNMBOCTI. [luHamiYHWIA Aiana3oH BUMIpOBaHb Ha
BUXOAi (OTOAETEKTOPY i3 BOYAOBAHMM TpaHCiMNe4aHTHUM MigcunioBayem
cknas 3log, i3 MOXNUBICTIO NOro NOAAMNbLIOrO PO3LLUMPEHHS.

B npoueci KOHCTpYKTMBHUX AOPO6OK BMMipOBanbHOro 3acoby
" noganbLumx gocnigkeHb ocobnuea yBara 6yae npyaineHa BigMexxyBaHHIO
noMiHecueHUii Big iHWKWX BUAIB BUNPOMIHIOBaAHHSA CBiTNa Monekynamu.
3a Bu3HayeHHAM C.l.BaBinosa, nomMiHecuUeHL €0 Tina B NeBHIA cnek-
TpanbHin 0bnacTi HasMBalTb HAAMMLLOK CBITIIOBOrO BUMPOMiHIOBAHHS
Hag TemnepaTypHUM 3a yMOBW, WO Le HagMipHEe BUNPOMIiHIOBAHHS
Mae€ KiHUeBYy TpMBanicTb, Ska nepeBuLLy€e nepiod CBIiTNOBMX KONMUBAHb.
AKWwo B po3ymHi NIOMiHeCUil0e ogHa pevyoBuHa, TO Ha hopmi cnekTpy
noMiHecUeHLUiT JoBXMHA XBWUMi 30YKeHHS He MOo3HavaeTbcs (npaBumno
Kawwi). Lie no3Bonsie BUKOPUCTOBYBATU CNEKTPOIyopuMETp ANs SKICHOro
i KiNbKiCHOro aHanisy NMIHECLiOYNX PEYOBUH.

BucHoBku. 1. 3anponoHoBaHMin MeTod Ta 3acib MoXyTb OyTu
3aCTOCOBaHi B TPbOX OCHOBHMX HanpsAMKax: igeHTudikauis (BU3Ha4YeHHs
COPTOBOI Ta BUAOBOI MNPUHANEXHOCTI JOCHiAXYBaHOro 3paska); SKiCHUR
(BU3Ha4YeHHS1 HAasABHOCTi NMEBHOI KOMMOHEHTN) Ta KifbKICHUIA (KOHUEHTpa-
Uit AoCnigXyBaHOI peyoBMHM Y 3pa3Ky) aHani3 3paskis. BuwieHasBaHi
npouenypv 34iNCHIOITLCA Ha YCiX eTanax nepepobku i BUpobHMUTBA,
TpaHCMOpPTYBaHHS i 306epiraHHs XxapyoBKX MPOAYKTIB.

2. BiNbWIiCcTb iCHYYMX XiMIYHUX Ta Pi3UKO-XIMIYHUX MeTOoOuK
onepaTMBHOIO KOHTPOSIO KiMbKICHWUX i SKICHUX NMapaMeTpiB opraHivyHux
pPEeYOBUH [03BONSE OOCUTbL TOYHO BUSIBIISATU COPTOBY MPUHAaNEXHICTb
JocnigpkyBaHux 3paskis. OgHak 3anponoHOBaHUA HaMW BUMIpHOBanbHUN
3acib go3Bonsie NPoBOAUTU COPTOBUIA Ta KiNbKiCHUIA eKcrpec aHania
npob B NOTOYHMX NpoLecax BUpOOHMLTBA, BiANOBIgae BUMOram ekcrnpec-
AiarHOCTUKM Ta Mae OOCTaTHIA CnekTpanbHUA Ta AMHaMiYHWUIA dianasoH
AN BUKOPUCTAHHS Ha BCiX NaHkax BUPOOHUYOro npoLiecy.

3. Janun BumiptoBanbHui 3acié moxe OyTn BUKOHAHUM Yy BUMNSAA
OKPEMMX KOMMAKTHUX FrEPMETUYHUX MOAYIIB i3 Manol MeTanoEMKICTHO.
lMporpamHe 3abe3neyeHHs Npunagy A03BOMSE NPOBOAUTU KOMMIIEKCHUI
nonepeaHin aHania napameTpiB BUOpaHOI peyoBMHU, a Takox 36epiratu
OTpUMaHI AaHi y BnacHy 6a3y gaHux, 3 NoAanbLLIOK MOXITMBICTIO 06po0ku
Ta aHanidy iHgopmaLii 3acobamu enekTpoHHO-064YMCNIOBaNbHOT TEXHIKN.
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IMPROVEMENT OF EXPRESS-METHODS OF IDENTIFICATION
AND VARIETAL ANALYSIS OF SAMPLES OF SUNFLOWER OIL
BY MEANS OF PHOTOSTIMULATED LUMINESCENCE
Zaschepkina N.M., Taranov V.V., Nakonechny O.A.

National Technical University of Ukraine «Kyiv Polytechnical Institute of
Ukraine», Kyiv, Ukraine,
e-mail: lambit@ukr.net

The work analyzes the currently existing instrumental diagnostic
methods for diagnosing informative parameters of oils and oily liquid sub-
stances of a little-known composition of organic nature, their advantages
and disadvantages are determined. The choice of methods and means of
analysis of these substances, which have the best indicators for the cost/
result obtained, and meet the requirements of express diagnostics, have
been selected. Particular attention is paid to the method of luminescent
fluorimetry.

The subject of the study is the process of registration of quantitative
and qualitative parameters of sunflower oil with the help of the developed
prototype of the measuring instrument. The novelty of the work is to improve
the method of determining the varietal indices of oily chemical compounds
in colloidal systems in the liquid phase by the luminescent method, and
testing the plant suitable for quantitative and qualitative luminescent analy-
sis of oily substances for a time not exceeding 1-2 sec. Further distribution
of the method and the means may be extended to biological and medical
preparations.

DEVICE FOR FIXATION OF OPTICAL FIBERS
Kholin V.V., Reva A.V., Petrushko Yu.A.

PSE «Photonica Plus», Cherkasy, Ukraine,
e-mail: info@fotonikaplus.com.ua

With the help of the developed device, the optical fiber is fastened to
effect impact on the affected surface with a maximum diameter of 30 mm.
The device allows to fix a few optical fibers; to change the position of light
guides in relation to one another and to the reference surface.

The functional diagram of our device is shown in fig. 1. The device
consists of a stub ring 1 intended for direct contact with the patient’s body;
of two racks 2 and a connecting plate 3, which together form the frame
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of the device. The optical fiber holders 4 are fixed to the axis 5 and can
rotate around it, allowing the optical fiber to be installed at the required
point along the diameter of the action. Optical fiber holders are secured with
rubber inserts 6, which ensure that they are tightly locked at the required
distances Ah from the zone of influence and Al along diameter. The axis
5 has an inner channel for fixing the main optical fiber, and the screw 7
provides for fixing it at a desired distance from the impact zone.

|
%\\ (entral opfical fiber \\\\
\ %\ 7 Screw fixing aptical fiber a
3 Comnecting plate =
TSRS | R
) g 6 Rubber inserts
5 Aus T
) Optical fibers
4 Holders opfical fiber PR §
2 Racks .
iy §
i — | g
Ah{ ﬁ ﬁ
1 Persevering circle T
#lmn Affected surface
#im —_—
57

Figure 1. The functional diagram and the 3D model of the device

The developed device can be used in the design of medical diagnostic
laser systems with optical fiber outputs.

MHOIOKAHAITbHbIA U3MEPUTEJIb MOLLIHOCTH
ONTUYECKOIO U3JNYYEHUA

TapaHos B.B.

HIIM «/lambum-3Hmuc», Kues, YkpauHa,
e-mail: lambit@ukr.net

B 1994 ., Ha ouepeHOM 3Tane pa3BuUTUA annapaTypbl Ang poTtoTepa-
nun, Mbl paspabotanu nepeble ManorabapuTHble 3MepPUTENN MOLLHOCTH
N SHEPrUn N3ny4eHus ra3oBbiX M NOMYNPOBOAHMKOBLIX Na3epoB. bonee
yem 20-neTHUIN ONbIT MPUMEHEHNS STUX M3MEPUTENEN B MHOTOYNCIEHHbIX
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KNUHWKaX, caHaTopusaX M Hay4dHbIX nabopatopusax noareepaun notped-
HOCTb B Npubopax AaHHOrO Krnacca, AalLwux BO3MOXHOCTb KOHTPONMNPO-
BaTb (M, crnefoBaTenbHO, U3MEHATb B HYXXHYH0 CTOPOHY) MOLLHOCTb 1 03y
BO30ENCTBUS Na3epHbIM U3ITyYEHNEM HENOCPEACTBEHHO HA MOBEPXHOCTYU
Tena naumeHTa. [ins yooBneTBOpeHUs 3Tol NoTpebHoCTM Obina paspa-
BGoTaHa cepus namepuTenen n 4o3MMETPOB, paboTalowmx B AnanasoHe
OJIMH BOJH M3MyYeHust OT ynbTpadroneToBon 4o MHdpakpacHom obracTen
cnekTpa.

B HacTosee Bpems HaWMMK KOMferaMmy BbiMyCKatTCA CEPUNHO
npubopbl, 0becnevmBatoLLme KOHTPOSb 32 ONTUYECKMMM NMOTOKaMU B Onpe-
OEeneHHbIX CnekTparnbHbIX AnanasoHax. [lpyMmeHeHne NMponpUeMHbIX
Mogyner obecnevmBaeT HeNpepbIBHYIO PEMMCTPaLMI0 MOLHOCTY 0 2 BT
B AnanasoHe AnvH BOMH A0 18 MKM (ganbHAs MHdpakpacHast obnactb
cnekTpa). OgHako 3Tu NpPUBOPbLI COXHbLI B 3KCMyaTaunm U A0CTaTovHO
4oporu, YTobbl X MO UCMONb30BaTh TepaneBTbl U KOCMETOSOM B CBO-
eli MOBCeOHEBHOWN NpaKTUKe, CTYAEHThbl U acnMpaHThbl B labopatopusax
YHVUBEPCUTETOB.

MMoaTomy, onMpasicb Ha COBPEMEHHYIO SIEMEHTHYH0 6a3y, Mbl MPUCTY-
MM K U3rOTOBIEHNIO MHOIOKaHarnbHbIX U3MEPUTENEN, T. €. K CO3AaHUI0
OTeYecTBEHHON ManorabapuTHOM U3MepuTenbHOW annapaTtypbl s no-
BCEOHEBHOIO NPUMEHEHUS MeAMKaMu, TEXHONoraMm, Hay4YHbIM1 paboTHY-
KaMu COOTBETCTBYHOLLMX HANpaBneHnn, rae HeoOXoAMMO KOHTPONMPOBaTb
CBETOBbIE MOTOKM.

B HacTosiLLeM coobLLeHnn npeacTaBneHa nHdopMaums o Haller pas-
paboTke nsmepuTens MOLHOCTU ANS perncTpaumm onTUYECKNX NOTOKOB
C MoLHOCTbIO OoT 1 go 999 mBT.

Mpu nomoLum aToro nprbopa 3a Bpems nopsigka 0,1 cekyHabl BO3MOX-
Ha permcTpaumsi MOLLHOCTM ONTUYECKOTrO U3ITyYeHWs B CMEKTpanbHOM ana-
nasoHe ot 360 70 900 HM C HENOCPEeACTBEHHOW NHANKALIMEN pe3yrbTaToB
Ha CBETOAMOOHOM 9KpaHe 1 nepegaven nHpopmMauum Ha KoMnboTep Ans
€€e COXpaHeHUs; 3TO NO3BONUT PEMMCTPMPOBATh U J03Y.

[nga npoxoxaeHus cepTndmkaumoHHbix paboTt coBmecTHO ¢ [0 «Ykp-
METpPCTaHAapT» BbllLEeYyKa3aHHbIV CrieKTparnbHbI AnanasoH pas3aeneH Ha
11 6a30BbIx cnekTpanbHbIx obnacTew (cM. puc. 1), oxBaTbiBaOLLUX AMWHbI
BOJTH Hanboree LWNMPOKO NCMONb3yeMbIX MOSYNPOBOAHNKOBBIX UCTOYHUKOB
nanyyenus. MNMepeknodeHne ananasoHa obecneynBaeTt paboTy namepu-
Tens B LUMPOKOM CNEKTpanbHOM Anana3oHe, UCNonb3ysi Af1s 3TOro ogHy
MPUEMHYHO roNOBKY CO cbanaHCpOBaHHBIM LLUMPOKOMOMOCHBIM (PUITETPOM.
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—

Puc. 1. ba3osble cnekmpa/ibHble 0bnacmu pa3pabomaHHo20
u3Mepumesisi MOWHOCMU U3/Ty4YeHuUsl

lMpoBeneHbl NepBblE U3MEPEHUS, pe3yrnbTaTbl KOTOPbIX CBUAETENb-
CTBYIOT O BOCMpPOM3BOAMMOCTU B npegenax otknoHeHus B 10%. OT1o
rOBOPUT O pearibHON BO3MOXHOCTU UCMOMb30BaHUA MHOrOKaHanbHOro
n3MepuTensa MOLLHOCTU B MOBCEAHEBHOM HAYYHOM W KITMHUYECKOW npak-
TuKe (B YaCTHOCTU, NpuK ceaHcax hoToTepanum).

MULTICHANNEL OPTICAL RADIATION POWER METER
Taranov V.
Lambit-Entis Ltd, Kyiv, Ukraine,
e-mail: lambit@ukr.net

For the last 25 years we were specializing in optical power meters
customized for various power sources from gas lasers to solar radiation.
Here we present the new model of portable optical radiation power meter
(BlNO-11) with optional USB interface. Our design allows registration of
optical radiation powers from 1 to 999 mW in the spectral range from 360
to 900 nm with readout time of 0.1 s. This spectrum range covers the
most widely used semiconductor sources of radiation. The real time data
readout available on built in LED screen and transmitted to digital device.
To achieve reproducibility of measurements up to 10% required for certi-
fication the full spectral range was divided into 11 regions with emission
line centers indicated on the front panel of the multichannel meter.
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®OTOTEPAMNEBTUYHA
MOBIJIbHA MATPULUA-TPAHC®OPMEP
KOPOBOBA A. - KOPOBOBA B. «<bAPBA-CAAC/MOB»
ANA NPODINAKTUKA TA NIKYBAHHA
CUHOPOMY OIABETUYHOI CTOMMU

'Kopobos A.M., 2Kopo6os B.A., 2Kopo6oe C.B., 'LLieeyeHko O.B.,
'Boikadora O.M., 'TaHiH B.1O., 'Tpeuko O.B., 'Koszayok O.J1.,
'Kosup O.B., 2babeHko J1.0., *Tomawescbkuin P.C., “IMaenoe C.B.

"XapkiecbKkull HaujoHanbHUl yHisepcumem imeHi B.H.KapasiHa
2Haykogo-8upobHu4ya meduko-bionoeiyHa kopriopauis «Jlazep i 30opos’s»
SHauioHanbHUl mexHiyHUl yHisepcumem
«XapkiecbKkul nonimexHidyHut iHcmumymy
‘BiHHUUBKUU HayjoHanbHUl mexHid4Hul yHigepcumem

3a paHumun ekcnepTiB MixkHapogHoi giabetnyHoi depepadii (IDF)
B 2015 poui y cBiTi 6yno 3apeectpoBaHo noHag 400 MinbAOHIB XBOPUX Ha
uykpoBuii giaber, a 8o 2040 ovikyeTbCst 36iNMbLUEHHS iX KiNbKOCTI B MIBTOPU
pa3n. CTaTUCTMYHI AaHi cBigyaTb Npo Te, Wo Binbw HiX y 15% xBopux
Ha LYKpPOBWI fiabeT cnocTepiraeTbCa YCKNaAHEHHS Y BUMMAAI CUHOPOMY
aiabeTtunyHoi ctonun. KoxHi 40 cekyH y CBiTi BUKOHYETbCS OfHa amnyTaList
HWXKHBOT KiHLiBKW. JleTanbHICTb NpU LUbOMY YCKMaAHEHHI Y nauieHTiB, ki
nepeHecny BUCOKY ammnyTaLito HXHBbOI KiHLiBKW, HabnuxaeTbcs 4o 70%.
OOH 3aknukae 3pobuTr BCe MOXITMBE AJ151 3MEHLLEHHS KilbKOCTi amnyTa-
Lin y XBOPUX Ha caxapHuii giabet xo4a 6 yaBivi. PeunanBHi 4eCTPYKTUBHI
YPaXXeHHs NOripwyoTb Npobnemun nikyBaHHs, peabiniTauii, couianbHoi
aonomoru, 36inbLyoyn eKOHOMIYHI BuTpaTu. Bece ue amyliye wykatu
HOBI METOAM MiKyBaHHSA i NPOMINaKkTUKK THINHO-HEKPOTUYHNX YCKNagHEHb
cvHapomy fiabetnyHoi ctonu. OgHMM 3 Takux MeTogiB € hoToTepanis.

B nabopaTtopii kBaHTOBOI Gionorii Ta KBaHTOBOI MeAULIMHN XapKiBCbKO-
ro HauioHanbHoOro yHieepcuteTy iMmeHi B.H.KapasiHa npoTarom ocTtaHHix
CEeMM POKiB MPOBOAATLCSA AOCHIIKEHHS Ail HU3bKOIHTEHCUBHOIO E€ITEKTPO-
MarHiTHOro BUMNPOMIHIOBaAHHA BMAMMOrO Ta iHppavyepBOHOro AianasoHiB
cneKkTpa Ha PO3BMTOK LIYKPOBOroO fiabeTy Ta MOro ycknagHeHb, B nepLly
yepry, Ha CUHAPOM AiabeTuyHoi cTonu.

Ha 6a3i pesynbraTiB doyHOaMeHTanbHUX AOCNIMKEHb PO3P0ObNATLCA
MEeTOAMKM Ta anapaTtu AN NiKyBaHHs i NpodinakTukn Hanbinbw Hebes-
MeYHOro yCKNagHEeHHs LlyKpOBOro fiabeTy - cuHapomy giabeTnyHoi ctonu.

“Application of Lasers in Medicine and Biology” 243



Physical and Technical Bases of Photobiology and Photomedicine

Byno po3pobneHo aekinbka MogmadikaLin cTauioHapHOro hoToTepanesTy-
Horo anapaty Kopobosa A. - Kopobosa B. «bapsa-CC».

dotoTepaneBTnyHi anapatu «bapsa-COC» 3 ycnixom BUKOPUCTOBY-
H0TbCS B NPOQiNIbHUX CaHaTopIAX Ta LeHTpax AiabeTnyHoi ctonu YkpaiHu
Ans npodinakTvku Ta fikyBaHHA CUHAPOMY AiabeTNyHOI CToMNW.

Ak nokasana npakTnka poboTn 3 XBOPUMM HA CUHAPOM AiabeTnyHOI
CTONW, CTauioHapHi anapaty He 3aBXAu 3pYYHi NpyW HagaHHi JONoMOoru
XBOPUM, SIKMM BaXKO NiAHATMCS 3 Nibkka. Tomy B nabopaTtopii Ha uen 4ac
po3pobnatoTbCs MOBINbHI OTOHHI MaTpuL, AKi BCTAHOBMIOKTLCS Ha Ne-
pecyBHUX NPUCTPOSIX.

B uin poboti npeacrasneHo moaudikoBaHy KOHCTPYKLItO nonepeaHsol
MOBINbHOI MaTpuLi, NPU3HAYEHOT ANS ONPOMIHEHHS BEMNVKUX NOBEPXOHb
Tina nauieHTa.

OcHoBHa 3agava, sky Tpeba 6yno BupiluMTK, nondrana B TOMY, LWOO6
3a6e3nevnT aBTOMaTU30BaHe ONPOMIHEHHS HUDKHIX KIHLIBOK ab0 BCbOro
Tina naujieHTa He TiNbKW 3BepXy, ane i 3 G0KOBUX NOBEPXOHb MO Hanepeq
3agaHivi nporpami. Lle 6yno gocsrHyTo cekuioHyBaHHSIM NIIOCKOI MaTpuLi
Ha TP YacTVHK, OBi 3 KOTPUX MOXYTb MOBEPTATUCH HABKOMO OCi KPINmeHHs,
a po3pobrieHa opuriHanbHa KOHCTPYKLiSi TOBOPOTHOIO MeXaHiamy Ta 6roky
XMBMNEHHS i KepyBaHHS 3abe3nevye nepeTBOPEHHSA ABOMIPHOT NOBEPXHi
MaTpuLi Ha TPbOXBUMIPHY 3 NOCMIAYIOYMM OMPOMIHEHHAM NO Hanepes
3agaHin nporpami. Lie go3Bonsie onpomiHIOBaTh HWKHI KiHLIBKM Ta Tino
nauieHTa piBHOMIPHO 3 ycCix BokiB.

CnogiBaemocs, L0 po3pobneHy maTpuLilo MoXxHa byae 3 BUCOKOH
eEKTMBHICTIO BMKOPUCTOBYBATW B KOMBYCTIONOrii, NynNbMOHOMOTrIT, ra-
CTpoeHTeponorii, neaiatpii, repiatpii, CNOPTUBHIN MEANLIMHI, KOCMETOMOTI.
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PRE-CONFERENCE SYMPOSIUM OF HUNGARIAN SPECIALISTS

USAGE OF POLARIZED LIGHT THERAPY - EXPERIENCES
IN THE HUNGARIAN HEALTH SECTOR

Vajer Peter, MD, PhD, senior lecturer Family Medicine Department
Semmelweis University, Budapest

A clearly observable trend could be identified in the past decades in the
developed part of the globe namely that people with health issues seek for
solutions different from what classic western medicine can offer. Health care sector
looks at it in a trustless way, since in most cases there are no evideces behind
these “therapies”. The author will share some data on “alternative” therapies in
Hungary, will focus on the history of polarized light therapy (Bioptron) in Hungary
by introducing some facts and numbers, the story of how GPs and other health
care professionals were engaged in the usage of polarized light therapy.

BIOPTRON LIGHT-THERAPY IN SPORTS INJURIES AND HARMS

Pavlik Gabor, Prof., 2Somogyi Péter, MD
Department of Health Sciences and Sports Medicine,
University of Physical Education, Budapest
2Department of Rehabilitation, National Institute of Sports Health, Budapest

Light therapy has been used to treat skin wounds or injuries for decades. The
aim of the present study was to investigate the efficiency of BIOPTRON light-therapy
in movement system, primarily sports-related injuries. Atotal of 80 (55 young athletes,
25 older patients) were treated, the gradient of the recovery was observed by means
of a subjective scale 10-0. Our patients recovered completely or nearly completely
faster than observed in the general praxis: knee joint inflammations/complaints
29 days, shoulder joint pathologies 15 days, muscle strains and lumbago 16 days,
acute contusions and sprains 8 days. Recovery rate of our older subjects was slightly
lower in the knee-joint, markedly lower in the shoulder joint than the young athletes,
there was no difference in patients lumbago. BIOPTRON light-therapy can be
recommended to independent or additive treatment of movement system injuries or
harms, because of its efficiency, easy-to use and free of side effects nature treatment.

SLEEPING AND LIGHT

Németh Gyorgy G., Prof., Honorary Associate Professor,
President of the Hungarian Sleep Association
Director of the Budapest Sleep Center /| Benyovszki Sleep Center

Light therapy, light supplement, light rhythm.

New approaches to the improvement of sleep quality and the treatment of
sleep disorders.

The Hungarian Sleep Association is dedicated to the promotion of a more
positive culture of sleep through the scientific application of light therapy based
devices and treatment methods.

“Application of Lasers in Medicine and Biology” 245



Abramova A.B.
Aksenova N.A.
Baldueva I.A.
Barylo A.S.
Baybekov |.M.
Bazhenova G.E.
Brill G.E.
Butaev A.Kh.
Butskaya L.V.
Chechin P.P.
Cherepynskaya Y.

Chumachenko V.A.

Chuyev Yu.
Danko E.M.
Deli¢ J.
Dobrovolska M.K.
Dyagileva F.G.
Dzuba N.
Efimova E.V.
El-Sabbagh R.F.
Eraktorita N.V.
Fedorov S.N.
Fedorov V.O.
Fedotova M.K.
Fesunova G.S.
Filimonova N.B.
Filipovi¢ B.
Gelfond M.L.
Gertman V.Z.
Glagolev N.N.
Grin M.A.
Gryshchenko G.
Gulyar S.A.
Guzun O.V.

Guzun S.A.
Harahuts Yu.l.
Himych S.D.
Honcharova O.
Hovrat T.I.

LIST OF AUTHORS

132

204

65

142

146

31

174

171

118

26, 30, 153
67

227

77

56, 151, 183
112

56

196

41

62

67

62

73

62

194

132

163

112

65

172

205

194

39

59, 157, 163
26, 28, 30, 87,
132, 153
87

218, 227
142

77

62

Ibadov B.K.
lovbak V.
Irkhanov M.M.
Jankov M.
Karmash O.I.
Katelyan O.V.
Kharchenko T.A.
Kharchenko T.O.
KholinV.V.
Khramenko N.I.
Kirilenko E.K.
Kokodiy N.G.
Kolesnic P.F.
Konovalova N.V.
Korobov A.M.

Koruga Dj.
Kostenko Ye.Ya.
Koval G.M.
Kovalenko Y.L.
Kozlovska T.I.

Krasnoselskiy N.V.

Kryvdyuk Yu.N.
Kubyshkin V.
Kucher M.M.
Kutsevol N.V.
Levchenko E.V.
Levkin D.
Likhacheva E.V.
Liuta M.Y.
Lopushansky-
Vlaskali¢ O.
Makarchuk N.E.
Makarov A.
Mamontov O.Yu.
Mardonov D.N.
Martzafey N.M.
Matija L.
Melekhovets O.K.

171

55

146

112

76

142

32

34

239

26, 28, 30
59

199, 201, 229
142

28, 30, 132
62, 154, 176,
184, 186
212

56

151, 183
36

142

172

163

55

62

218, 227
65

225

31

176

167

163

225

65

171

131

112

32, 34, 36, 37,
147

246

LIX International Scientific and Practical Conference



MelekhovetsYu.V. 32, 34, 36 Serhienko A. 41
Mileusnic¢ I. 212 Sherevera Chr.P. 184
Mironov A.F. 194 Shichka ALl 62
Mironova P.D. 31 Shydlovska O.A. 184
Morozevich G.E. 150 Simonova L.I. 172
Muravyev M.V. 31 Smirnov A.S. 194
Natarova A.O. 201 Solovyeva A.B. 204, 205
Naumenko A.P. 118, 227 Somogyi Péter 245
Nekhaeva T.L. 65 Sosin I. 77
Németh Gyorgy G 245 Stebluk A. 55
Neskovi¢ A. 112 Sybirna N.O. 176
Novikov R.A. 150 Tamarova Z.A. 59
Opryshko A. 55 Taratynova M.O. 150
Opryshko V. 55 Tcheremenskaya O.V.204
Pantyo A.V. 47,52 Timanyuk V.A. 196, 199, 230
Pantyo V.A. 47,52 Timanyuk V.N. 230
Pantyo V.I. 52, 125, 151, Timashev P.S. 204

183 Timashev S.F. 205
Pantyo V.V. 56, 125, 151, Timchenko D. 154, 186

183 Timchenko Yu. 154, 186
Pavlik Gabor 245 Tkachev Ya.V. 150
Pavlov S.V. 195, 220 Tkachuk O.Yu. 62
Pavlov V.S. 142 Vajer P. 245
Pekaryk O. 41 Vanin A.F. 205
Petrushko Yu.A. 239 Vasilyeva-
Pidlisna Y.M. 62 Linetskaya L.Ya. 64
Pogorelov S.V. 201, 230 Vit V.V. 153
Ponomarev G.V. 31, 150, 205 Vovkotrub D.V. 195
Prokopenko O. 55 Yaremchuk O. 39
Rad’ko A.S. 32,34 Yeshchenko O.A. 227
Radchenko K.O. 220 Zabolotna N.I. 220
Reva A.V. 239 Zavyalova M.G. 150
Romodanova E.A. 196 Zazulina O.V. 150
Rymarchuk J. 39 Zhaldak D.O. 37
Saldan Y.R. 195 Zholobak N.M. 184
Saldan Y.Y. 195 Zhuravlyova L.V. 62
Samoilova K.A. 178 Zinchenko G.P. 62
Savin A. 55 Zolottsev V.A. 150
Semiletova Yu.V. 65 Akumos B.I1. 85
Serbin M. 154, 186 AnikoHoBa |.B. 17
Serebrina T.M. 132 BabeHko J1.0. 243
Serebryakova S. 55 BabeHkos O.10. 42

“Application of Lasers in Medicine and Biology” 247



banpa P.H. 109 MantoTa B.I. 97

Banuukun IB. 42 MaHgpuka J1.1O. 16
Benos C.I. 127 Mapuyk T.A. 21,24
Benikos A.A. 190 Macnos B.A. 207
Borikayosa O.M. 243 Mexgai Abondatxi 97
Bopucos B.A. 14 Mwuxannycos P.H. 106, 115
BblueHko E.A. 103 Hakatuc A.A. 85
Bacunbes V.A. 71 HakoHeuHnn O.A. 234
Fanun A.B. 109 Heroaywko B.B. 106
laHiH B.1O. 243 Heunnypenko O.H. 139
Ipeuko O.B. 243 OpapeHko E.H. 207
Oarep H.W. 109 [MaBnos B.C. 222
Hanunoea O.B. 127 Masnos C.B. 243
Oannneuyk A.O. 120, 122 MaweHko H.B. 14
Oenwny E.B. 109 MengtopuH N.B. 71
O3to6eHko M.A. 207 MeTtpaw H.T. 209
[obpyH M.B. 85 Metpywko HO.A. 209
Enucenko V.A. 71 MoHomapes I"B. 134
3akyTii M.M. 21,24 Monos M.C. 127
3awenkiHa H.M. 234 Monos N.B. 88, 90, 92
ViBaHoBa HO.B. 103, 113 Mocoxos H.®. 68, 109, 124
ViBaceHko B.W. 209 Mocoxoe NM.M. 124
Wcnamosa E.O. 42 Mpacon B.A. 113
Mwenko O.C. 68 MpucskHiok H.B. 120, 122
Knpunenko O.A. 113 MpokoneHko U.B. 181
Knumosa E.M. 103, 113 Pagnonos B.I1. 207
Kosb6actok [1.B. 120, 122 Pesa A.B. 209
Koszauok O.J1. 243 PewmiHsik 1.B. 109, 124
Kosup O.B. 243 PemiHsk-
Kosnoscbka T.I. 222 Bopsosa KO K. 124
Konynaesa T.B. 68 Posymenko B.[. 94
Kopo6os A.M. 68, 103, 113, Pomaes C.H. 106, 115
127,190, 243 PycaHos K.B. 5
Kopo6os B.A. 243 Pycanosa E.T. 5
Kopo6os C.B. 243 Canpep C.B. 222
KytoBon U.A. 109 CsupugeHko J1.1O. 106, 115
NaBuHckas E.B. 103 CwupopeHko ALl 16
Jleroctaes B.M. 42 Cipow H.O. 16
JNlekomuesa E.B. 109 CtpaHagko E.&. 134
JlemoHpxasa 3.M. 109 Crpwxak A.B. 190
ManoBa T.U. 134 Ctpwxak T.A. 190
ManbgoHago M. 42 Crtynak B.B. 71

248 LIX International Scientific and Practical Conference



Tamm T.U. 127 Yenena H.B. 120, 122
TapaHos B.B. 234, 240 YenypHasa O.H. 209
Tsoporos [.A. 85 Yyxpaes H.B. 97
Tewyk B.B. 17 LLlabaHoB C.B. 71
Tomawescekun P.C. 243 LLles4yeHko O.B. 243
dininoscbka .1. 21,24 Lvwko E.MO. 181
Xaukesiy A.H. 97 LLimakosa .M. 17
XonuH B.B. 209 LtoHb N.A. 181
Libimb6antok B.A. 109

“Application of Lasers in Medicine and Biology” 249



CONTENTS

Editorial . . ..o 5
Practical Photomedicine . ... ... 13
Photobiology and Experimental Photomedicine ....................... 145
Photonic Technology in Agriculture. ............. .o ... 189
Physical and Technical Bases of Photobiology and Photomedicine ..... 193
Pre-conference symposium of Hungarian specialists .................. 245
Listof @aUthOrs .. ... 246

250 LIX International Scientific and Practical Conference



FOR NOTES

“Application of Lasers in Medicine and Biology” 251



Haykoee sudaHHs

3acTtocyBaHHS nasepiB y MeAuUUHI Ta 6ionorii
Ta 2-ri FTamaniiBCbKi YNTaHHA

MaTepianu
XLIX MixkHapoaHOI HayKOBO-NpakTUYHOI KOHepeHLii

Application of Lasers in Medicine and Biology
and 2" Gamaleia’s Readings

Materials
XLIX International Scientific and Practical Conference

YKpaiHCbKO, POCINCBKOD, Ta aHrMiNCbKO MOBaMu

[pyKkyeTbCca B aBTOPCbKIiM peaakuii
Komn’toTepHa BepcTka bonkayosa O.M.

dopmat 60x84"'¢ YmoB. gpyk. apk. 11,8. Haknag 200 npum.

61022, XapkiB, mangaH Csoboau, 4,
XapkiBCbKkui HaLlioHanbHUIM yHiBepcuTeT imeHi B.H.Kapasina

HapgpykoBaHO 3 rotoBoro opuriHan-makeTy y gpykapHi POl «[Metposa B.B.»
M. XapkiB, Byn. 8. LUupoHiHuis, 798, k.137, Ten. (057)778-60-34,
e-mail:bookfabrik@rambler.ru
CsigouTtBo npo aepxasHy peectpadito BOO Ne 948011 Big 03.01.03p.
CBifouTBO Npo BHECEHHS cy6’ekTa BUOABHUYOI CNpaBy 4O AEPXKaBHOIMO peEECTpY
BMAaBLiB, BUrOTIBHYKIB i PO3MOBCIOAKYBaYiB BUAABHMYOI NPOAYKLIT.
Cepia XK Ne 133 Big 23.02.05 p.



A. Korobov's - V. Korobov's Photon Chambers «Barva-DFS»
for treatment and prevention of diabetic foot syndrome




